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CURRENT AWARENESS PUBLICATIONS ON ENERGY 


To provide complete coverage of literature 
related to major Department programs, announce- 
ment publications that are comprehensive in their 
coverage of certain energy fields are issued regu- 
larly. All information in these publications, plus 
additional backup information, is included in the 


Energy Data Base of the Technical Information 
Center; all references are also available for 
machine searching via the on-line retrieval system, 
DOE/RECON, and the commercial on-line 
retrieval systems. Descriptions of these current 
awareness publications, which are supported either 


directly or indirectly by the DOE, appear below. 
Department of Energy components may receive the 
listed publications free from the Technical Informa- 
tion Center, Office of Scientific and Technical 
Information, P. O. Box 62, Oak Ridge, TN 37831. 
Telephone (615) 576-1301; FTS 626-1301. 


PUBLICATIONS OF THE TECHNICAL INFORMATION CENTER 


Energy Abstracts for Policy Analysis (EAPA) 

A monthiy abstract journal devoted to the anal- 
ysis of energy research, conservation, and policy. 
Scope and coverage are limited to substantive arti- 
cles or reports and emphasize the following pro- 
grammatic efforts; legislative, regulatory, and other 
legal aspects; social, economic, and environmental 
impacts; regional and sectoral analyses; institutional 
factors, etc. EAPA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402; domestic sub- 
scribers $6.00, foreign $7.50 per copy; annual 
cumulative index, domestic $10.00, foreign $12.50 
per copy. The annual subscription price is $70.00 
for domestic subscribers and $87.50 for foreign 
subscribers. 


Energy Research Abstracts (ERA) 

A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 
produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available to the public on a 
subscription basis from the Superintendent of 
Documents, U. S. Government Printing Office, 
Washington, D. C. 20402. The subscription rate 
for the 24 semimonthly issues is $165.00 for domes- 
tic subscribers and $206.25 for foreign subscribers. 
A single issue costs $9.50 (domestic) or $11.90 
(foreign). 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available on sub- 
scription as PB84-946800 from the National 
Technical Information Service, 5285 Port Royal 
Road, Springfield, VA 22161. The annual subscrip- 
tion price is $14.00 for domestic subscribers and 
$28.00 for subscribers outside the North American 
continent; prices for single issues are $7.00 and 
$14.00, respectively. 


The following monthly update journals are available to the public on subscription from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, VA 22161; use the identifying order number (PB- No.) when sub- 
scribing. The annual subscription rate for one volume (calendar) year (12 issues plus cumulative index) is $75.00 for 
domestic (North America) and $150.00 for foreign (outside North America) subscribers. A single issue is $7.00 (domes- 


tic) and $14.00 (foreign). 


Current Energy Patents (CEP)—PB84-902800 
Provides coverage of the international patent lit- 
erature, including patent applications, that concerns 
any aspect of energy production, conservation, and 
utilization. 
Energy and the Environment (EAE)—PB84-914900 
Devoted to information on the impacts of 
energy-related activities and radioactive and nonra- 
dioactive pollutants on the environment. 


Fossil Energy Update (FEU)—PB84-914600 
Devoted to information on the exploration, 
development, processing, and use of fossil fuels. 


Fusion Energy Update (CFU)—PB84-915300 
Devoted to information on controlled thermonu- 
clear fusion, including plasma and fuel research 


and power plant engineering and conceptual design 
studies. 


Solar Energy Update (SEU)—PB84-914500 

Devoted to information on the utilization of 
solar energy, including biomass and tidal and wind 
power. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $40.00 for domestic subscribers and $80.00 
for subscribers outside the North American continent; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB84-901000 
Covers all aspects of acid precipitation, includ- 
ing effects and possible control measures. 


Coal-Based Synfuels (CBS)—PB84-901400 
Covers all aspects of conversion of coal into gas- 
eous or liquid fuels. 


Coal Preparation and Pollution Control (CPC)- 
PB84-900800 

Covers all aspects of coal preparation and clean- 
ing and reducing pollution from its direct combus- 
tion. 


Direct Energy Conversion (DEC)—PB84-946600 

Covers the following areas: photovoltaics, mag- 
netohydrodynamics, electrohydrodynamics, _ ther- 
moelectrics, thermionics, and fuel cells. 


Geothermal Energy Technology (GET)- 
PB84-914700 

Devoted to information on the 
development, and _ utilization of 
resources. 


exploration, 
geothermal 


Laser Research (LAR)—PB84-901100 
Covers all aspects of laser research and develop- 
ment, but excludes applications. 


Nuclear Fuel Cycle (NFC)—PB84-913400 
Covers all aspects of the nuclear fuel cycle, both 
front end and back end 


Nuclear Reactor Safety (NRS)—PB84-913500 

Covers the following safety aspects: accident 
analysis, safety systems, radiation protection, 
decommissioning and dismantling, and security 
measures. 


Radioactive Waste Management (RWM)- 
PB84-902900 

Covers the following management aspects: 
transport and storage, waste processing, waste dis- 
posal, waste storage, radioactive effluents, and ship- 
ping containers. 


Solar Thermal Energy Technology (STT)- 
PB84-901200 

Covers research in materials, concentrators/ 
receivers, salinity gradients, etc., for development of 
efficient and reliable solar thermal conversion sys- 
tems 


Unconventional Petroleum (UCP)—PB84-901300 

Covers all aspects of secondary and tertiary 
recovery of petroleum and of oil shales and tar 
sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information, Technical Information Center (TIC) cooperates with the follow- 
ing organizations in the publication of international abstract journals: (1) International Atomic Energy Agency, Interna- 
tional Nuclear Information System, Vienna, Austria, for Atomindex; (2) International Energy Agency, IEA Coal 
Research, London, England, for Coal Abstracts; and (3) International Energy Agency, Biomass Conversion Technical 
Information Service, Dublin, Ireland, for Biomass Abstracts. In each case, the cognizant foreign agency provides the 
non-U.S. information to TIC for inclusion in the Energy Data Base; in turn, TIC provides the U. S. information for 


input into the respective journal. 
Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear 
science and technology. Atomindex is available by 
subscription from UNIPUB, 345 Park Avenue 
South, New York, NY 10010. The cost of an 
annual subscription, 24 semimonthly issues and 
semiannual and annual cumulative indexes, is $290. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information in any step involved in 
the eventual conversion of biomass to energy. 
Biomass Abstracts is available free to Department 
of Energy components and contractors from the 
Technical Information Center. Non-DOE organiza- 
tions may obtain Biomass Abstracts from Biomass 
Conversion Technical Information Service, Institute 
for Industrial Research and Standards, Ballymun 
Road, Dublin 9, Ireland, for 42 IR pounds per 
year. Make checks payable to the Institute. 


Coal Abstracts 

A monthly abstract journal providing compre- 
hensive worldwide coverage of information in the 
field of coal science and technology. Coal Abstracts 
is available to Department of Energy components 
and contractors from the Technical Information 
Center. Non-DOE organizations may obtain Coal 
Abstracts from IEA Coal Research, Technical 
Information Service, 14-15 Lower Grosvenor Place, 
London SWIW OEX, England, for 100 pounds 
sterling per year. 


International Copyright, © U. S. Department of Energy, 1984, under the provisions of the Universal Copyright Convention, United States copy- 
night is not asserted under the United States Copyright Law, Title 17, United States Code 





yn ABOUT THE TECHNICAL INFORMATION CENTER 


The Office of Scientific and Technical Information, 
Technical Information Center in Oak Ridge, Tennessee, 
has been the national center for scientific and technical 
information for the Department of Energy (DOE) and its 
predecessor agencies since 1946. In developing and manag- 
ing DOE’s technical information program, the Center 
places under bibliographic control not only DOE- 
originated information but also worldwide literature on 
scientific and technical advances in the energy field and 
announces the source and availability of this information. 
Whereas the literature of science is emphasized, coverage 
is extended to DOE programmatic, socioeconomic, envi- 
ronmental, legislative/regulatory, energy analysis, and 
policy-related areas. To accomplish this mission, the 
Center builds and maintains computerized energy- 
information data bases-and disseminates this information 
via computerized retrieval systems and announcement pub- 
lications such as abstracting journals, bibliographies, and 
update journals. Direct access to the Center's most com- 
prehensive data base, the Energy Data Base, is available 
to the public through commercial on-line bibliographic 
retrieval systems. The Energy Data Base and many of the 
Center’s energy-related data bases are available to DOE 
offices and contractors and to other government agencies 
via DOE/RECON, the Department’s on-line information 
retrieval system. The Center has developed and maintains 
systems to record and communicate energy-related 
research-in-progress information, to maintain a register of 
DOE public communications publications, to track 
research report deliverables from DOE contractors, and to 
test and make available DOE-funded computer software 
programs with scientific and management applications. 
The Center also maintains a full-scale publishing capabil- 
ity to serve special publication needs of the Department. 
To effectively manage DOE’s technical information 
resources, the Center’s program is one of continual devel- 
opment and evaluation of new information products, sys- 
tems, and technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign governments, 
and domestic and foreign universities and research orga- 
nizations. The user should remain aware that ERA cover- 
age of non-report literature is limited to that generated 
by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstration, 
and technological programs resulting from its broad char- 
ter for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of 
scientific information. Inquiries should be directed to the 
Office of Scientific and Technical Information, Technical 
Information Center, P. O. Box 62, Oak Ridge, TN 
37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is $165.00 
for domestic subscribers and $206.25 for foreign sub- 
scribers. A single issue costs $9.50 (domestic) or $11.90 
(foreign). The cumulative indexes will be available in 
printed form from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, D. C. 
20402, and in microfiche form from the National 
Technical Information Service, U. S. Department of 
Commerce, Springfield, VA 22161, and from Engineered 
Systems, P. O. Box 866, Oak Ridge, TN 37831. 


Technical Information Center, Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Report Date of Order 
number publication number 


Contract 
number 


Availability 


Lab., NM\(USA)). May 1981. Contract W-7405-ENG-36. = 
NTIS, PC A0S/MF A01; GPO Dep!'Order Number DE8 6 

A nucleonic analysis of the Engineering Test Facility 
neutral-beam-injector-duct and vacuum-pumping-duct shields has 
been made using a hybrid Monte Carlo/discrete-ordinates 
method. This method used Monte Carlo to determine internal 
and external boundary surface sources for subsequent discrete- 
ordinates calculations of the neutron and gamma-ray transport 
through the shields. Confidence was provided in both the hybrid 
method and the results obtained through a comparison with 
three-dimensional Monte Carlo results. 


Journal citation Date of publication 


Author(s) 


24033 Semj-empiricalyprediction of bubble d ter in g 
i e Bar-Cohen, A.; Glicksman, L.R.; H¥g 


(Ben GurionyUniv. of the Negev, Beer Sheva, Isr). Jeternational 
Journal of Multiphase Flow; 7: No. 1, 101-113(Feb 1981). 
Theoretical expressions for bubble diameter in both small 
and large particle fluidized beds are derived by the application of 
two phase theory and gas flow continuity. Comparison with 
experimental data suggests that the numerical and analytical 
solution of these expressions, combined with empirical bubble 


frequency relations, can provide an accurate prediction of 
bubble size and its parametric trends. 25 refs. 


Abstract 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


24582 (LA-8830-MS) Nucleonic analysis of the ETF neu- 
tral-beam-injector-duct and vacuum-pumping-duct _ shields. 
Urban, W.T.; Seed, T.J.; Dudziak, D.J. (Los Alamos Scientific 
Lab., NM (USA)). May 1981. Contract W-7405-ENG-36. 82p. 
NTIS, PC AOQ5/MF AO1. Order Number DE81023986. 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 
Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6:24582 (R:US) 


@ Personal Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Bar-Cohen, A., Semi-empirical prediction of bubble diameter in 
gas fluidized beds, 7:24033 (J:US) 

Dudziak, D.J., See Urban, W.T., 6:24582 

Glicksman, L.R., See Bar-Cohen, A., 7:24033 

Hughes, R.W., See Bar-Cohen, A., 7:24033 

Seed, T.J., See Urban, W.T., 6:24582 

Urban, W.T., Nucleonic analysis of the ETF neutral-beam-injec- 
tor-duct and vacuum-pumping-duct shields, 6:24582 (R:US) 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


TOKAMAK ETF 
Neutral Atom Beam Injection 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (R:US) 
Neutron Transport 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (R:US) 


@ Contract Number Index 


DOE technical literature is indexed using contract 
numbers under which the literature was produced. This 
index contains the contract number with corresponding 
abstract and report numbers. 


W-7405-ENG-36 Los Alamos National Lab., NM (USA) 


6:24582 LA-—8830-MS 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents and 
conference papers are indexed here as a matter of 
convenience. When a report is supplied under an Order 
Number, that number is included in the availability 
statement. An Order Number—Report Number Correl9- 
tion is included for convenience. 

LA— 


8830-MS 6:24582 NTIS, PC A0S/MF A01; GPO Dep. 
Order Number DE81023986, 


Distribution Category STD-20d 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Editor 
David E. Bost 


Assistant Editors 
Lee M. Thompson 
Charles E. Stuber 


Nuclear, Engineering, and Physics Chemistry, Materials, and Biological 
Research Branch Sciences Branch 
Chief, Henry D. Raleigh Chief, Sidney F. Lanier 


Technical Specialists Technical Specialists 

David C. Cunningham, Nuclear Engineering D. Lamar Cason, Materials and 
William H. Kinser, Jr., Physics Physical Chemistry 

Lila Smith, Solar Energy M. Catherine Grissom, Fossil Energy 
Lawrence T. Whitehead, Physics Lynda H. McLaren, Radio- and 
Milton O. Whitson, Fusion Energy Radiation Chemistry 


Scientific Analysts Scientific Analysts 
Marsha H. Boren Polly S. Blackburn 
Sharon Colclasure Dorothy M. Chertok 
Donald D. Davis Carole K. Keyes 
James R. Dulaney Betty L. McDowell 
Dona C. Keller Lorne T. Newman 
Mona H. Raridon Donna G. Powers 
George H. Thoeming Axel C. Ringe 
Jerry M. Thomas Frances Roddy 
Kathryn A. Walter Amy T. Tamura 
Larry E. Williams T. Dennis Traylor 


Subject Heading Specialist 
Julia S. Redford 


Corporate Author Specialist Cataloging / Digitizing Coordinator 
Patsy L. Hendricks Mary C. Hall 


Report Number Specialist Computer Processing Coordinator 
Ramona N. Nelson Billy H. Brady 


Contract Number Specialist Publishing Coordinator 
William D. Matheny Irene D. Keller 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed to the Editor, Energy 
Research Abstracts, Office of Scientific and Technical Information, Technical Information Center, P. O. Box 62, Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation 
of bibliographic information entered into DOE’s computerized bibliographic information 
system. The six-digit category numbers are utilized as if they were three pairs of two- 
digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 
293 second-level subject categories used. Because each issue of ERA announces only 
those documents becoming available during a semimonthly period, some subject catego- 
ries may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R5 from NTIS for 


$9.50. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


04 


OIL SHALES AND TAR 

SANDS 

Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

Fuels Production and Properties 
Spent Fuels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Health and Safety 
Regulations 


FUSION FUELS 
Sources 

Processing 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
Properties 
Environmental Aspects 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 


Vv 


08 


HYDROGEN 

Production 

Storage 

Transport 

Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC AND 


NATURAL FUELS 

Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 

Resource Status and Assessment 

Geology, Hydrology, and 
Geothermal Systems 

Geothermal Exploration and 
Exploration Technology 

Legal and Institutional Aspects 





GEOTHERMAL ENERGY 
(CONT.) 


Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL AND WAVE POWER 
Regulations 

Economics 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable . 

Regulation and Licensing 

Economics 

Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 
Magnetic 

Compressed Gas 
Pumped Hydro 
Capacitor Banks 
Flywheels 

Thermal 

7 Liquefied Gas 

Chemical 

Batteries 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and Forecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and Fluid Flow 
Materials Testing 


vi 


42 


06 
07 


ENGINEERING (CONT.) 
Safety Engineering 
Vacuum Engineering 


08 Electronic Circuits and Devices 


09 


10 
20 
30 
40 
50 


01 
02 


03 
04 


434 
01 


Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and Ion Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 
Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 


Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 


. Site Resource and Use Studies 


Regulations 


ENVIRONMENTAL-SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 





BIOMEDICAL SCIENCES, 
BASIC STUDIES 

Behavioral Biology 
Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


58 


01 
02 
03 


04 
50 


10 
40 
50 
60 
70 
80 
90 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS I 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Fluid Physics 

High Energy Physics 


PHYSICS II 

Nuclear Physics 

Radiation and Shielding Physics 

Medical Physics 

Solid State Physics 

Theoretical Physics 

Mathematical Physics 

Communication, Education, 
History, and Philosophy 


70 FUSION ENERGY 
01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
MISCELLANEOUS 
01 Management 
02 Mathematics and Computers 
03 Information Handling 
04 Law 
05 Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 


CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
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REFER ALSO TO CITATION(S) 21757, 21761, 21765, 21766, 21767, 21779, 
21780, 21789, 21790, 21821, 21827, 21827, 21831, 22096, 23577 


21644 (ANL/FE—83-27) Instrumentation and control for 
fossil energy. Quarterly technical progress report, July-Sep- 
tember 1983. (Argonne National Lab., IL (USA)). Dec 
1983. Contract W-31-109-ENG-38. 86p. NTIS, PC A05/MF 
A01; 1; GPO Dep. Order Number DE84010572. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Progress during the quarter, July-September 1983, in the In- 
strumentation and Control for Fossil Energy Program, is reported. 
Work reported includes developments in several tasks related to 
coal gasification and liquefaction processes. Some of these tasks in- 
volve the measurement of the solid component feed rate in solid/ 
gas and solid/liquid feed lines and similar process streams utilizing 
a newly developed electronics package to compute.the solids mass 
flowrate, and velocity- and density sensing hardware based on ca- 
pacitive, acoustic, and gamma transmission techniques. Other tasks 
include instruments to measure temperature and level in coal gasifi- 
cation and liquefaction systems, and review, evaluation, and sup- 
port of existing process plants. This report also covers activities to 
operate, maintain, and modify the Solids/Gas Flow Test Facility 
and Slurry Loop Test Facility at Argonne National Laboratory. 13 
references, 42 figures, 10 tables. 


21645 (CONF-8311109—) Direct coal liquefaction con- 
tractors’ review meeting. (USDOE Pittsburgh Energy Tech- 
nology Center, PA). 1983. 602p. NTIS, PC A99/MF AOI; 
1; GPO Dep. Order Number DE84009378. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A Direct Coal Liquefaction Contractor's Review meeting 
was held on November 16-17, 1983 at the Hilton Hotel, Pittsburgh, 
Pennsylvania. The purpose of this meeting was to review the status 
of research and development working being sponsored by DOE in 
support of Direct Coal Liquefaction process development. A 
second purpose was to promote a technical exchange among DOE 
contractors in this area and add insight into how individual projects 
fit together to support the overall program. Specific objectives to 
be achieved were: (1) to review updated project results; (2) to pro- 
vide an opportunity for contractors working in the subject area to 
hold discussions and to exchange information among themselves; 
and (3) to provide DOE's input to the subject review area. Twenty 
papers have been entered individually into EDB and ERA. (LTN) 


21646 (CONF-8311109—, pp 2.1-2.60) Process flow 


modifications and operations with Wyodak coal in the ITSL 
PDU. Schindler, H. (C-E Lummus, Bloomfield, NJ); Chen, 
J.M.; Peluso, M.; Schiffer, A.N.; Gupta, A.; Potts, J.D. 
1983. NTIS, PC A99/MF AO1. 

From Direct coal liquefaction contractor’s review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

LC-Fining Run 3LCF9 was completed after a catalyst life of 
1820 pounds of 850°F+ feed per pound of catalyst. Analysis of the 
used catalyst showed no effect of the ashy feed on metals and 
carbon deposition. Interstage samples taken during LC-Fining Run 
3LCF9 show that kinetics of denitrogenation, hydrogenation, preas- 
phaltene removal, and (possibly) conversion are greater than first 
order. The first reactor in the train, therefore, does most of the 


work. This is not true for Wyodak coal, based on a few samples - 


the hydrogenation rate is close to being constant throughout the 
three-reactor train. 


21647 (CONF-8311109—, pp 3.1-3.39) Catalytic expand- 
ed bed hydroprocessing of extracts. Potts, J.D. (Cities Serv- 
ice Research and Development Co., Tulsa, OK); Hastings, 
K.E.; Chillingworth, R.S.; Schindler, H.S. 1983. NTIS, PC 
A99/MF AOl. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

The successful processing of coal extracts using catalytic ex- 
panded bed hydrotreaters suggested an integration of thermal hy- 
droliquefaction and catalytic hydroprocessing. The reaction section 
begins with a Short Contact Time (SCT) dissolver operated at con- 
ditions to obtain high yields of coal extract, but with no emphasis 
on either desulfurization, denitrification, or paste solvent self-suffi- 
ciency. The hydrogen consumption in the SCT is thereby mini- 
mized. The coal extract may be fed to the catalytic hydrotreater 
either before or after deashing. If deashing is desired, the Lummus 
Anti-Solvent Deashing process may be used. The coal extract is hy- 
drotreated in a LC-Fining catalytic expanded bed hydrotreater. The 
LC-Fining operation produces most of the distillate product and 
the predominant portion of the solvent for the SCT coal paste feed. 
Most of the chemical hydrogen consumption takes place during 
LC-Fining where the reaction temperatures are 60 to 130°F lower 
than in the thermal SCT reaction. The solvent produced in LC- 
Fining is a superior solvent as measured by Microautoclave Solvent 
Qualities and proton NMR measurements. The overall light hydro- 
carbon gas make is reduced, distillate yield is higher, and hydrogen 
consumption is lower than in single stage liquefaction processes 
where the reactions are at, or close to 840 to 860°F. 


21648 (CONF-8311109—, pp 4.1-4.30) Recent develop- 
ments in two-stage coal liquefaction at Wilsonville. Rao, 
A.K.; Lee, J.M.; Moniz, M.J.; Pillai, R.S. (Catalytic, Inc., 
Wilsonville, AL). 1983. NTIS, PC A99/MF AOI. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

The two-stage coal liquefaction process became operational 
at Wilsonville in May 1981 with the installation of the ebullated-bed 
hydrotreater. The facility was operated in a non-integrated mode, 
and was reconfigurated in November 1982 for integrated two-stage 
coal liquefaction operations. This paper presents an analysis of the 
process data generated from three non-integrated runs (236, 240, 
and 241) that employed different first stage severity levels. An anal- 
ysis of process data obtained during three integrated runs (242, 
243JK, and 243M) is also presented. These runs were also of dis- 
tinctly different thermal stage operating conditions. A comparison 
of system performance for the two configurations is attempted by 
comparing the performance characteristics and yield structures of a 
representative non-integrated and integrated run. A separate study 
was performed using currently available batch-deactivation data to 
predict steady-state catalyst usage rate in an integrated operation. 
Catalyst requirement has been determined for different hydrotreater 
temperatures and space velocities and for two types of pamdmct 
slates. The impact of an improved catalyst performance on its usage 
rate has been discussed. 


21649 (CONF-8311109—, pp 5.1-5.29) Thermal reaction 
process variable study. Schwartz, M.M.; Mahoney, ' Dy 
Wittrig, T.S. (Amoco Research Center, Naperville, I 
1983. NTIS, PC A99/MF AO1. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 
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Results of a process variable study on the thermal liquefac- 
tion of IL No. 6 bituminous coal and Wyodak sub-bituminous coal 
in hydrogenated creosote oil solvents are presented. These experi- 
ments were run to define first stage conditions for subsequent two- 
stage liquefaction runs and to identify process conditions where ret- 
rograde reactions occur. Experiments were conducted in batch mi- 
croreactors and in a one lb/hr continuous flow unit. In the pres- 
ence of sufficient solvent-supplied hydrogen, there was no effect of 
hydrogen pressure on conversions. Conversion increased with in- 
creasing reaction severity, but retrograde reactions occurred at 
very high severity. IL No. 6 coal was more susceptible to retro- 
grade reactions than Wyodak coal. Retrograde reaction was mini- 
mized by increasing: hydrogen pressure, solvent to coal ratio, and 
hydrogen content of the donor solvent. 25 figures. 


21650 (CONF-8311109—, pp 6.1-6.38) Recent develop- 
ments in the integrated two-stage coal liquefaction program at 
Kerr-McGee Corporation. Gir, S.; Rhodes, D.E. (Kerr- 
McGee Corp., Oklahoma City, OK). 1983. NTIS, PC A99/ 
MF AOl. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Two different integrated two-stage process configurations 
were evaluated using Wyoming subbituminous coal. These process 
configurations differed both in the manner in which the deashed 
resids were fractionated in the Critical Solvent Deashing (CSD) 
step, and in the choice of fractionated resid that was recycled to 
the thermal step versus catalytic step. High distillate yield and low 
catalyst deactivation were achieved using a process configuration in 
which the Deashed Resid (DAR) from the CSD second-stage was 
recycled to the thermal step and the Light Deashed Resid (LDAR) 
from the CSD third-stage was recycled to the catalytic step. The 
use of iron oxide as a disposable catalyst in the thermal step result- 
ed in improved coal conversion of subbituminous coal. A batch re- 
actor test is described in which different resids are compared in 
terms of their tendency to deactivate Shell 324M catalyst, both in 
the oxide and sulfide forms. Full-range Deashed Resid (FR-DAR- 
combined DAR and LDAR) and LDAR were tested with fresh 
catalyst. The spent catalyst samples were analyzed for carbon depo- 
sition, surface area, and pore volume. These results along with the 
calculated pore volume distribution were used as measures of key 
catalyst properties that are related to catalyst deactivation. The FR- 
DAR exhibited a greater adverse effect on the above catalyst prop- 
erties than did LDAR. 


21651 (CONF-8311109—, pp 7.1-7.20) ITSL process oil 
characterization Wilsonville and Lummus. Winchel, R.A.; 
Burke, F.P. (Conoco, Inc., Library, PA). 1983. NTIS, PC 
A99/MF AO1. 

From Direct coal liquefaction contractor’s review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Wilsonville Run 242 is generally considered to have success- 
fully demonstrated a scale-up of the Integrated Two-Stage Lique- 
faction (ITSL) process from the 0.25 ton/day process development 
unit (PDU) scale as operated by the Lummus Co. to the 2.5 ton/ 
day pilot plant scale. The PDU and pilot plant have similar, though 
not identical, configurations. Two major differences are the inter- 
stage deasher and the second-stage hydrotreater. Lummus uses anti- 
solvent deashing (ASDA) and a three-reactor train LC-Finer unit. 
Wilsonville uses critical solvent deashing (CSD) and a single-reac- 
tor H-Oil unit. This paper presents a preliminary comparison of the 
Wilsonville and Lummus ITSL results. The recycle oils evolved in 
a smooth, continuous manner during Wilsonville Run 242. As com- 
pared to typical Lummus operations, the various recycle streams in 
Run 242 contained relatively fewer benzene insolubles, less distillate 
and more residual benzene solubles. The differences arise partially 
from the deashing unit and partially from the fact that second-stage 
850°F* converson was considerably lower in Run 242. The distil- 
late solvent quality of typical Lummus operations is clearly superi- 
ur to that of Run 242. Run 242 oils are distinctly more paraffinic 
and less aromatic. This may indicate that the process oils from one 
or both plants were not equilibrated. During Run 242, second-stage 
850°F* conversions were no greater than 21% on a consistent 
basis. At similar space velocity, temperature and catalyst age, 
Lummus operations typically give 35% conversion. The reasons for 
this discrepancy are unclear. Recognizing the significant differences 
in process oil characteristics and 850°F* conversion activity, we 
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conclude that the two plants did not demonstate comparable per- 
formance during the runs examined. 


21652 (CONF-8311109—, pp 8.1-8.19) Process-related 
effects on chemical composition of direct coal liquefaction 
materials. Chess, E.K.; Wilson, B.W.; Wright, C.W.; Later, 
D.W. (Pacific Northwest Lab., Richland, WA). 1983. NTIS, 
PC A99/MF AOl1. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Detailed chemical composition data on various process mate- 
rials from a number of current coal liquefaction processes have 
been compiled as a result of investigating their biological activity. 
As a further extension of this work, these analytical data have been 
studied as a function of various process operation parameters. Inter- 
and intra-process comparisons have revealed insights into the fun- 
damental characteristics of these various liquefaction processes. It 
has been shown that recycling the heavy-ends to extinction in the 
SRC II process leads not only to a product with virtually no muta- 
genic activity, but that this recycling actually increases the overall 
yield of higher quality product. The lower amine content in the 
EDS materials is a direct result of hydrogenation. The greater 
extent of alkylation found in EDS materials is characteristic of 
process specific mechanisms. A study of the detailed chemical dif- 
ferences between the process and product steams found in the cou- 
pled and noncoupled modes of TSL operation has confirmed that 
the recycle of a hydrogenated solvent to the liquefaction reactor is 
primarily responsible for upgrading the qualities of intermediate and 
end-products. In summary, comprehensive analysis of the chemical 
composition of coal-derived materials, examples of which have 
been discussed in this paper, will assist not only the process devel- 
opers in better understanding and predicting optimum process pa- 
rameters, but will also provide insight into the chemical mecha- 
nisms of coal liquefaction. 9 references, 6 figures. 


21653 (CONF-8311109—, pp 9.1-9.19) Integrated analyt- 
ical approach for the detailed chemical characterization of 
coal liquefaction process materials. Later, D.W.; Chess, 
E.K.; Lucke, R.B.; Wright, C.W.; Wilson, B.W. (Pacific 
Northwest Lab., Richland, WA). 1983. NTIS, PC A99/MF 
A01. Contract AC06-65RL01830. 

From Direct coal liquefaction contractor’s review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Due to the complexity and diversity of chemical species 
present in the products of coal liquefaction, methods that enable the 
class-specific separation and analytical determination of a wide con- 
centration range of PAC constituents are of key importance in the 
detailed characterization of these complex materials. In this paper, 
an integrated analytical method for the quantitative and qualitative 
identification of the major chemical classes of coal conversion 
products as been reviewed. Specifically, techniques for the further 
elucidation of the neutral PAH, hydroaromatics, amino-PAH, and 
cyano-PAH have been presented. The end-goal in developing these 
methods is to provide a comprehensive data base of detailed infor- 
mation that can effectively assist the process engineer and biologist 
in establishing correlations between chemical composition and ob- 
served effects. An application of these methods in providing in- 
sights and perspective from a process viewpoint of coal liquefaction 
are presented in a related paper in these proceedings. 7 references, 
11 figures. 


21654 (CONF-8311109—, pp 10.1-10.35) Measurement 
of solvent quality by electron spin resonance. Mrochek, J.E.; 
Livingston, R.; Zeldes, H. (Oak Ridge National Lab., TN). 
1983. NTIS, PC A99/MF AOl1. Contract W-7405-ENG-26. 

From Direct coal liquefaction contractor’s review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Solvents from three coal liquefaction processes, Lummus In- 
tegrated Two-Stage Liquefaction, H-Coal, and Wilsonville SRC-I, 
were analyzed by high-temperature, high-pressure, flow-through 
electron spin resonance (ESR) spectroscopy. Relative radical con- 
centrations (product of the double integral of the derivative spec- 
trum and the absolute temperature) were measured over a tempera- 
ture range of ambient to 473°C. System pressure was maintained at 
10.4 MPa for all except ambient-temperature runs, which were per- 
formed at atmospheric pressure. Relative radical concentrations, 
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measured as a function of temperature, generally increased to a 
maximum within the range of 200 to 350°C and then, for tempera- 
tures in excess of 400°C, decreased to about the same levels ob- 
served at low temperatures (ambient to 100°C). H-Coal solvents de- 
rived from Illinois No. 6 coal showed the steepest rise in radical 
concentrations, increasing by factors of ~ 14 over the temperature 
range of 100 to 250°C. Increases observed for Lummus and Wilson- 
ville solvents were only ~ 5 and 3, resepctively. A comparison of 
solvents from the same process derived from the same coal indicat- 
ed that those designated, by means of kinetic microautoclave analy- 
sis, as having quality generally had the lowest relative radical con- 
centrations. Operating data compiled by International Coal Refin- 
ing Company personnel for the Wilsonville Pilot Plant raised ques- 
tions concerning the advisability of comparing ESR or any other 
potential measurement of solvent quality (SQ) with SQ values de- 
termined by microautoclave analysis utilizing a standard coal differ- 
ent from that from which the solvent was derived. 21 references, 8 
figures, 4 tables. 


21655 (CONF-8311109—, pp 11.1-11.32) Fractional des- 
traction of coal liquefaction products. Warzinski, R.P. (Pitts- 
burgh Energy Technology Center, PA). 1983. NTIS, PC 
A99/MF AOl1. 

From Direct coal liquefaction contractor’s review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

The characterization of the large amount of nondistillable 
liquids in coal liquefaction products is important in developing im- 
proved methods for the design of separation units based upon 
vapor/liquid equilibrium. PETC is currently investigating a novel 
method, termed fractional destraction, for fractionating the residu- 
um obtained in coal liquefaction using supercritical fluids in a 
manner analogous to fractional distillation. The goal is to provide 
pseudocomponents which will facilitiate characterization of this 
complex material and the subsequent development of important en- 
gineering data. A Fractional Destraction Unit has been constructed 
and operated with coal-derived distillate and residuum. Recon- 
structed and operated with coal-derived distillate and residuum. Re- 
sults from these initial tests have been encouraging in that fractiona- 
tion based upon volatility was achieved. The design and operation 
of the unit and the results from the initial tests are presented. 


21656 (CONF-8311109—, pp 12.1-12.28) First stage dis- 
solution studies. Utz, B.; Friedman, S.; Blaustein, B.D. 
(Pittsburgh Energy Technology Center, PA). 1983. NTIS, 
PC A99/MF AOl1. 

From Direct coal liquefaction contractor’s review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Effective utilization of hydrogen from a hydrogen donor is 
important in converting coal to soluble products. Ideally, a recycle 
vehicle could be optimized by having a hydrogen donor that would 
convert the maximum amount of coal to soluble products, utilizing 
he least amount of hydrogen. This might assure that the vehicle 
would have considerable hydrogen donor capacity when being re- 
cycled or fed into a second stage. At all hydrogen-donor concen- 
trations (5, 10, and 40 wt%), hydrophenanthrene, dihydroanthra- 
cene, and hydrogenated pyrene are not dehydrogenated thermally 
(in the absence of coal) to any large extent under SCTL conditions. 
Thus, loss of the hydroaromatic is not due to spontaneous dehydro- 
genation but must be due to hydrogen donation or reactions such as 
adduction with coal (or its products) or with other vehicle mole- 
cules. For the better hydrogen donors (dihydrophenanthrene, dihy- 
droanthracene, and hydrogenated pyrene), at low hydrogen donor 
concentrations (5 and 10 wt%) the majority of the hydrogen donor 
was dehydrogenated. The less reactive and poorer donor, tetralin, 
is still present in appreciable concentrations. At all concentrations 
(5, 10, and 40 wt%), for all the hydrogen donors, tetralin was dehy- 
drogenated the least (15 to 18 wt% of the tetralin initially present 
remained after the short conact time reaction when using 40 wt% 
of the hydrogen donor). Unfortunately, less coal was converted to 
soluble products using tetralin than with the other hydrogen 
donors. In all cases, increasing the hydrogen donor concentration 
from 10 to 40 wt% caused only a slight increase in the conversion 
of coal to THF-soluble and toluene-soluble material at the expense 


of a considerable increase in hydrogen-donor dehydrogenation. 23 
figures. 
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21657 (CONF-8311109—, pp 13.1-13.22) Catalytic hy- 
drogenation kinetics of pyrene - implications for liquefaction 
recycle solvents. Stephens, H.P.; Chapman, R.N. (Sandia 
National Labs., Albuquerque, NM). 1983. NTIS, PC A99/ 
MF AOl1. Contract AC04-76DP00789. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Recently, attention has focused on heavy coal-derived sol- 
vents - those with high boiling points - that appear to increase the 
conversion of coal to oil. Pyrene and other polynuclear aromatic 
hydrocarbons are found in larger amounts in coal liquefaction proc- 
ess solvents and are thought to have unique hydrogen donating 
properties which contribute to a better csolvent quality. We studied 
the kinetics and thermodynamics of hydrogenation at temperatures 
of 350 to 400°C and hydrogen pressures of 500 to 2000 psig. In the 
presence of a catalyst, pyrene is converted to hydrogenated species 
by a complex network of reversible parallel and series reaction 
paths. The primary product is 4,5-dihydropyrene. A good recycle 
solvent should readily donate its hydrogen to coal and then be 
easily rehydrogenated. Pyrene, which establishes an equilibrium 
with dihydropyrene, was found to exhibit this characteristic. At 
equilibrium is established, the concentration of dihydropyrene re- 
mains about equal to that of pyrene. This indicates that the tenden- 
cy for pyrene to take up hydrogen is about equal to the tendency 
of dihydropyrene to release hydrogen. Application of this study to 
direct coal liquefaction must take into consideration the conditions 
imposed by the particular process. However, two generalizations 
may be made regarding hydrogen supplied by the dihydropyrene 
component of donor solvents: (1) increasing hydrogen partial pres- 
sure increases both the rate at which dihydropyrene is formed and 
its equilibrium concentration. Therefore, pyrene rehydrogenation 
should be done at as high a pressure as is cost-effective; and (2) al- 
though an increase in temperature favors the rate of attainment of 
equilibrium between pyrene and dihydropyrene, the position of the 
equilibrium is shifted toward pyrene. Temperature must, therefore, 
be adjusted to achieve an optimum trade-off between rate of forma- 
tion and maximum possible concentration of dehydropyrene. 


21658 (CONF-8311109—, pp 14.1-14.19) Wyodak coal 
structure and liquefaction mechanism from model solvent 
studies. Padrick, T.D. (Sandia National Labs., Albuquerque, 
NM). 1983. NTIS, PC A99/MF AO1. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

We have studied the liquefaction behavior of a Wyodak coal 
(South Pit Mine) in a variety of pure solvents to gain insight into 
both coal structure and liquefaction mechanism by observing the 
coal-solvent interactions. Several experimenters have observed that 
1,2,3,4-tetrahydroquinoline is a good solvent for Wyodak coal liq- 
uefaction and that some THQ is found hydrogen bonded to coal 
products. However, as a model solvent, THQ has both basic nitro- 
gen and hydrogen donor characteristics, which clouds interpreta- 
tion of the data from this system. We have run experiments in sev- 
eral heterocyclic solvents searching for systems with strong coal- 
solvent interactions. In microreactor runs using indole as the sol- 
vent, we measured THF conversions of ~ 75% at 375°C to 20 
minutes in this non-hydrogen donor solvent. We also found exten- 
sive complex formation between indole and coal liquefaction prod- 
ucts. We isolated this complex material and determined that the 
indole was hydrogen bonded to the coal products and that free of 
an association partner, the coal fragments recombined to coal-like 
molecules. Based on this, and other results to be presented, we con- 
clude that a large fraction of the Wyodak coal is held together by 
hydrogen bonds and that indole acts as a stronger base which dis- 
rupts the coal-coal hydrogen bonds forming soluble products with 
coal-indole hydrogen bonds. 10 references, 7 figures, 2 tables. 


21659 (CONF-8311109—, pp 15.1-15.29) Continuous 
unit studies of staged coal liquefaction reactions. Anderson, 
R.P. (Gulf Research & Development Co., Shawnee Mission, 
KS). 1983. NTIS, PC A99/MF AOl1. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Some recent work at the Merriam Laboratory has been di- 
rected toward improving understanding of factors influencing reac- 
tions occurring during staged liquefaction. Although this paper em- 





01 COAL AND COAL PRODUCTS 
0104 Processing 


phasizes work on the first stage (coal dissolution), some results of 
upgrading studies are included. Topics presented include new con- 
tinuous unit studies of variables affecting short contact time (SCT) 
coal dissolution and the effects of solvent quality and catalysis on 
the SCT step. Beneficiation of bituminous coal affects the short 
contact time coal dissolution step (I0M yield) in a different manner 
than it affects the further conversion of SRC to distillate. The 
much slower dissolution rate of subbituminous coal can be in- 
creased by added pyrite; pyrite addition appears to be a more im- 
portant factor than solvent quality. Other catalysts appear less ef- 
fective than pyrite. In a study of staged processing, it was found 
that a low temperature second stage (catalytic upgrading) followed 
by a higher temperature hydrocracking step resulted in little distil- 
late yield in the hydrocracking step. Increased distillate yield did 
result when the low temperature hydrotreated material was re- 
turned to the first stage (coal dissolution). The use of slurry cata- 
lysts in second stage upgrading was briefly evaluated. Conversion 
of SRC to distillate when using powdered NiMo/Al.O; approached 
that obtained with a trickle bed catalyst while substantially lower 
conversion was obtained when using pyrite as slurry catalyst. 


21660 (CONF-8311109—, pp 16.1-16.25) Enhanced ca- 
talysis by solvent improvement. Garg, D. (Air Products & 
Chemicals, Inc., Allentown, PA). 1983. NTIS, PC A99/MF 
AOl. 

From Direct coal liquefaction contractor’s review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 


21661 (CONF-8311109—, pp 17.1-17.47) Refining of 
syncrudes from direct coal liquefaction processes. Sullivan, 
R.F. (Chevron Research Co., Richmond, CA). 1983. NTIS, 
PC A99/MF AOl1. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Syncrudes produced in direct coal liquefaction processes can 
be converted to transportation fuels using modern commercial pe- 
troleum hydroprocessing technology. Upgrading routes typically 
consist of hydrogen addition and removal of heteroatom and inor- 
ganic impurities. The upgraded liquids are low in paraffin content 
and consist mainly of cyclic hydrocarbons. As a result, these liquids 
have some unusual and desirable properties for transportation fuels. 
Chevron Research Company, under DOE Contract, has conducted 
pilot plant studies on the refining of product from the SRC-II, H- 
Coal and EDS processes, and is currently studying the upgrading 
of liquids from the Integrated Two-Stage Liquefaction (ITSL) 
Process. This paper is a progress report on the ITSL study, and 
compares and contrasts results with ITSL oil to those obtained 
with other coal-derived liquids. 14 references, 11 figures, 9 tables. 


21662 (CONF-8311109—, pp 18.1-18.17) Bead catalysts 
for coal liquefaction and extract upgrading. Muchnick, T.L.; 
Kutzenco, P.D.; Wolfson, S.L.; Hyman, D. (American Cy- 
anamid Co., Stamford, CT). 1983. NTIS, PC A99/MF AOI. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

During 1979-1980, a new generation of active, long-lived 
catalysts for hydrotreating was discovered at the Stamford Re- 
search Laboratories of the American Cyanamid Company. The 
catalysts are based on a unique substrate prepared in bead form 
from a rehydratable alumina. Their spherical shape, size, and 
strength make them ideal candidates for use in ebullated bed reac- 
tors. The beads have internal pore structures that are controllable 
over a wider range than conventional alumina supports. Key prop- 
erties can be tailored to meet specific preformance requirements. In 
September, 1981, the Department of Energy granted a 3-year con- 
tract to the American Cyanamid Company for the development of 
significantly improved catalysts for coal liquefaction and for up- 
grading coal extracts, utilizing bead substrates. This presentation fo- 
cuses on the results of batch screening tests with Cyanamid’s exper- 
imental bead catalysts during 1983. In order to efficiently study a 
large number of variables of interest, a statistical design was devel- 
oped to specify an initial set of 25 catalysts. Six variables of 4 to 5 
levels each, related to support and catalyst preparation and compo- 
sition, were included. The resulting catalysts were characterized 
with respect to physical and chemical properties expected to be im- 
portant in determining performance. Conditions for the batch auto- 
clave screening tests were based on limited process variables studies 
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and work with baseline catalysts. The feeds were Wilsonville 
deashed resid (Run No. 242) and Wilsonville recycle solvent (Run 
No. 243). In all tests, catalysts were ground and presulfided before 
use. Initial screening of Cyanamid's bead catalysts have shown they 
are active for coal liquefaction, extract upgrading, and sulfur re- 
moval. Key performance factors are metals levels and surface area. 


21663 (CONF-8311109—, pp 19.1-19.47) Catalyst testing 
for two-stage liquefaction. Tischer, R.E.; Stiegel, G.J.; Cillo, 
D.L.; Narain, N. (Pittsburgh Energy Technology Center, 
PA). 1983. NTIS, PC A99/MF A0O1. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

The concept of Two-Stage Coal Liquefaction has been 
under investigation for the past several years and has shown consid- 
erable improvements in process operation and yields over previous 
technologies. This process consists of three primary steps, namely 
liquefaction, solids separation, and hydroprocessing. The hydropro- 
cessing step is a vital part of this operation since it not only up- 
grades the products by hydrogenation and heteroatom removal, but 
provides a high quality solvent for coal dissolution. The catalyst is 
the key component of the hydroprocessing section since changes in 
the product composition can be affected by the use of different 
catalysts. Because of its importance to the entire liquefaction 
scheme, investigtions directed at assessing the effects of chemical 
and physical properties of the catalysts on its activity, selectivity, 
and longevity and have profound impact on the economics of the 
overall process. The Pittsburgh Energy Technology Center has 
been involved in assessing the effects of supported-metal catalysts 
for the hydroprocessing step of Two-Stage Coal Liquefaction for 
the past two years. The objectives of this program are to develop 
an understanding of the physical and chemical processes that affect 
the performance of hydroprocessing catalysts for use with coal liq- 
uids and to apply this knowledge to the development of improved 
catalysts. The work reported in this paper covers two aspects of 
the research currently in progress at PETC. The results obtained 
from extensive analysis of spent Shell 324 catalyst from 
Wilsonville’s Run 242 and Lummus’ Run 3LCF-9, including activi- 
ty measurements on the spent and regenerated samples; the results 
obtained on in-house catalysts where the average pore diameter 
was varied from 80 to 270°A. 16 figures, 16 tables. 


21664 (CONF-8311109—, pp 20.1-20.18) Thermal con- 
ductivities of Wilsonville solvent and Wilsonville solvent/Illi- 
nois No. 6 coal slurry. Wilson, J.H.; Sams, T.L.; McWhirter, 
D.A. (Oak Ridge National Lab., TN). 1983. NTIS, PC 
A99/MF A0O1. Contract W-7405-ENG-26. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

A thermal conductivity instrument was designed and ‘con- 
structed at Oak Ridge National Laboratory (ORNL) for the pur- 
pose of measuring the thermal conductivities of coal liquids and 
coal slurries at simulated process conditions. This instrument was 
tested with toluene and Wilsonville solvent at relatively low tem- 
peratures in a static mode of operation. The instrument was then 
installed on the Coal Liquids Flow System for the determination of 
the thermal conductivity of coal-derived materials at 13.9 MPa 
(2000 psig) and temperatures up to 700 K (800°F). Thermal con- 
ductivities of a Wilsonville solvent and of a slurry prepared fom 
this solvent and Illinois No. 6 coal have been measured at tempera- 
tures ranging from 295 to 500 K. With increasing temperature, the 
thermal conductivity varied from 1.23 to 0.93 mW/(cm K) and 
from 1.51 to 1.02 mW/(cm K) for the solvent and the slurry, re- 
spectively. At room temperature, measurements on toluene were 
accurate to within 3% of literature values. 5 references, 4 figures, 2 
tables. 


21665 (CONF-8311109—, pp 21.1-21.16) Low tempera- 
ture liquefaction of North Dakota lignite. Rindt, J.R.; Cisney, 
S.J. (Univ. of North Dakota, Grand Forks). 1983. NTIS, 
PC A99/MF AOl1. 

From Direct coal liquefaction contractor's review confer- 
ence; Pittsburgh, PA, USA (16 Nov 1983). 

Batch autoclav and tubing bomb tests were performed to 
evalute low-rank coal liquefaction at temperatures of 320° to 400°C 
using CO feed gas. At 320°C, overall conversion, at 45 wt %, was 





low but increases to more than 80 wt % at temperatures of 360° to 
400°C. Distillate yields of 14 to 16 wt % at temperatures between 
360° and 400°C were low when compared to yields of 20 to 25 wt 
% at 460°C. However, the 70 wt % yields of total liquid products 
at the lower temperatures were much higher than the 45 wt % 
shown at elevated temperatures. Hydrocarbon gas yields were re- 
duced from 6 wt % at 460°C to 0.6 wt % at 380°C. In addition to 
varying temperature, the reducing gas composition was varied from 
100% CO to 100% hydrogen in 25% increments. Both conversion 
and yield of total liquid product were found to decrease as the frac- 
tion of CO in the feed gas decreased. 4 references, 9 figures, 3 
tables. 


21666 (DOE/ET/10608—T1) Optimization studies of 
various coal-conversion systems: a mathematical model for 
coal liquefaction in the solvent refined coal process. Final 
report. Wen, C.Y. (West Virginia Univ., Morgantown 
(USA). Dept. of Chemical Engineering). Oct 1980. Contract 
ACO01-76ET10608. 192p. (FE—2274-11). NTIS, PC A09/ 
MF AO!1; 1; GPO Dep. Order Number DE84009470. 

Portions are illegible in microfiche products. 

A more precise and realistic hydrodynamic model has been 
set up for SRC liquefaction processes. In this model, the mass trans- 
fer resistance between (i) the gas phase and the slurry phase and (ii) 
the coal particle and the liquid bulk phase can be assessed. This 
model has been verified to be consistent with the data from the lit- 
erature and from existing pilot plants. The most reasonable estima- 
tion methods for hydrodynamic parameters have been chosen for 
the model from the literature. The kinetic rate constants have been 
determined using pilot plant data (coal: Kentucky No. 9 and 14 
coal). This model has been used successfully to estimate the de- 
tailed product distributions in the pilot plant runs of Pittsburgh and 
Midway Coal Mining Co. (PAMCO), Southern Service Inc., and 
Hydrocarbon Research Inc. According to the calculated results, no 
mass transfer resistance exists at typical conditions in the PAMCO 
pilot plant such as coal mass flow rate = 640 g/sec, solvent to coal 
ratio = 1.6, feed gas mass flow rate = 45.4 g/sec, hydrogen purity 
in feed gas = 0.91, dissolver temperature = 725°K, total pressure 
= 10/atm and mineral content (MF coal) - 0.098. It has been deter- 
mined that the critical parameters for reactor performance are tem- 
perature, pressure, slurry flow rate and gas flow rate. In designing 
commercial plants, these points should be taken into consideration. 
86 references, 34 figures, 26 tables. 


21667 (DOE/ET/10679—T21) ESCOE Engineering Pro- 
gram. Quarterly report, January 1-March 31, 1984, Ksander, 
Y. (Engineering Societies Commission on Energy, Inc., 
Washington, DC (USA)). 13 Apr 1984. Contract AC22- 
77ET 10679. 17p. (FE—2468-111). NTIS, PC A02/MF AOI; 
1; GPO Dep. Order Number DE84008803. 

Portions are illegible in microfiche products. 

The objective of the ESCOE Engineering Program is to 
provide independent third-party assessments of key portions of 
energy R and D programs which are conducted by the Department 
of Energy. ESCOE renders technical assistance to these programs 
by developing specifications and performance criteria, assessing 
technologies, reviewing R and D programs, analyzing cost esti- 
mates and reviewing and assessing methodologies. The work to be 
performed includes, but is not limited to, the following general 
technical areas including supporting technologies: (1) coal liquefac- 
tion technology data base; (2) pulverized fuel combustion; (3) ad- 
vanced coal conversion processes; (4) synfuel utilization; and (5) 
chemical coal cleaning. At the end of the reporting period activities 
associated with the three current tasks (1, 3, and 5) proceeded 
smoothly. No significant technical problems were encountered. The 
work and delivery were on target with respect to individual sched- 
ules and budgets. All management and technical reporting require- 
menis were on time. The working relationship with the client was 
good. 
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21668 (DOE/ET/11418—12) Deuterium tracer method 
for investigating the chemistry of coal liquefaction. Final 
technical progress report, October 1979-September 1981, 
Skowronski, R.P.; Ratto, J.J.; Goldberg, 1.B.; Heredy, L.A. 
(Rockwell International Corp., Canoga Park, CA (USA). 
Energy Systems Group). Nov 1981. Contract AC22- 
77ET11418. 67p. NTIS, PC A04/MF A0O1. Order Number 
DE83013499. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A novel deuterium tracer method was developed and dem- 
onstrated. This method gives a quantitative measure of the hydro- 
gen which is incorporated into specific structural sites during the 
initial stages of liquefaction. The method was used to begin to in- 
vestigate the mechanisms of coal hydrogenation. In the current re- 
search, hydrogenation experiments were conducted with deuterium 
gas and/or tetralin-diz. In selected experiments, nitrogen or protium 
gas and/or tetralin-hi2 was used in conjunction with labeled solvent 
or gas. Several analytical techniques were used to analyze the solu- 
ble hydrogenation products. The principal technique was high-reso- 
lution deuteron NMR spectrometry, which is used to determine 
into which structural positions the deuterium has been incorporat- 
ed. To assess how much solvent is incorporated into coal under 
typical liquefaction conditions (425°C, 2000 psig), 1*C-labeled tetra- 
lin was used so that incorporated solvent could be detected by “C 
NMR spectrometry. The THF-soluble products from this experi- 
ment were found to contain three carbon-13 NMR peaks due to 
solvent incorporation. The GC-MS data agree well with the NMR 
data with respect to the carbon-13 content of the sample. Only 4 wt 
% of tetralin and naphthalene were incorporated into the soluble 
coal products. Experiments to determine the extent of isotopic 
scrambling in tetralin in the presence and in the absence of coal 
were conducted with partially deuterated tetralin. Both experiments 
were conducted at 425°C for 1 h in a nitrogen atmosphere. In the 
experiment in which coal was present, 0.1 g of bituminous coal was 
used. The results of the two experiments were similar. NMR spec- 
trometry revealed that very little scrambling (~ 2%) occurred in 
either experiment. 


21669 (DOE/ET/13397—21) Studies in coal liquefaction 
with application to the SRC and related processes. Final 
report, November 1978-September 1983, Tarrer, A.R.; Guin, 
J.A.; Curtis, C.W. (Auburn Univ., AL (USA). Coal Conver- 
sion Lab.). 1983. Contract AC22-79ET13397. 29p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84010644. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The objective of this research program is to systematically 
investigate, characterize, and delineate the effects of changes in 
process operating conditions, equipment configuration, and nature 
of raw materials upon the kinetics, mechanism, and extent of coal 
dissolution, heteroatom removal, and hydrogenation in the SRC 
and closely related processes, for the purpose of providing an in- 
creased fundamental understanding of SRC process chemistry as 
well as guidelines and recommendations leading to economic and 
technical improvements in SRC technology. The program objec- 
tives were carried out in cooperation with the Souther Services’ 
SRC pilot plant operation at Wilsonville, Alabama, and with the 
Rust Engineering subsidiary of Wheelabrator-Frye, Inc. The pro- 
gram is composed of the following 3 tasks: (1) mechanistic studies 
of coal particle dissolution; (2) catalysis by coal mineral matter; and 
(3) analytical support. A summary of the most important aspects of 
the work is presented in this report. Detailed results can be found 
by referring to the twenty quarterly reports and over thirty techni- 
cal papers and presentations resulting from work under this con- 
tract. 


21670 (DOE/ET/14700—17) Chemistry and catalysis of 
coal liquefaction: catalytic and thermal upgrading of coal 
liquid and hydrogenation of Co to produce fuels. Quarter 
progress report, October-December 1983. Wiser, W.H. (Utah 
Univ., Salt Lake City (USA). Dept. of Mining and Fuels 
Engineering). Jan 1984. Contract AC22-79ET14700. 77p. 
NTIS, PC A0O5/MF A0l; GPO Dep. Order Number 
DE84009430. 
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Results from 5 ongoing research tasks are reported. (LTN) 


21671 (DOE/ET/14705—54) BI-GAS pilot plant oper- 
ation. Technical progress report, July 1, 1983-July 31, 1983. 
(Stearns-Roger, Inc., Denver, CO (USA)). 1983. Contract 
AC21-80ET14705. 24p. NTIS, PC A02/MF A0l; GPO 
Dep. Order Number DE84010173. 

During the month of July 1983, the program objectives for 
Test G-21 were developed, recommending that the gasifier be oper- 
ated at 500 psig with Illinois No. 6 coal instead of 750 psig. The 
purpose for reducing the pressure is to decrease or eliminate the 
char agglomeration occurring in Stage II of the gasifier. Details of 
the test program, theory on formation of agglomerates and changes 
in operating procedure are included in the Plant Operations section. 
Also included are a report and graph dealing with terminal velocity 
of char particles in the gasifier at operating pressures of 500 and 
750 psig. 4 figures. 


21672 (DOE/ET/14880—T6) Kinetics and mechanism of 
catalytic hydroprocessing of components of coal-derived liq- 
uids. Nineteenth quarterly report, November 16, 1983-Febru- 
ary 15, 1984. Gates, B.C.; Olson, J.H.; Schuit, G.C.A.; 
Stiles, A.B.; Petrakis, L. (Delaware Univ., Newark (USA). 
Dept. of Chemical Engineering; Gulf Research and Devel- 
opment Co., Pittsburgh, PA (USA)). 27 Mar 1984. Contract 
AC22-79ET 14880. 2lp. NTIS, PC A02/MF A0l; GPO 
Dep. Order Number DE84009315. 

Nuclear magnetic resonance (NMR) of naturally abundant 
170 has been used to study the organo-oxygen functional groups in 
the heavy distillate produced by the SRC-II process from Powhat- 
an No. 5 coal and in three acidic fractions (very weak, weak, and 
strong acids) and two basic fractions (very weak and strong bases) 
that have been prepared chromatographically from the heavy distil- 
late. The spectra of the very weak acid fraction and the weak acid 
fraction show a large peak indicative of alcohols, phenols, and 
esters; the weak acid spectrum also indicates the presence of alde- 
hyde and/or ketone functional groups. The strong acid fraction 
spectrum gives a prominent peak which is most likely due to car- 
boxylic acids. The *”O spectrum of the total heavy distillate is 
noisy; from integration measurements, it is speculated that 19% of 
the oxygen is present as alcohols, phenols, or ethers, 44% is present 
as carboxylic acids and furans, 14% is present as esters, and the re- 
maining 23% is present as aldehydes and ketones. The spectra of 
the very weak bases show contributions from alcohols, ethers, 
phenols, and other higher aromatic alcohols, whereas the strong 
bases spectra indicate the presence of furans. The ‘70 NMR tech- 
nique is seen to be a potentially powerful tool for the identification 
and quantitation of organo-oxygen functional groups in complex 
mixtures and is expected to become more useful as the sensitivity of 
NMR spectrometers is increased and the chemical shifts of addi- 
tional oxygen-containing compounds are catalogued. 16 references, 
1 figure. 


21673 (DOE/ET/15370—T1) Molten carbonate fuel cell 
powerplant desulfurization systems. Final report, November 
1978-November 1979. Jalan, V.; Wu, D. (Giner, Inc., Wal- 
tham, MA (USA)). Jan 1980. Contract AC03-78ET15370. 
92p. NTIS, PC A05/MF AO1. Order Number DE83006791. 

Portions are illegible in microfiche products. 

With an objective to contribute to the integration of coal 
gasifier with advanced power generation systems, such as molten 
carbonate fuel cells, this study has investigated high-temperature, 
regenerable, desulfurization processes in which the Hes content of 
coal gases is reduced from 200 ppM to 1 ppM. Commercially avail- 
able processes involve very low temperature scrubbing prior to use 
in the fuel cells and, consequently, introduce penalties in capital 
cost and system efficiency. As a result of a systematic thermody- 
namic screening, four candidates (ZnO, V2Os, Cu and WO:) show 
feasibility for intermediate to high temperature (350 to 700°C) de- 
sulfurization of fuel gases derived from coal. Of these, ZnO was ex- 
perimentally studied using a bench scale, isothermal packed bed re- 
actor. It was demonstrated that ZnO can reduce the sulfur levels to 
less than 1 ppM from coal gases at 650°C, and it can be completely 
regenerated to ZnO. However, severe decrease in sulfur capacity at 
high temperatures and further degradation upon regeneration were 
observed. Electron microscopy, microanalysis, and surface area 


ERA-9/12 / 2884 


measurements were obtained and examined in conjunction with a 
pore plugging model for this type of gas-solid reaction. Evidence is 
presented to conclude that the combination of pore plugging during 
sulfurization and sintering during regeneration reaction are two 
major causes for the observed decrease in its activity of the sorbent. 


21674 (DOE/MC/16021—1486) Studies involving high 
temperature desulfurization/regeneration reactions of metal 
oxides for fuel cell development. Final report. Jalan, V. 
(Giner, Inc., Waltham, MA (USA)). Oct 1983. Contract 
AC21-81MC16021. 145p. NTIS, PC A07/MF A0O1; 1; GPO 
Dep. Order Number DE84003096. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Research conducted at Giner, Inc. during 1981 to 1983 
under the present contract has been a continuation of the investiga- 
tion of a high temperature regenerable desulfurization process capa- 
ble of reducing the sulfur content in coal gases from 200 ppM to 1 
ppM. The overall objective has been the integration of a coal gasifi- 
er with a molten carbonate fuel cell, which requires that the sulfur 
content be below 1 ppM. Commercially available low temperature 
processes incur an excessive energy penalty. Results obtained with 
packed-bed and fluidized bed reactors have demonstrated that a 
CuO/ZnO mixed oxide sorbent is regenerable and capable of low- 
ering the sulfur content (as HeS and COS) from 200 ppM in simu- 
lated hot coal-derived gases to below 1 ppM level at 600 to 650°C. 
Four potential sorbents (copper, tungsten oxide, vanadium oxide 
and zinc oxide) were initially selected for experimental use in hot 
regenerable desulfurization in the temperature range 500 to 650°C. 
Based on engineering considerations, such as desulfurization capac- 
ity in per weight or volume of sorbents, a coprecipitated CuO/ZnO 
was selected for further study. A structural reorganization mecha- 
nism, unique to mixed oxides, was identified: the creation of rela- 
tively fine crystallites of the sulfided components (CueS and ZnS) 
to counteract the loss of surface area due to sintering during regen- 
eration. Studies with 9 to 26% water vapor in simulated coal gases 
show that sulfur levels below 1 ppM can be achieved in the tem- 
perature range of 500° to 650°C. The ability of CuO/ZnO to 
remove COS, CS2 and CH3SH at these conditions has been demon- 
strated in this study. Also a previously proposed pore-plugging 
model was further developed with good success for data treatment 
of both packed bed and fluidized-bed reactors. 96 references, 42 fig- 
ures, 21 tables. 


21675 (DOE/MC/16372—1548) Simultaneous high-tem- 
perature removal of alkali and particulates in a pressurized 
gasification system. Final technical progress report, April 
1981-July 1983. Mulik, P.R.; Alvin, M.A.; Bachovchin, 
D.M. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). Sep 1983. Contract 
AC21-81MC16372. 337p. NTIS, PC A1l5/MF AOl; 1; GPO 
Dep. Order Number DE84005777. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This program is directed at performing experimental and an- 
alytical investigations, deriving system designs, and estimating costs 
to ascertain the feasibility of using aluminosilicate-based getters for 
controlling alkali in pressurized gasification systems. Its overall ob- 
jective is to develop a plan for evaluating a scaled-up version of the 
gettering process as a unit operation or as an integral part of a par- 
ticulate removal device. This report describes work completed on 
the four technical program tasks: Thermodynamic projections; 
Getter Selection and Qualification; System Performance Projec- 
tions; and Program Definition for Concept Scale-up during the 27- 
month contract performance period. Work completed on the ther- 
modynamic projections includes a data base update, development of 
alkali phase diagrams, and system performance projections. Getter 
selection and qualification efforts involved over 70 kinetic studies in 
which a leading candidate getter - emathlite - was selected and 
characterized. System performance projections identified a packed- 
bed configuration containing relatively large getter pellets as the 
preferred contacting device for a full-scale unit. For emathlite, we 
concluded that full-scale unit bed heights of 2 m or less would be 
required if we assume annual replacement on the basis of bed satu- 
ration capacity. Concept scale-up work involved defining the hard- 
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ware and test program requirements for further development of the 
emathlite packed-bed system. 56 references, 80 figures, 74 tables. 


21676 (DOE/MC/16433—T5) Gasification phenomena. 
Quarterly technical progress report No. 9, August 10-Novem- 
ber 9, 1983. Cheng, S.I. (Cooper Union Research Founda- 
tion, New York (USA)). 9 Feb 1984. Contract AC21- 
81MC16433. 20p. NTIS, PC A02; 3; GPO Dep. Order 
Number DE84008229. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

During this period we have revised the Bigas computer pro- 
gram by refining the solid phase mass balance subroutine, SPMBL. 
The factor which dominates the temperatures in the combustor was 
discovered. The unsteady-state heat transfer for the solid phase 
energy balance subroutine, XIMPL, has been tested under two dif- 
ferent operating conditions. The oxygen breakthrough problem of 
the Bigas Gasifier has been analyzed by bypassing 10% of oxygen 
and 10% of the purging gas which normally fed to the combustor 
and injecting them into the reducer. The Carbon Conversion meas- 
ured experimentally was compared to the simulated results based 
on various mechanisms. The phase plane analysis and stability study 
of the combustor was continuously studied during this period using 
the simplified one stage model. The input data used for the latter 
study were similar to that adopted by Mountain Fuel Project. 13 
figures, 3 tables. 


21677 (DOE/MC/16545—1553) Status of METC investi- 
gations of coal gas desulfurization at high temperature. Stein- 
feld, G. (Science Applications, Inc., Morgantown, WV 
(USA)). Mar 1984. Contract AC21-81MC16545. 142p. 
NTIS, PC A07/MF AOl1; 1; GPO Dep. Order Number 
DE84003084. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report documents the continuing effort at the US De- 
partment of Energy/Morgantown Energy Technology Center 
(METC) to develop a hot-gas desulfurization process for coal-de- 
rived gas, primarily for application to molten carbonate fuel cells. 
Metal oxide sorbents were tested on lab-scale test equipment, and it 
was determined that scale-up of the process was warranted. A 
larger, skid-mounted test unit was therefore designed, constructed, 
and installed on a sidestream of the DOE/METC fixed-bed gasifier. 
A first series of tests was conducted during Gasifier Run 101. 
These tests served to shake down the test unit, and provide data on 
the performance of the test unit operating on coal-derived gas. 
Overall, the process operated well on fixed-bed, air-blown gasifier 
gas. Sulfur levels in exit dry gas were reduced to less than 10 ppM. 
Regeneration appears to restore the sulfur-removing capacity of the 
sorbent. Sorbent integrity was maintained during the test period, 
which incorporated three sulfidations. It is recommended that treat- 
ment of the regeneration offgas be investigated, and that testing and 
development of a system to reduce the sulfur in this gas to elemen- 
tal sulfur be initiated. In addition, it is suggested that a multiple re- 
actor system be planned for continuous operation, to allow for 
long-term tests of downstream users of desulfurized gas. 7 refer- 
ences, 18 figures, 9 tables. 


21678 (DOE/MC/19122—1579) Advanced development 
of a pressurized ash agglomerating fluidized-bed coal gasifica- 
tion system. Quarterly progress report, April 1-June 30, 1982. 
(Westinghouse Electric Corp., Madison, PA (USA). Syn- 
thetic Fuels Div.). 21 Oct 1982. Contract AC21- 
82MC19122. 101p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
Order Number DE84008960. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The overall objective of the Westinghouse coal gasification 
program is to demonstrate the viability of the Westinghouse pres- 
surized, fluidized bed, gasification system for the production of 
medium-Btu fuel gas for syngas, electrical power generation, chem- 
ical feedstocks, or industrial fuels and to obtain performance and 
scaleup data for the process and hardware. Progress reports are 
presented for the following tasks: (1) operation and maintenance of 
the process development unit (PDU); (2) process analysis; (3) cold 
flow scaleup facility; (4) process and component engineering and 
design; and (5) laboratory support studies. Some of the highlights 
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for this period are: TP-032-1, a single stage, oxygen-steam blown 
gasifier test was conducted in three operational phases from March 
30, 1982 through May 2, 1982; TP-032-2 was conducted in two 
operational phases from May 20, 1982 through May 27, 1982; TP- 
032-1 and TP-032-2 successfully served as shakedown and demon- 
strations of the full cyclone cold wall; no visible deposits were 
found on the cold wall after processing highly fouling coals; sam- 
ples of product gas produced during TP-032-1, were passed 
through four different scrubbing solutions and analyzed for 78 EPA 
primary organic pollutants, all of which were found to be below 
detection limits; TP-M004, a CO: tracer gas test, was initiated and 
completed; data analysis of test TP-M002-2 was completed and con- 
clusions are summarized in this report; design, procurement and 
fabrication of the solids injection device were completed; laborato- 
ry studies involved gas-solids flow modeling and coal/ash behavior. 
2 references, 11 figures, 39 tables. 


21679 (DOE/MC/19122—1580) Advanced development 
of a pressurized ash agglomerating fluidized-bed coal gasifica- 
tion system. Fourth quarter progress report, July 1-September 
30, 1982. (Westinghouse Electric Corp., Madison, PA 
(USA). Synthetic Fuels Div.). 17 Feb 1983. Contract AC21- 
82MC19122. 99p. NTIS, PC A05/MF A0O1; 1; GPO Dep. 
Order Number DE84008961. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The overall objective of the Westinghouse coal gasification 
program is to demonstrate the viability of the Westinghouse pres- 
surized, fluidized bed, gasification system for the production of 
medium-Btu fuel gas for syngas, electrical power generation, chem- 
ical feedstocks, or industrial fuels and to obtain performance and 
scaleup data for the process and hardware. Technical progress sum- 
maries and reports are presented for the following tasks: (1) process 
development unit (PDU) test operations and results (gasifier test 
TP-033-1 and maintenance and modifications); (2) process analysis 
(environmental characterization results, coal gas combustion results, 
and fines elutriation and consumption results); (3) cold flow scaleup 
(modifications and maintenance, operations, and data analysis); (4) 
process and component engineering and design (hot fines recycle 
modifications, and hot recycled fines); (5) laboratory support stud- 
ies (gas-solids flow modeling and coal/ash behavior). 23 figures, 23 
tables. 


21680 (DOE/MC/19122—1581) Advanced development 
of a pressurized ash agglomerating fluidized-bed coal gasifica- 
tion system. Quarterly progress report, October 1-December 
31, 1982. (Westinghouse Electric Corp., Madison, PA 
(USA). Synthetic Fuels Div.). 21 Apr 1983. Contract AC21- 
82MC19122. 80p. NTIS, PC A05/MF A011; 1; GPO Dep. 
Order Number DE84008962. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The overall objective of the Westinghouse coal gasification 
program is to demonstrate the viability of the Westinghouse pres- 
surized, fluidized bed, gasification system for the production of 
medium-Btu fuel gas for syngas, electrical power generation, chem- 
ical feedstocks, or industrial fuels and to obtain performance and 
scaleup data for the process and hardware. Progress reports are 
presented for the following tasks: (1) operation and maintenance of 
the process development unit (PDU); (2) process analysis; (3) cold 
flow scaleup facility; (4) process component engineering and 
design; and (5) laboratory support studies involving gas solids flow 
modeling and coal/ash behavior. 9 figures, 19 tables. 


21681 (DOE/MC/19163—T17) Great Plains ASPEN 
Model Development. Technical progress report, 2/1/84-2/29/ 
84. (Scientific Design Co., Inc., New York (USA)). 15 Mar 
1984. Contract AC21-82MC19163. 187p. NTIS, PC A09/ 
MF AO1; 1; GPO Dep. Order Number DE84010312. 

Portions are illegible in microfiche products. 

During the period 2/1/84 through 2/29/84 work was per- 
formed on the following tasks: Task No. 1 simplified models & 
Task No. 4 rigorous models (Area 1700-methanation, Area 4900- 
methanol synthesis); and Task No. 2 review of existing gasifier 
models. The ASPEN simulation of the Methanation flowsheet, Sec- 
tion 1700 of the Great Plains’ project, has been modified to use the 
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physical property option set SYSOP4W in place of SYSOP3, 
which was originally used. The full component list was also added 
for overall consistency, which is necessary if this flowsheet is to be 
connected with Rectisol or Gas Compression. For the same condi- 
tions as in the original case presented in the referenced memo, this 
modification produced no significant changes in the results. The 
ASPEN simulation of the Methanol Synthesis flowsheet, Section 
4900 of the Great Plains’ project, has been modified to use the 
physical property option set SYSOP4W in place of SYSOP3, 
which was originally used. The full component list was also added 
for overall consistency, which is necessary if this flowsheet is to be 
connected with Rectisol of Methanation. For the same feed as in 
the original case presented in the referenced memo, this modifica- 
tion resulted in lower K-values for all components except methanol 
and water in the Methanol Condenser, EA-4903T (FLASH2). Con- 
sequently, more Hz, CO and COz were dissolved in the methanol 
stream and more methanol was lost in the purge. The net effect 
was a 2.7 percent decrease in the amount of methanol returned to 
Rectisol. No other significant effects were produced. 


21682 (DOE/MC/19163—T18) Great Plains ASPEN 
model development. Technical progress report, January 1-31, 
1984, (Scientific Design Co., Inc., New York (USA)). 14 
Feb 1984. Contract AC21-82MC19163. 647p. NTIS, PC 
A99/MF A0O1; 1; GPO Dep. Order Number DE84005016. 

Portions are illegible in microfiche products. 

Accomplishments for the following tasks are presented: Task 
No. 1 simplified models; Task No. 4 rigorous models; Task No. 2 
review of existing gasifier models; and Task No. 5 evaluation and 
upgrading of the ASPEN cost estimation and evaluation system. 
Tasks Nos. 1 and 4 cover the following: (1) Area 3000 - oxygen 
plant, direct contact air cooling; (2) Area 4600 - PHOSAM; and (3) 
Area 5000 - steam distribution. 


21683 (DOE/MC/19301—4) Coal gasification research 
studies. Project 61063 quarterly report, May 20-August 19, 
1983. (Institute of Gas Technology, Chicago, IL (USA)). 
Jan 1984. Contract AC21-82MC19301. 2lp. NTIS, PC A02/ 
MF A011; GPO Dep. Order Number DE84010398. 

The Coal Gasification Research Studies program consists of 
three tasks: (1) coal ash behavior studies, (2) high-pressure fluidiza- 
tion studies, and (3) high-temperature fluidization studies. During 
this quarter, seven gasification runs were made in the 2-inch fluid- 
ized-bed gasifier at 1800°F using gas mixtures of both high (5%) 
and low (0.2%) oxygen content. The carbon conversion of these 
runs ranged from 35% to 98%. Although corrosion products from 
the reactor walls presented problems in analysis, the reactor residue 
showed that iron silicates were formed in the high-oxygen runs, but 
very few were produced when a low-oxygen content gas was used. 
In the high-pressure fluidization studies, tests at ambient conditions 
in a 12-inch-diameter column with a multi-orifice distributor 
showed that the pressure probe signal was not clean due to the 
large number of bubbles produced by this type of distributor. Using 
five- and seven-nozzle distributors gave a much cleaner signal from 
the pressure probes. It was also found that a substantial number of 
the bubbles do not rise vertically, but move at an angle through the 
column. A new pressure probe configuration was designed to ac- 
count for these bubbles. The test results indicate, however, that a 
much higher scanning rate will be needed to correctly measure 
their velocities. In the high-temperature fluidization studies, the 
modification of the existing unit continued. The preheater furnace 
was cleaned and repiped, and a computer room to maintain the 
proper temperature and humidity for the data acquisition hardware 
was constructed. 8 figures, 1 table. 


21684 (DOE/METC—84-7, pp 3p, Section 2.1) DOE 
UCG program. Burwell, E.L. (Dept. of Energy, German- 
town, MD). Dec 1983. NTIS, PC A24/MF A01. (CONF- 
830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

In the decade from 1973 to 1983, underground coal gasifica- 
tion (UCG) in the United States has moved from a doubtful con- 
cept to the point of commercial development. Over a dozen field 
tests have been conducted during the development of UCG tech- 
nologies with gasification of over 30,000 tons of coal. An extensive 
data base has been established relative to to UCG describing vari- 
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ous operational and control parameters, and those problems remain- 
ing which are hindering commercial development have been identi- 
fied and are described. 


21685 (DOE/METC—84-7, pp 7p, Section 2.3) Indus- 
trial perspective for UCG. Davis, B.E.; Daniel, J.H.; Single- 
ton, A.H. (Gulf Research and Development Co., Pittsburgh, 
PA). Dec 1983. NTIS, PC A24/MF A01. (CONF-830827— 
). 


From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

During the last decade, UCG technology has been devel- 
oped that is capable of producing low- and medium-Btu gas from 
low-rank coals and lignites. The technical feasibility has been dem- 
onstrated in subbituminous coals and lignite in both horizontal and 
steeply dipping seams. Although improvements are needed, the 
technology appears adequate for commercialization in selected re- 
sources. As in development of any new technology, the scale of the 
early operations must be kept small to minimize capital require- 
ments. Also, the product slate for the early-on operations may 
differ significantly from the long-term products. This paper will dis- 
cuss priorities for the initial facilities and how they could influence 
choice of resources, products, and scale of operations. 10 refer- 
ences, 3 figures, 2 tables. 


21686 (DOE/METC—84-7, pp 8p, Section 2.4) First re- 
sults of the Belgian-German UCG-test at great depth. Ledent, 
P.; Li, T.K.; Chandelle, V.; Fabry, R.; Kurth, M.; Sonntag, 
C. (Institution pour le Developpement de la Gazeification 
Souterraine, Liege, Belgium). Dec 1983. NTIS, PC A24/ 
MF AO1. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

A first trial of reverse combustion linking was carried out 
from April until November 1982. Even though the combustion of 
coal was kept continuously for a period of more than six months, 
with air injections at pressures ranging between 250 and 300 bar, 
the trial has not led to the creation of a channel, but only to the 
formation of two zones of increased permeability in the vicinity of 
the wells I and II. The failure of this first trial is to be ascribed to 
three factors: the self-ignition of the coal in the vicinity of the in- 
jection well, the system of ignition and the high level of the back 
pressure at the recovery well. A second linking trial has started in 
July 1983. Taking into account the experience that has been gath- 
ered, some elements of the experimental equipment have been 
modified; these modifications mainly concern: replacement of air in- 
jection by injection of a cold mixture air + COs; use of a new 
system of ignition, by means of a fuel-oil torch; reduction of the 
back pressure and continuous drainage of the water at the bottom 
of the recovery well. 2 references, 5 figures, 1 table. 


21687 (DOE/METC—84-7, pp 21p, Section 2.5) Under- 
ground gasification of deep coal electrolinking experiments. 
Lessi, J. (Inst. Francais du Petrole, Rueil Malmaison, 
France); Marrast, J.; Perreau, P.; Simand, R. Dec 1983. 
NTIS, PC A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

In France, the Groupe d’Etudes de la Gazeification Souter- 
raine du Charbon is interested in the possibility of extracting deep 
coals (depth greater than 800 meters) by the mean of in situ gasifi- 
cation. A major property of coals at this depth is their very low 
permeability. So the main problem encountered in the gasification 
process is the need, before any other operation, of a hydraulic pre- 
linking between two wells. Among the methods considered for pre- 
linking (particularly hydraulic fracturing and monitored drilling) 
electrolinking has been studied and tested through several experi- 
ments for two years. The electrolinking method consists in creating 
between the two wells a coke channel by injecting a strong electric 
current. When this is possible, the method has the major advantage 
of realizing a prelinking which remains inside the coal seam. The 
main problem of this technique is the level of the necessary electric 
power when the distance between two wells is large (about 60 
meters). Laboratory tests on blocks of decimetrical size and small 
scale tests (1,2 and 3 meters) on a coal outcrop have been achieved, 
these experiments enabled extrapolating the parameters of a test be- 
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tween two wells, their mutual distance being 10 meters and the 
depth of the coal seam being 30 meters. A first test was made in 
March 1982, 14.5 hours and a peak power of 2 MW were necessry 
to establish a channel. A second experiment has been made at the 
end of May 1983, and it was possible to obtain the electrolinking 
under better conditions, particularly by reducing the maximum nec- 
essary electric power. The permeability of the coke channel reaches 
several darcy. 9 references, 18 figures, 3 tables. 


21688 (DOE/METC—84-7, pp 9p, Section 2.6) Review 
of produced gas compositions in underground coal gasification 
field tests in the United States. Gash, B.W.; Hunt, E.B. 
(Amoco Production Co., Tulsa, OK). Dec 1983. NTIS, PC 
A24/MF A01. (CONF-830827—). 
From 9. annual symposium on underground coal gasification; 
eneeee IL, USA (7 Aug 1983). 
data on produced gas compositions from the recent 
UCG field tests in the US have been studied on a dry Ne-free basis 
using a ternary diagram to determine the range over which UCG 
produced gas compositions vary. All the US UCG field test data 
fall into a very limited area on the CO.-CH,-synthesis gas (He + 
CO) ternary diagram. Except for Rawlins T2 and Pricetown, the 
CH, content in UCG field tests has not varied appreciably. The 
largest variation in UCG produced gas composition occurs in the 
amount of synthesis gas. Synthesis gas content in the produced gas 
is inversely correlated with water influx during gasification. 14 ref- 
erences, 8 figures. 


21689 (DOE/METC—84-7, pp 7p, Section 2.7) Under- 
ground coal gasification: the leading source for lower-priced 
gas. Hammesfahr, F.W.; Winter, P.L. (Hammesfahr, Winter 
and Associates, Inc., Bernardsville, NJ). Dec 1983. NTIS, 
PC A24/MF AO1. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Among the various synthetic fuel technologies, underground 
coal gasification is the leading third generation contender as a 
source of low cost clean fuel and synthesis gas. The progress that 
has been made is outstanding. It has opened to the program two 
opportunities, each with its own set of needs. The first is that of 
securing a pioneering multi-module facility based on the technology 
developed on Western coal seams. For that, a project must be de- 
veloped that incorporates surface clean-up and a surface applica- 
tion. To do this at reasonable cost, the use of existing local market 
demand to avoid the need for expensive high volume chemical up- 
grading appears one attractive approach. The possibilities for this 
approach will be discussed in some typical Western states with 
UCG potential. For the second opportunity, broadening to the 
Eastern bituminous seams, the technology is much less developed. 
Here, the problem is more one of developing the necessary funding 
and industrial support of a program on these coals. Possibilities here 
will be discussed. A Task Force of a leading professional society 
studied the underground coal gasification technology to see if it 
warranted support against the Administration's criteria of long 
range, high risk, and high potential pay-out. The Task Force con- 
cluded the technology did. The approach the Task Force followed 
and the results of their efforts will be briefly treated. 6 tables. 


21690 (DOE/METC—84-7, pp 10p, Section 2.8) Nu- 
merical modeling: a site selection tool for in-situ gasification 
of Texas lignite. Russell, J.E.; Wang, Y.J.; Hoskins, E.R. 
(Texas A & M Univ., College Station). Dec 1983. NTIS, 
PC A24/MF AOl. (CONF-830827—). Contract FG22- 
80PC30221. 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Texas lignite occurs in several combinations of geologic 
groups (or formations) and facies that reflect respectively the age of 
the deposit and the environment of deposition. It is well known 
that lignite samples from these groups (or formations) and facies 
classifications have different properties. In this paper, we present 
the preliminary results of a systematic parameter study of the influ- 
ence of proximate analysis data on the quality of the product gas. 
Proximate analysis results in dry basis form are presented on a ter- 
nary diagram for 356 Texas lignite samples without regard to geo- 
logic age or environment of deposition. Similar figures are shown 
with the data classified into appropriate subsets reflecting geologic 
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age and environment of deposition. Isopleths of the heating value 
of the simulated produced gas are plotted on a ternary diagram at 
the mean moisture content along with a window enclosing 70 per- 
cent of the data points. Regions on ternary diagrams where there is 
inadequate heat for the char-steam reaction are shown. 9 references, 
12 figures, 5 tables. 


21691 (DOE/METC—84-7, pp 12p, Section 2.9) Under- 
ground coal gasification cavity definition for Rawlins Test 2. 
Avasthi, J.M. (Gulf Research & Development Co., Pitts- 
be o nig Dec 1983. NTIS, PC A24/MF A01. (CONF- 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

The cavity definition study of the first test of the DOE-spon- 
sored underground coal gasification program in steeply dipping 
beds, provided results to plan, install, instrument, and monitor the 
second test at Rawlins, Wyoming. The successfully completed test 
met all its objectives and set the stage for future multi-module tests. 
The cavity definition field work for the second test was conducted 
by the Laramie Energy Technology Center (LETC) with input 
from the Gulf Research & Development Company. The results of 
this work indicate that the firepit mechanism was operative for Test 
2, and a void space similar to that observed in Test 1 also exists for 
Test 2. The present study estimates the dimensions and volume of 
the affected area, updip extent and bulking factor of the affected 
rock, based on the field work performed by LETC. 8 references, 9 
figures. 


21692 (DOE/METC—84-7, pp 7p, Section 2.12) Appli- 
cation of remanent and rock magnetic properties to thermal 
alternation of overburden at the Hanna, Wyoming, UCG site. 
Geissman, J.W. (Colorado School of Mines, Golden); Cal- 
lian, J.T.; Youngberg, A.D. Dec 1983. NTIS, PC A24/MF 
A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Studies of the remanence and rock magnetic properties of 
host-rock Early Tertiary Hanna Formation at the Hanna II, Phases 
2 and 3 underground coal gasification (UCG) experiment, Hanna, 
Wyoming, have determined the nature of the remanent magnetism 
of unaltered Hanna Formation and changes in the remanence and 
magnetic mineralogy attending the UCG tests. Core holes 2HP-174 
and 2HP-176, located in the center of the burn cavity, contain in- 
tervals approximately 10 m thick immediately above the burn 
cavity in which the natural remanent magnetization (NRM) intensi- 
ty (greater than 1.0 A/m), NRM dispersion (k values exceeding 
1000), NRM mean inclination, initial susceptibility (greater than 1.0 
x 10~*), and demagnetization properties all are anomalous in com- 
parison to the background properties of fresh Hanna Formation. 
Post-burn core holes located near the edge of the burn cavity do 
not contain such intervals of anomalous magnetization properties. 
As well, Hanna Formation beneath the burn cavity is not remagne- 
tized. 


21693 (DOE/METC—84-7, pp 20p, Section 2.13) Geo- 
technical studies on the overburden rock from the Rawlins, T- 
2 UCG site. Burns, L.K. (Colorado State Univ., Fort Col- 
lins); Marks, T.R.; Ethridge, F.G.; Youngberg, A.D. Dec 
1983. NTIS, PC A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Mechanical properties, specifically uniaxial compressive 
strength, tensile strength, propagation velocities for compressional 
(P) and shear (S) waves and dynamic elastic moduli, measured for 
rock types from the Rawlins, Wyoming T-2 underground coal gas- 
ification (UCG) site correlate well with mean grain size, volume 
percent cement, types of cement and percent porosity and percent 
clay cement show less pronounced relationships with mechanical 
properties when the mount of calcite cement present is small. Me- 
chanical wave velocities and uniaxial compressive strength are re- 
lated, but the relationship is not linear. Recommendations are given 
for routine sampling, testing and analysis procedures to assess me- 
chanical and lithological parameters at UCG sites. 11 references, 17 
figures, 3 tables. 
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21694 (DOE/METC—84-7, pp 8p, Section 2.14) Poten- 
tial for development of underground coal gasification in the 
bituminous coal resource. Martin, J.W.; Byrer, C.W.; Brum- 
mert, A.C.; Wieber, P.R. Dec 1983. NTIS, PC A24/MF 
A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Morgantown Energy Technology Center of the US De- 

partment of Energy is conducting a research and development (R 
& D) project to develop the technology leading to the extraction of 
energy from bituminous coal by underground coal gasification. The 
process will produce a combustible gas of low-to-medium heating 
value which can be treated and cleaned for end use through meth- 
ods similar to those utilized in surface gasification processes. This 
resource is located within regions of high population and high 
energy use centers with the infrastructure for potential commercial- 
ization currently in place. Three states - Illinois, Kentucky, and 
Ohio - have been recommended as having the best potential sites. 
Outcrop and deep seam field test sites will be chosen in one of 
these states using stringent site selection criteria. In relation to the 
potential sites, linking techniques and gasification concepts are dis- 
cussed. The need for supporting research involving labortory stud- 
ies and modeling activities are related to known and potential field 
problems. A timetable and cost estimate for project development 
are presented to integrate the various elements of the project. 3 ref- 
erences, 5 figures. 


21695 (DOE/METC—84-7, pp 12p, Section 2.15) Elec- 
troenhanced underground coal gasification. Sarapuu, E. 
(Electrofrac Corp., Kansas City, MO). Dec 1983. NTIS, PC 
A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Experimental field work has demonstrated effective tech- 
niques for underground electrogasification of coal. Numerous con- 
siderations are involved, such as electrode design and placement, 
the initial electrolinking step, electrocarbonization, and supporting 
reactions involving controlled amounts of air and oxygen, steam, 
and other selected materials. Geological setting, coal properties, 
and surrounding deposits must be considered in deriving techniques 
applicable to any given area. Original field work in the United 
States was sponsored by Sinclair Coal Company, the University of 
Missouri, Alabama Power Company, and the Bureau of Mines. 
Continuous operation was achieved and a gas of sufficient heating 
value was produced for use in surface power generation. These 
findings are considered together with results of other related work 
in Belgium, England, Estonia, Germany, Italy, Russia, Sweden, and 
the United States. This method of deriving energy is generally ap- 
plicable to a wide variety of coal deposits, as well as other carbona- 
ceous deposits. Advantages, include the relatively low initial invest- 
ment, relatively little excavating or drilling, and applicability to 
otherwise inaccessable deposits. Economical industrial applications 
can be foreseen, especially in the area of industrial fuels and power 
generation. Conclusions and recommendations are provided by a 
principle investigator who contributed fundamental concepts and 
employed them successfully in the field work on underground coal 
electrogasification at Gorgas, Alabama and Hume, Missouri. 26 ref- 
erences, 9 figures. 


21696 (DOE/METC—84-7, pp 14p, Section 2.17) Com- 
parison of forward combustion gasification models-II. Kunsel- 
man, L.V.; Fausett, D.W.; Mones, C.G. (Univ. of Wyoming 
Research Corp., Laramie). Dec 1983. NTIS, PC A24/MF 
A01. (CONF-830827—). 
From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 
ie survey and comparison of forward combustion gasifica- 
tion models has been extended to incorporate analyses with each of 
the six computer programs included in the study based on data rep- 
resenting two oxygen/steam injection field experiments. Those ex- 
periments are the Hoe Creek III and Rawlins II field tests. This 
report presents the simulated results obtained with each model for 
those two field tests, and provides an indication of the applicability 
of each model to such tests. Modifications made to the computer 
codes to enable them to accommodate a variety of injection gas 
compositions are discussed. Further comparisons of the computa- 
tional features of the six computer codes are given. Some revised 
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results from the previously reported model comparisons for Hanna 
III, Hoe Creek II, Pricetown I, and Rawlins I field experiments are 
included, based on data for those tests in the revised LLNL UCG 
Data Base which differ in some respects from those published in 
the original edition. More details are provided concerning the capa- 
bilities and limitations of each model. 11 references, 14 figures, 2 
tables. 


21697 (DOE/METC—84-7, pp 11p, Section 2.18) Con- 
clusions from modeling the final data of Pricetown I. Gibbs, 
R.T.; Eddy, T.L. (Georgia Inst. of Tech., Atlanta). Dec 
1983. NTIS, PC A24/MF A01. (CONF-830827—). Contract 
AC21-81MC16477. 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Modeling the Pricetown I field test using the final, corrected 
data has resulted in two major conclusions. First, the link enhance- 
ment phase proceeded under two different flow regimes. A sub- 
laminar flow regime during the initial period when the flow rate 
was less than 50 SCFM and a laminar flow regime when the flow 
rate exceeded 150 SCFM. The latter increased the pore size which 
increased the oxygen transport to the virgin coal/char, wall thus 
greatly decreasing the time necessary to get flows comensurate to 
gasification. Second, modeling the combined reactor and down- 
stream gasification process resulted in the surprising conclusion that 
the water-gas reaction was negligible. The product gas components 
were apparently provided by oxidation/reduction of the char link 
via oxygen and carbon dioxide alone with down stream devolatili- 
zation. Most of the methane appears to come from devoltilization. 
Outgasing does not explain the constant percentage and significant 
methane supply. The gasification results appear to be due to the rel- 
atively dry seam at the site, the relatively large char link zone de- 
veloped prior to gasification and to a need to understand the link 
enhancement mechanisms in bituminous coals and to research meth- 
ods to further decrease link enhancement times. The modeling and 
the results show that it is imperative to utilize steam/oxygen injec- 
tion to provide adequate temperatures to sustain combustion, dis- 
seminate tars and potential plugging problems, and to provide an 
optimum product gas for commercialization. 8 references, 5 figures, 
3 tables. 


21698 (DOE/METC—84-7, pp 9p, Section 2.19) Recla- 
mation of the Rawlins UCG site. Genser, R.W.; Evilsizor, 
R.H. (Gulf Research & Development Co., Pittsburgh, PA). 
Dec 1983. NTIS, PC A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

On the site of two UCG-SDB tests near Rawlins, Wyoming, 
reclamation work was nearly completed during July-October 1982. 
Reclamation procedures had been approved by the Wyoming De- 
partment of Environmental Quality. Upon successful revegetation 
of the site and removal of the perimeter fence, surface restoration 
will be deemed complete. This site met the criteria of restorability 
for UCG site selection established at the start of this UCG-SDB 
Project. While site reclamation is the major topic of this paper, 
other activities comprising site restoration are described briefly. 
Photographs taken before construction, during UCG Test 2, and 
after reclamation are shown. 6 references, 3 figures. 


21699 (DOE/METC—84-7, pp 8p, Section 3.1) Unex- 
pected aspects of reverse combustion effects of pressure, vola- 
tility, and chemical reactivity. Glaser, R.R. (Univ. of Wyo- 
ming, Laramine); Gunn, R.D.; Krantz, W.D.; Breidung, 
K.P.; Gudenau, H. Dec 1983. NTIS, PC A24/MF AOl. 
(CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

The Kotowski-Gunn one dimensional model is shown to be 
satisfied by two solutions, not one as previously believed. Applica- 
tion of the Krantz-Gunn stability model indicates three modes of 
operation where sustained propagation of a link may be expected in 
the field. One mode of operation on the new solution branch indi- 
cates that much shorter linking times than previously thought possi- 
ble may be achieved. This work also demonstrates the profound in- 
fluence that pressure, coal volatile content and chemical reactivity 
have upon reverse combustion performance. 9 references, 7 figures. 
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21700 (DOE/METC—84-7, pp 10p, Section > 2) ‘(Temes 
ment of lateral cavity growth mechanisms. 

Tech Univ., Lubbock, TX). Dec 1983. NTS Pe PC AMM 
AOl. (CONF- 830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

A number of mechanisms that could contribute to the lateral 
growth of the cavity during underground coal gasification UCG) 
are identified and assessed. In addition, a cavity model based upon 
the conclusions from the assessment is presented. The processes 
that control the lateral growth of the cavity during UCG are not 
well understood. In fact, there are a number of competing theories 
which describe methods for lateral cavity growth. From these theo- 
ries, the following cavity growth mechanisms are identified: com- 
bustion, structural failure of the virgin coal, structural failure of the 
dried coal on the side wall, thermally driven gasification and abra- 
sion of the side wall by the settling of the rubble pile. The assess- 
ment is based upon laboratory and field test experience, as well as, 
on the theoretical analysis of each mechanism. It is concluded that 
thermally driven gasification is the major factor affecting lateral 
cavity growth. That is, the hot gases produced by the combustion 
of coal in the rubble pile drive the gasification of the coal on the 
side wall. A two-dimensional cavity growth model is proposed 
which is based upon the assumption that the cavity will grow sym- 
metrically about the injection well. The model will consider two- 
dimensional flow through the rubble pile with bouyancy effects as 
the result of the combustion of the coal in the rubble pile. The 
model will also consider the material and energy balances for the 
gas as it flows through the rubble pile and into the void space 
above it. In addition, the dynamics of the rubble pile are consid- 
ered. And the lateral growth of the cavity is modeled as the ther- 
mal driven gasification of the side walls for which the thermal 
energy is provided by convection. 13 references, 7 figures. 


21701 (DOE/METC—84-7, pp 9p, Section 3.3) Thermal 
stability of coal cavities. Mortazavi, H.R.; Emery, A.F.; 
Corlett, R.C.; McMurtry, P.A. (Univ. of Washington, Seat- 
tle). Dec 1983. NTIS, PC A24/MF A01. (CONF-830827—). 
Contract AS20-82LC10884. 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Temperature and thermal and moisture stress calculations are 
reported for different cavity shapes in which the walls are subject- 
ed to short time perturbations of surface thermal boundary condi- 
tions. The stress field found by adding these perturbation stresses to 
the overburden stresses are then used to estimate the probability of 
surface cracks penetrating into the cavity walls, leading to surface 
spalling and cavity growth. The paper discusses some preliminary 
results for tensile failure due to heat sources located on the cavity 
floor or in a central plume. Directions of future studies are also de- 
scribed. 14 references, 7 figures. 


21702 (DOE/METC—84-7, pp 11p, Section 3.5) Stress 
mediated responses associated with UCG cavity and subsid- 
ence prediction modeling. Advani, S.H. (Ohio State Univ., 
Columbus); Min, O.K.; Chen, S.M.; Lee, J.K.; Aboustit, 
B.L.; Lee, S.C. Dec 1983. NTIS, PC A24/MF AOI. 
(CONF-830827—). Contract AS20-82LC10886. 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Recent progress on a BOE sponsored program on thermo- 
mechanical and poro-mechanical investigations associated with 
UCC is reported. Various model formulations including moving 
boundary, thermo-elasto-plastic consolidation, and thermo-visco- 
elastic representations are discussed. Numerical results, employing 
these specialized finite element codes, are presented for selected 
field simulations. In addition, a predictive strategy based on experi- 
mentally determined overburden material property data is outlined 
for the design of UCC experiments from a structural vantage point. 
14 references, 13 figures. 


21703 (DOE/METC—84-7, pp 9p, Section 3.6) Deter- 
mination of underground coal gasification burn temperatures 
using thermal metamorphism of coal macerals as a geothermo- 
meter. Youngberg, A.D. (Laramie Projects Office, Wyo- 
ming); Rich, F.J. Dec 1983. NTIS, PC A24/MF AOl. 
(CONF-830827—). 
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From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Samples of coal were obtained from the Hanna No. 1 coal at 
DOE's Hanna underground site. Each sample was heated in a 
helium atmosphere for one hour, with alteration temperatures be- 
ginning at about 23 degrees Centigrade, and increasing at 50 degree 
increments between 50 degree and 600 degrees Centigrade. The 
process is believed to have duplicated conditions at certain loca- 
tions within an underground coal gasification reactor. A method 
determining gasification reaction temperatures by relating visible 
changes in coal macerals with known temperatures of alteration 
was developed. Macerals were identified using white and blue-ultra 
violet incident light. A semi-mobile flourescing maceral, exudatin- 
ite, was found to be unusually abundant in all samples and dis- 
played a steadily decreasing abundance as heating progressed. Sig- 
nificant changes began between 250 to 300 degrees Centrigrade 
when reaction vesicles developed due to exudatinite and exinite de- 
struction. Above that temperature, increased cracking and vesicu- 
larization of the coal matrix was accompanied by extinction of fluo- 
rescence at 400 degrees Centigrade. The devolatization of exudatin- 
ite and other Liptinites is among the earliest of conversion reac- 
tions. Vitrinite reflectivity increased as temperatures increased. Lip- 
tinites are the most useful geothermometer below 400 degrees Cen- 
tigrade, and vitrinite reflectivity is the best geothermometer above 
400 degrees Centigrade. 4 references, 4 figures, 2 tables. 


21704 (DOE/METC—84-7, pp 9p, Section 3.8) Cavity 
produced by gasifying thin deep seams. Wilks, I.H.C. (Na- 
tional Coal Board, Mining Research and Development Es- 
tablishment, Burton-on-Trent, England). Dec 1983. NTIS, 
PC A24/MF A0O1. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Recent trials in the USA hae confirmed that UCG operating 
under the right thermochemical conditions can produce a medium 
CV gas. However if UCG is to be economic in deep coal in the 
UK then at least 50,000 tonnes of coal must be converted to cover 
the cost of constructing a pair of process wells to access deep 
seams. Because UK seams are relatively thin, both large well spac- 
ings and wide cavities will be required. This paper describes a 
mathematical model which predicts the size and shape of the cavity 
formed between a pair of process wells as a function of seam thick- 
ness and depth. The model assumes that the cavity grows radially 
about the input well during the initial gasification and that the 
cavity soon fills with collapsed roof strata. Lithostatic pressure 
packs the collapsed strata tightly everywhere except in a narrow 
region at the edge, where the relatively high permeability encour- 
ages gas to flow along the coal face to the product well rather than 
the shorter path through the tightly packed strata. The subsequent 
growth of the cavity is determined using D’Arcy’s law to calculate 
the pattern of gas flow and the proportion of input gas meeting 
each part of the coal face. Results indicate that large cavities could 
be burned out and that over 100,000 tonnes of coal could be con- 
verted from a pair of wells 200 metres apart in a 2 metre seam at a 
depth of 1000 metres. 3 references, 7 figures, 3 tables. 


21705 (DOE/METC—84-7, pp 8p, Section 3.9) Model- 
ing UCG with steam and oxygen injection in Pricetown-type 
coal fields. Avery, J.F. (West Virginia Univ., Morgantown); 
Logston, D.L. Dec 1983. NTIS, PC A24/MF A01. (CONF- 
830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

The side wall burn model of underground coal gasification 
(UCG) in Eastern, swelling coals that was developed at West Vir- 
ginia University (WVU), has been extended to include steam and 
oxygen injection during forward gasification. This model is based 
on the Pricetown I geometry in which the injection well is separat- 
ed from the first production well by 60 feet for the second produc- 
tion well by 105 feet. The same char region that existed before for- 
ward gasification began at Pricetown I is assumed to exist initially 
in the present study. With this new model, cavity growth as well as 
bulk gas temperatures and cavity wall temperatures can be deter- 
mined for various amounts of steam and oxygen injection. Different 
total injected flow rates with mass fractions of steam varying be- 
tween 0 and 40% have been investigated. Cavity shapes at burnth- 
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rough or after 12 days and bulk gas and cavity wall temperatures 
are presented for various amounts of oxygen and/or steam injec- 
tion. 9 references, 12 figures. 


21706 (DOE/METC—84-7, pp 6p, Section 3.11) Com- 
prehensive numerical model of forward combustion along a 
channel. McMurtry, P.A.; Corlett, R.C.; Emery, A.F.; Mor- 
tazavi, H.R. (Univ. of Washington, Seattle). Dec 1983. 
NTIS, PC A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Conservation equations of mass, energy and major species 
are solved by finite difference techniques to describe forward com- 
bustion in a circular channel. This model is designed as a numerical 
experiment to facilitate derivation and quantitative adjustment of 
relatively simple, phenomenological models intended as components 
of system models of rubble burnout and cavity evolution. Input 
variables include inlet mass flow, oxygen and water/steam mass 
fractions, and coal moisture, volatile matter, ash and transport 
properties. The primary outputs are channel enlargement, tempera- 
ture distributions in solid and gas domains, and major species con- 
centrations along the channel. The channel flow is treated as quasi- 
one-dimensional. Mass and energy transfer between the gas and the 
solid surface is described by appropriate engineering theory and 
correlations. In the coal, temperature-dependent drying and devola- 
tilization are calculated, with corresponding heat sink effects ac- 
counted for. The volatile matter is treated as a pseudo- species of 
unique heating value. At the coal-gas interface, carbon reactions 
with steam and oxygen are included. Provision is made for mass 
transfer resistance due to ash buildup. Example results are present- 
ed for a baseline case of a bored channel in virgin coal, emphasing 
the small-time (up to 5 hr), incipient cavity phase. These results 
suggest that transient heat conduction exerts only minor influence 
on channel growth and channel flow temperature. However, an ash 
layer of even modest thickness dramatically distorts both of these 
performance characteristics. 16 references, 6 figures. 


21707 (DOE/METC—84-7, pp 15p, Section 3.12) Com- 
bustion tube studies on the influence of water influx on steam 
oxygen gasification of lignite. Min, W.; Edgar, T.F. (Univ. 
of Texas, Austin). Dec 1983. NTIS, PC A24/MF AOl. 
(CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Experimental studies to characterize the influence of water 
influx on steam-oxygen gasification of lignite have been performed 
using a fixed-bed reactor. Water was directly injected from the up- 
stream side of combustion front and the time span of water injec- 
tion ranged between 15 minutes and 270 minutes. The variations of 
product gas composition, heating value, and temperature are dis- 
cussed. The response of the gasification system to water influx is 
categorized by three distinct types of transient behavior, depending 
on the intensity of the disturbance by water influx. 13 references, 16 
figures, 6 tables. 


21708 (DOE/METC—84-7, pp 6p, Section 3.13) Analy- 
sis of coal pyrolysis and drying history for various coal ge- 
ometries. Kang, S.W.; Ott, L. (Lawrence Livermore Nation- 
—_ . Dec 1983. NTIS, PC A24/MF A001. (CONF- 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

A simplified analysis o' time-dependent coal pyrolysis and 
drying phenomena was developed for various coal geometries such 
as spheres and semi-infinite coal slabs. The conservation equations 
were solved numerically by adapting general purpose computer so- 
lution packages. The results demonstrate sizable effects of surface 
temperature and physical dimensions on the heat transfer, pyrolysis 
and drying histories. 9 references, 5 figures. 


21709 (DOE/METC—84-7, pp 9p, Section 3.15) Mobil- 
ity of fluid/solid phases of bituminous coal substances at high 
PT-conditions. Schloemer, H.J.; Dernbecher, B.; Palz, K. 
(Universitaet des Saarlandes, Saarbruecken, Germany). Dec 
1983. NTIS, PC A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 
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Underground coal gasification (UCG) of compact bitumi- 
nous coal is accompanied by a mobility of tar, plastic mass and 
even by inert rocks. The plastic behavior was examined at in-situ- 
conditions of static and dynamic pressures of Nz, COs and air at 
temperatures up to the resolidification point. The results show a 
very different behavior dependent on the conditions used but spe- 
cially different to the behavior of standard tested pulverized 
pressed coal samples. Due to the plastic mobility of bituminous coal 
in front of the gasification zone a barrier is caused for the perme- 
ability of gas. The same is to be said for dead bands, which in a 
mixture of air with steam above 800°C are recrystallizing far from 
the place of origin. Accumulated in dependence of time of UCG 
the newly built crystals will be a barrier for the gasflow, too. 13 
figures, 1 table. 


21710 (DOE/METC—84-7, pp 8p, Section 3.17) Gas 
quality improvements through high amplitude pressure oscilla- 
tion. Gunterman, K. (Technischen Hochschule, Aachen, 
Germany); Kurth, M.; Gudenau, H.W.; Gunn, R.D. Dec 
1983. NTIS, PC A24/MF AOl. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Coal gasification with high amplitude pressure oscillation is a 
promising method enhancing gas quality in deep, relatively imper- 
meable coal beds. A simplified theory shows qualitatively low pres- 
sure swinging improves gas quality. Compared with constant pres- 
sure gasification, experimental data show at 200 to 300% increase in 
gas heating value and a large increase in thermal efficiency for the 
variable pressure experiments. 4 references, 3 figures, 1 table. 


21711 (DOE/METC—84-7, pp 10p, Section 3.18) Proc- 
ess model for the initial stages of electrolinking. Krantz, 
W.B. (Univ. of Colorado, Boulder); Tidball, R.K.; Dau- 
tresme, B.; Gunn, R.D. Dec 1983. NTIS, PC A24/MF AO1. 
(CONF-830827—). Contract AS20-80LC10442. 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Electrolinking is a promising means for enhancing coal per- 
meability along one or more narrow linkage channels prior to un- 
derground gasification. This linking technique may be particularly 
advantageous for UCG at great depths where other linking meth- 
ods may be ineffective or uneconomic. A mathematical model is de- 
veloped for the initial stages of electrolinking during which the 
number and size of the electrolink channels are determined. The 
propensity for electrolinking to channel is shown to arise from the 
inherent instability of the radially expanding carbonization front. 
Limited laboratory and field test studies are shown to support the 
model predictions. A method for improving the reliability of elec- 
trolinking and the subsequent resource recovery during gasification 
is suggested based on the model predictions. 10 references, 3 fig- 
ures, 2 tables. 


21712 (DOE/METC—84-7, pp 12p, Section 3.19) Cor- 
relation of laboratory-scale coal gasification data with the 
Rawlins underground coal gasification-steeply dipping bed 
tests. Ahner, P.F.; Goldberg, P.M. (Gulf Research & Devel- 
opment Co., Pittsburgh, PA). Dec 1983. NTIS, PC A24/ 
MF AO1. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

A laboratory-scale coal gasification reactor has been built 
and operated to study the effects of process variables (steam/ 
oxygen in ratio, oxygen flux, and pressure) on the yield and compo- 
sition of the product gas. Results from this study have been com- 
pared to data collected during the Gulf-DOE program for UCG- 
SDB at Rawlins. Many of the trends observed at Rawlins, Test 2, 
ie., enhanced methane production at high pressure, and enhanced 
production at high steam-oxygen ratios have been reproduced in 
the lab-scale experiments. These studies also contributed to the de- 
velopment of a conceptual UCG reactor which treats the overall 
reactor as a series of composite reactors each with a different size, 
a different temperature and different reactants. These reactors are 
discussed in terms of thermodynamic, kinetic, and catalytic consid- 
erations. 22 references, 14 figures, 1 table. 
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21713 (DOE/METC—84-7, pp 9p, Section 3.20) Gasify- 
ing Dutch coals. Boswinkel, H.H. (Stichting Energieonder- 
zoek Centrum Nederland, Petten, The Netherlands). Dec 
1983. NTIS, PC A24/MF A0O1. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

From the ongoing study on the feasibility of UCG in the 
Netherlands it can be concluded that: Directionally drilled holes 
are a necessity in crowded countries, in addition, they give an out- 
look on attractive economics by the exploitation of thin deep lying 
seams. The disclosure costs per ton of coal probably can be kept 
low. The long hot char zone may improve significantly the gas 
quality. Commercial gasification of thin seams is totally dominated 
by the sweep efficiency; the gasification of coal around the initial 
linkage path is of no economic value. Conductive heat losses in thin 
seams can be kept sufficiently low at generating powers above 10 
MW per couple of boreholes. Increasing the power above 10 MW 
brings down the necessary lifetime of a doublet to acceptable 
values. Plugging of the initial flow paths by condensing tars needs 
not to be expected at those powers. This is also true for startup 
problems due to delayed steam and tar ejection. In the paper tech- 
nological uncertainties have been revealed also. These must be in- 
vestigated in future development work. Considering the develop- 
ment costs of deep-lying, thin seam, bituminous coal international 
co-operation seems fruitful. 16 references, 6 figures, 3 tables. 


21714 (DOE/METC—84-7, pp 14p, Section 3.21) Com- 
parative economics of substitute natural gas production by un- 
derground coal gasification and surface gasification of western 
coal. Gash, B.W. (Amoco Production Co., Tulsa, OK); 
Siegel, M.M.; Nienaber, J.H.; Hill, V.L.; Rosenberg, J.I. 
Dec 1983. NTIS, PC A24/MF AOl1. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

The economics of medium Btu gas production from a deep, 
thick subbituminous coal using underground coal gasification 
(UCG) technology and conversion of the medium Btu gas into sub- 
stitute natural gas (SNG) using conventional aboveground technol- 
ogy were investigated. The levelized constant dollar (LCD) price 
to produce approximately 255 MMSCFD of SNG via UCG was 
determined to be $4.74/MMBtu (fourth quarter 1982 dollars). When 
a process development allowance is included to account for antici- 
pated real cost growth associated with developing technologies, the 
LCD price for SNG production via UCG is $5.19/MMBtu. The 
LCD price for SNG production via UCG is from 10 to 20% less 
than the LCD price for SNG via surface gasification. 9 references, 
4 figures, 6 tables. 


21715 (DOE/METC—84-7, pp 9p, Section 4.6) Simula- 
tion of groundwater flow regimes in a coal seam with UCG 
cavities using a finite element model. Contractor, D.N. 
(Univ. of Arizona, Tucson); Davidson, S.C. Dec 1983. 
NTIS, PC A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

A two-dimensional finite element groundwater flow model is 
used to study the flow into and out of large cavities created by un- 
derground coal gasification (UCG) burns in a coal seam. The model 
uses linear triangles to discretize the coal seam in plan and can 
handle unsteady flows, anisotropic media and the time-dependent 
boundary conditions imposed by the cavities. After a cavity is cre- 
ated the groundwater begins to flow into the cavity and raises the 
water level in it, until it fills up. During this phase, the boundary 
condition imposed is one of constant head at the boundary nodes of 
cavity. When the cavity is filled, groundwater flows through the 
cavity into the coal seam, with the conductivity in the cavity much 
larger than that in the seam. Either before or after the filling of the 
cavity, new cavities may be created by UCG burns in adjacent lo- 
cations of the seam. The program is designed to handle any number 
of successive burns that may occur. The model has been applied to 
the UCG burns at the Hanna site in Wyoming. Maps of constant 
piezometric head in the coal seam simulated by the model at differ- 
ent times have been prepared and compared with similar maps of 
measured piezometric head. 9 references, 9 figures. 
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21716 al pp 8p, Section 5.2) Eco- 
nomic factors in processing high-methane content UCG-de- 
rived gas. Moll, A.J.; Oliver, E.D.; Simbeck, D.R. (Synthet- 
ic Fuels Associates, "Inc., Mountain View, CA). Dec 1983. 
NTIS, PC A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
ae IL, USA (7 Aug 1983). 

e contents in fuel gas derived from underground coal 
gasification (UCG) as high as 25% have been reported in some 
field tests. High methane content appears to be a mixed blessing. 
On the positive side it indicates low oxygen consumption and de- 
creased volume of gas to be processed per unit of fuel value. How- 
ever, projected demands are stronger for liquids fuels and chemi- 
cals than for pipeline gas. Methane acts as a diluent in the carbon 
monoxide-hydrogen synthesis gas for purposes of reacting the mix- 
ture to make liquid products. There are numerous options for proc- 
essing high methane content synthesis gas streams depending on the 
product or products made. Three general product categories of 
product options are covered in this paper: production of methane 
(SNG) alone, co-production of SNG and a synthesis gas product 
such as methanol, and production of methanol alone. Process 
choices to be made in all categories include sulfur-tolerant or 
sulfur-free shift conversion, acid gas removal method, and sulfur re- 
covery method. The all-SNG category also requires selection of a 
methanation heat removal method. The co-production category re- 
quires choice of cryogenic methane recovery or methanation of 
synthesis reactor purge gas. Forcing all-methanol production re- 
quires a decision on the process chosen for methane destruction, 
what stream to apply methane destruction, and whether to concen- 
trate the methane by cryogenic separation. The various process op- 
tions are reviewed and the economic factors affecting the decision 
among options are discussed. The advantages and disadvantages of 
the process options are examined. The implications of the process 
choice to the viability of UCG are reviewed. 3 figures, 1 table. 


21717 (DOE/METC—84-7, pp 12p, Section 5.3) UCG 
with liquid water and air of the deep thin coal layers in the 
Netherlands, Bruining, J. (Delft Univ. of Tech., Nether- 
lands); van Beurden, B.C.A.M.; Dietz, D.N.; Heynen, 
W.H.P.M.; Maljaars, A.P.E. Dec 1983. NTIS, PC A24/MF 
A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Coal in the Netherlands occurs in thin layers (~ 1 m) and at 
great depths (~ 1500 m). As a result in situ gasification may suffer 
great heat losses. If steam would be injected as gasification agent, 
most of this steam would condense before it has reached the 
bottom of the well. Therefore we focus our attention on the injec- 
tion of liquid water in addition to air as gasification agent. With an 
experimental set up built to perform gasification experiments, it is 
shown that part of the heat that is released to the adjacent rocks by 
the hot product gas returns to the pay zone to generate steam from 
the cold injection water. 14 references, 7 figures, 2 tables. 


21718 (DOE/METC—84-15) Contamination of optical 
windows by a dust-laden stream. Anderson, R.J.; Lutz, S.A. 
(USDOE Morgantown Energy Technology Center, WV). 
Mar 1984. 19p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
Order Number DE84009292. 
Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
ie present work represented a laboratory study to assess 
optical access ports (OAP) effectiveness of three different designs. 
The flow conditions were controlled and OAP geometries were 
simple. These experiments are important for understanding the 
basic mechanics of OAP operation. For applications to coal conver- 
sion process streams, the design features become increasingly com- 
plex and the OAP must be operational at a specific location. Labo- 
ratory experiments addressed the rate of contamination of three 
OAP designs (one recessed window and two minimal-offset 
window designs). The rate of window contamination as measured 
by the relative light intensity decreased as the purge flow was in- 
creased for the recessed window design. For purge flows represent- 
ing about 20 percent of the stream flow, no contamination of the 
windows was observed with this design. The minimal-offset, single- 
jet OAP did not effectively diminish window contamination. The 
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window contamination increased as the purge flow rate was in- 
creased from zero purge. Of the three designs tested, the recessed 
window, porous metal insert design appears to be best suited for 
long-term applications (greater than 30 hours exposure time). The 
particulate deposition was uniform over the window surface for this 
design. The minimal-offset, single-jet OAP was effective for clean- 
ing a small localized area for both the cocurrent and countercurrent 
jet configuration. However, a majority of laser-based diagnostic in- 
struments relies on the collection of scattered light and the small 
clean area may be insufficient for instrument operation. The re- 
cessed window, porous metal insert design would be better suited 
for this type of instrument. 11 references, 8 figures, 1 table. 


21719 (DOE/OR/03054—45) Confirmation test for gas/ 
slurry flow in SRC-I coal liquefaction process. Internal R & 
D final report. Moujaes, S.F. (International Coal Refining 
Co., Allentown, PA (USA)). Sep 1983. Contract AC05- 
78OR03054. 47p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
Order Number DE84010745. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The overall objective of program 12.11.1 was to provide 
data needed to confirm the design of the transport system, slurry 
heat exchangers, and slurry feed manifolds for the SRC-I Demon- 
stration Plant. Because of lack of funds, the program was terminat- 
ed before most of the work was completed. Two studies related to 
distribution of two-phase flow in the heat exchanger tubes were fin- 
ished. A special system was designed to measure slurry concentra- 
tion and flow rate in different tubes. Results showed that withdraw- 
ing slurry samples from the sides of the tubes gives a reasonably 
accurate measure of the concentration. Flow rate was measured in- 
directly with a photodiode/digital counter arrangement that meas- 
ured velocity of a gas slug injected in the tube. A simple linear cor- 
relation was found to exist between the average slurry velocity and 
the gas-slug velocity. 1 reference, 25 figures. 

21720 (DOE/OR/03054—79) 


Wilsonville wastewater 


sampling program. Final report. (International Coal Refining 


Co., Allentown, PA (USA)). Oct 1983. Contract AC05- 
78OR03054. 140p. NTIS, PC A07/MF AOl1; 1; GPO Dep. 
Order Number DE84008815. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

As part of its contrast to design, build and operate the SRC- 
1 Demonstration Plant in cooperation with the US Department of 
Energy (DOE), International Coal Refining Company (ICRC) was 
required to collect and evaluate data related to wastewater streams 
and wastewater treatment procedures at the SRC-1 Pilot Plant fa- 
cility. The pilot plant is located at Wilsonville, Alabama and is op- 
erated by Catalytic, Inc. under the direction of Southern Company 
Services. The plant is funded in part by the Electric Power Re- 
search Institute and the DOE. ICRC contracted with Catalytic, 
Inc. to conduct wastewater sampling. Tasks 1 through 5 included 
sampling and analysis of various wastewater sources and points of 
different steps in the biological treatment facility at the plant. The 
sampling program ran from May 1 to July 31, 1982. Also included 
in the sampling program was the generation and analysis of leach- 
ate from SRC product using standard laboratory leaching proce- 
dures. For Task 6, available plant wastewater data covering the 
period from February 1978 to December 1981 was analyzed to gain 
information that might be useful for a demonstration plant design 
basis. This report contains a tabulation of the analytical data, a sum- 
mary tabulation of the historical operating data that was evaluated 
and comments concerning the data. The procedures used during the 
sampling program are also documented. 


21721 (DOE/OR/03054—84) Well installation and 
boring report for the proposed SRC-1 facility at Newman, 
Kentucky. (Dames and Moore, Los Angeles, CA (USA)). 
Jan 1984. Contract AC05-780R03054. 68p. NTIS, PC A04/ 
MF A0O1; GPO Dep. Order Number DE84010111. 

Dames and Moore conducted a geohydrologic investigation 
at the proposed Solvent-Refined Coal (SRC-I) Demonstration Plant 
Site. Task 1 involved drilling 14 borings to aid in further determin- 
ing the location and extent of a clay body known to lie along the 
floodplain at the southern edge of the site. Task 2 included installa- 
tion of 13 stainless steel groundwater observation wells throughout 
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the site in order to expand the groundwater flow information pro- 
vided by 10 existing wells. 


21722 (DOE/OR/03054—93) SRC-I naphtha hydrotreat- 
ing study pilot plant and oxygen analytical studies. Final 
technical report. Ulowetz, M.A. (UOP, Inc., Des Plaines, IL 
(USA). Process Div.). Jan 1984. Contract ACO05- 
78OR03054. 45p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
Order Number DE84010812. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The first part of this study covered second-stage pilot plant 
hydrotreating using a UOP nickel-molybdenum (-moly) catalyst and 
first-stage product from earlier pilot plant work as feedstock. Re- 
sults from this study indicate that the nickel-moly catalyst is less 
active than the cobalt-moly catalyst used during original studies 
over the lower end of the temperature range tested [250 to 280°C 
average bed temperature (ABT)], but should produce satisfactory 
product contaminant levels at the temperature range of commercial 
interest (335 to 345°C ABT). The second part of the study covered 
oxygen analysis comprising two separate programs. The first was 
aimed at determining the effect of various molecular sieve drying 
techniques on SRC-I hydrotreated naphtha. This resulted in the 
recommendation that 3A molecular sieves be left in contact with 
the naphtha before analysis to assure that the sample remains rela- 
tively dry (approx. 20 wt-ppM water), and therefore minimize 
water interference during analysis. The second program was con- 
ducted to determine if different oxygen concentrations in the range 
of 10 to 100 wt-ppM. The results showed that scatter in the analyti- 
cal data was too large to permit conclusions relative to the type of 
oxygen compound. Further combustion/GC analytical method de- 
velopment is recommended. In general, the results from the oxygen 
analytical study are very beneficial to the ongoing effort to develop 
an accurate method for total oxygen analysis in the 10 to 100 wt- 
ppM range. 3 figures, 12 tables. 


21723 (DOE/PC/30026—T5) Study of ebullated bed 
fluid dynamics, Final progress report, September 1980-July 
1983. Schaefer, R.J.; Rundell, D.N.; Shou, J.K. (Amoco Oil 
Co., Naperville, IL (USA). Research and Development 
Dept.). Jul 1983. Contract AC22-80PC30026. 352p. NTIS, 
PC A16/MF AOl; 1; GPO Dep. Order Number 
DE84010230. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The fluid dynamics occurring in HRI's H-coal process de- 
velopment unit coal liquefaction reactor during Run PDU-10 were 
measured and compared with Amoco Oil cold-flow fluidization re- 
sults. It was found that catalyst bed expansions and gas holdups are 
higher in the PDU than those observed in the cold-flow tests for 
slurries having the same nominal viscosity. Comparison of PDU re- 
sults with cold-flow results shows that the bulk of the operating re- 
actor gas flow lies in the ideal bubbly regime. It also appears that 
the gas bubbles in these PDU tests are rising quite slowly. Only 
two of the operating points in our test program on the PDU were 
found to lie in the churn turbulent regime. Existence of churn tur- 
bulent behavior during these two experiments is consistent with 
trends observed in earlier cold-flow experiments. Two- and three- 
phase fluidization experiments were carried out in Amoco’s cold- 
flow fluid dynamics unit. The data base now includes fluidization 
results for coal char/kerosene slurry concentrations of 4.0, 9.8, and 
20.7 vol% in addition to the 15.5 and 17.8 vol% data from our ear- 
lier work. Both HDS-2A and Amocat-1A catalysts were used in 
the tests. Bed expansion is primarily a function of slurry velocity, 
with gas velocity having only a weak effect. Bed contractions have 
been observed in some cases at sufficiently high gas velocity. Gas 
and liquid holdups were found to be uniform across the cross-sec- 
tion of the Amoco cold-flow fluid dynamics pilot plant. A viscome- 
ter was adapted for measurement of the viscosity of coal slurries at 
high temperature and pressure. Based on experiments carried out in 
the Amoco cold-flow unit, a significant degree of backmixing was 
found to occur in the H-Coal system. 70 references, 93 figures, 32 
tables. 
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21724 (DOE/PC/30302—8) Synthetic fuel aromaticity 
and staged combustion. Longanbach, J.R.; Chan, L.K.; 
Levy, A. (Battelle Columbus Labs., OH (USA)). 15 Nov 
1982. Contract AC22-80PC30302. 119p. NTIS, PC A06/MF 
A01; 1; GPO Dep. Order Number DE84007766. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Samples of middle and heavy SRC-II distillates were dis- 
tilled into 50 C boiling point range fractions. These were character- 
ized by measurements of their molecular weight, elemental analysis 
and basic nitrogen content and calculation of average molecular 
structures. The structures typically consisted of 1 to 3 aromatic 
rings fused to alicyclic rings with short, 1 to 3 carbon aliphatic side 
chains. The lower boiling fractions contained significant amounts (1 
atom/molecule) of oxygen while the heavier fractions contained so 
few heteroatoms that they were essentially hydrocarbons. Labora- 
tory scale oxidative-pyrolysis experiments were carried out at py- 
rolysis temperatures of 500 to 1100 C and oxygen concentrations 
from 0 to 100 percent of stoichiometry. Analysis of liquid products, 
collected in condensers cooled with liquid nitrogen showed that ar- 
omatization is a major reaction in the absence of oxygen. The 
oxygen-containing materials (phenolics) seem to be more resistant 
to thermal pyrolysis than unsubstituted aromatics. Nitrogen con- 
verts from basic to nonbasic forms at about 500 C. The nonbasic 
nitrogen is more stable and survives up to 700 C after which it is 
slowly removed. A recently constructed 50,000 Btu/hr staged com- 
bustor was used to study the chemistry of the nitrogen and aromat- 
ics. SRC II combustion was studied under fuel-rich, first-stage con- 
ditions at air/fuel ratios from 0.6 to 1.0 times stoichiometric. The 
chemistry of the fuel during combustion calls for further investiga- 
tion in order to examine the mechanism by which HCN is evolved 
as a common intermediate for the formation of the nitrogen-con- 
taining gaseous combustion products. 25 references, 45 figures, 25 
tables. 


21725 (DOE/PC/40009—T6) Advanced coal liquefaction 
catalyst development. Quarterly progress report No. 7, April 
1-June 30, 1983. Mahoney, J.A.; Schwartz, M.M.; Wittrig, 
T.S. (Amoco Oil Co., Naperville, IL (USA). Research and 
Development Dept.). Oct 1983. Contract AC22-81PC40009. 
109p. NTIS, PC A06/MF A0Ol1; 1; GPO Dep. Order 
Number DE84006834. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The objective of this program is to identify advanced coal 
liquefaction catalyst and operating conditions for use in optimized, 
two-stage direct coal liquefaction process applications and to ex- 
perimentally test catalysts in a two-stage reaction system for sup- 
porting the improvement of this process. A development plan con- 
sisting of eight project tasks has been formulated and is summarized 
as follows: Task 1 - project work plan; Task 2 - literature survey; 
Task 3 - feed materials specification; Task 4 - continuous aging unit 
modification; Task 5 - thermal reaction process variable study; Task 
6 - two-stage optimization; Task 7 - project coordination; and Task 
8 - ebullated bed testing. Under Task 1, a Project Work Plan will 
be prepared which will present in detail all activities which will be 
performed during the three-year program. Under Task 2, Literature 
Study, a state-of-the-art review on direct coal liquefaction catalysts 
and catalytic processes will be completed. In Task 3, Feed Material 
Specification, slurry oil will be hydrogenated and characterized. In 
Task 4, Continuing Aging Unit Modification, the existing experi- 
mental facilities will be modified for two-stage processing with a 
preheater. Task 5, Thermal Reaction Process Variable Study, is 
geared to determining the thermal liquefaction behavior of the two 
coals selected for study. Task 6, Two-Stage Optimization, second 
stage reaction temperatures, space velocities, and catalyst composi- 
tions will be optimized. Task 7, Project Coordination, will provide 
technical support to other DOE contractors working in the two- 
stage coal liquefaction and analytical testing areas. In Task 8, Ebul- 
lated Bed Testing, two 15-day bench-scale runs will be run by sub- 
contractors. This report outlines and summarizes progress in Tasks 
3, 5, and 7 during the last quarter. 72 figures, 11 tables. 
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21726 (DOE/PC/40273—4) Effect of rapid heating on 
coal nitrogen and sulfur release. Final report. Gat, N.; 
Cohen, L.M.; Denison, M.R.; Witte, A.B. (TRW, Inc., Re- 
dondo Beach, CA (USA). Applied Technology Div.). Feb 
1983. Contract AC22-81PC40273. 133p. NTIS, PC A07/MF 
A01. Order Number DE83009552. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A high energy laser was used for the rapid heating (up to 
10° K/sec) of an entrained stream of pulverized coal particles in 
dilute phase with an inert gas. Residence time of the particles 
varied between 3 to 30 milliseconds, and particle temperature histo- 
ry was measured with a specially designed, scanning three color 
pyrometer. Mass loss of the various species during pyrolysis and 
devolatilization was determined by a seeded-tracer technique, utiliz- 
ing a non-volatile additive (fine tungsten carbide powder). A two 
step, first order, global pyrolysis kinetics model describes the re- 
lease of the total volatiles, the fuel bound nitrogen and the total 
sulfur. The experimental temperature history data along with the 
corresponding mass loss were used in a numerical least-squares al- 
gorithm to determine the Arrhenius type rate constants for two dif- 
ferent coals. 


21727 (DOE/PC/40812—T8) New catalysts for coal 
liquid upgrading. Quarterly report, June 1-August 31, 1983. 
Boucher, L.J. (Western Kentucky Univ., Bowling Green 
(USA). Dept. of Chemistry). 1983. Contract FG22- 
81PC40812. 17p. NTIS, PC A02/MF A0O1. Order Number 
DE84000064. 

The objective of this project is to develop thermally stable, 
poison-tolerant catalysts that will be effective under moderate con- 
ditions in the hydrogenation or hydrodenitrogenation of nitrogen- 
containing heterocycles typical of coal liquids. The hydrogenation 
of model compounds, model compound mixtures and coal liquids 
will be carried out using the new class of catalysts, metallophthalo- 
cyanines. The catalysts [M(PC)] to be used are supported on silica, 
alumina, silica-alumina and titania; where M = V, Cr, Mn, Fe, Co, 
Ni, Cu, Zn, Ag, Mg, Pb, Sn, Si, Mo, Ru, Pt. The reduced forms, 
M/sub n/![M(PC)] where M! = Na or Li and n = | to 5, are to 
be prepared and their catalytic activity evaluated. The initial 
screening of the catalysts will be done using quinoline as a substrate 
at 200 to 400°C and pressure of 500 to 3000 psi Hz. The most effec- 
tive catalysts will then be selected and used in hydrogenation of 
other model compounds like pyridine, pyrrole, indole, carbazole, 
isoquinoline, quinaldine, and acridine, in the hydrogenation of 
model compound mixtures and then coal liquids. The model com- 
pound mixture to be used consists of phenanthrene, dibenzothio- 
phene, dibutylsulfide, quinoline, dibenzofuran and p-cresol. Coal 
liquids from the H-Coal process will be subjected to hydrotreating. 
Work completed in this quarter and discussed includes: (1) kinetics 
of hydrogenation of heterocyclic substrates; (2) activity of the 4, 4’, 
4”, 4”’ tetramethylphthalocyanine cobalt (II) catalyst; and (3) cata- 
lyst degradation. 1 figure, 10 tables. 


21728 (DOE/PC/50035—T1) Centrifugal slurry pump 
wear and hydraulic studies. Phase II report. Experimental 
studies. Mistry, D.; Cooper, P.; Biswas, C.; Sloteman, D.; 
Onuschak, A. (Ingersoll-Rand Research, Inc., Princeton, NJ 
(USA)). Jan 1983. Contract AC22-82PC50035. 259p. NTIS, 
PC Al12/MF AO0Ol; 1; GPO Dep. Order Number 
DE84008799. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes the work performed by Ingersoll-Rand 
Research, Inc., under Phase II, Experimental Studies for the con- 
tract entitled, Centrifugal Slurry Pump Wear and Hydraulic Stud- 
ies. This work was carried out for the US Department of Energy 
under Contract No. DE-AC-82PC50035. The basic development 
approach pursued this phase is presented, followed by a discussion 
on wear relationships. The analysis, which resulted in the develop- 
ment of a mathematical wear model relating pump life to some of 
the key design and operating parameters, is presented. The results, 
observations, and conclusions of the experimental investigation on 
small scale pumps that led to the selected design features for the 
prototype pump are discussed. The material investigation was per- 
formed at IRRI, ORNL and Battelle. The rationale for selecting 
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the materials for testing, the test methods and apparatus used, and 
the results obtained are presented followed by a discussion on mate- 
rials for a prototype pump. In addition, the prototype pump test fa- 
cility description, as well as the related design and equipment de- 
tails, are presented. 20 references, 53 figures, 13 tables. 


21729 (DOE/PC/50783—T2) Heavy recycle solvent 
studies in two-stage coal liquefaction. Final technical report, 
September 1, 1982-December 30, 1983. Longanbach, J.R. 
(Battelle Columbus Labs., OH (USA)). 10 Jan 1984. Con- 
tract FG22-82PC50783. 105p. NTIS, PC A06/MF AOl; 
GPO Dep. Order Number DE84004412. 

The objective of this program has been to study the chemis- 
try of the components with high boiling points in a direct coal liq- 
uefaction recycle solvent and to identify those components which 
lead to higher overall yields and improved product stability in the 
initial coal dissolution step of direct coal liquefaction processes. 
The major conclusions are: -454 C recycle solvent is primarily aro- 
matic hydrocarbons (73%) and contains almost no asphaltenes; 
+454 C recycle solvent is primarily asphaltenes and aromatic hy- 
drocarbons; recycle solvent also contains aliphatic hydrocarbons, 
N-containing aromatics and O-containing aromatics; heteroatoms in 
coal derived materials seem to be grouped by type, i.e. acidic O 
and basic N and sulfur occur together; under helium a small net 
amount of hydrogen and more CO and CO: are produced than 
under hydrogen; under hydrogen the amounts of H2S and hydro- 
carbon gases are increased and a small amount of hydrogen gas is 
usually consumed; overall coal conversions to THF solubles are im- 
proved by adding more -454 C solvent but decreased by adding 
+454 C solvent; for added fractions of -454 C solvent the pecent 
conversion to THF solubles increases in the order aromatic hydro- 
carbons (+7.2) > aliphatic hydrocarbons (+0.8) > no added sol- 
vent (0.0) > N-containing aromatics (-0.9) > O-containing aromat- 
ics (-22.1); percent conversion to THF solubles using -454 C solvent 
with +454 C solvent fractions added decrease in the order alipha- 
tics (+3.7) > aromatic hydrocarbons (+3.0) > no added solvent 
(0.0) > O-containing aromatics (-9.3) > N-containing aromatics (- 
13.3); of the +454 C solvent components, aromatic hydrocarbons 
and aliphatic hydrocarbons are beneficial but total only ~ 25% of 
the +454 C recycle solvent; and steric effects may be important in 
determining the effectiveness of the heavier solvent components as 
liquefaction solvents. 28 references, 25 figures, 31 tables. 


21730 (DOE/PC/51252—T3) Novel approaches concern- 
ing catalyst deactivation. Final report, July 1, 1982-December 
31, 1983. Tsotsis, T.T. (University of Southern California, 
Los Angeles (USA). Dept. of Chemical Engineering). Mar 
1984. Contract FG22-82PC51252. 30p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84007952. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A complete analysis is presented of a model originally sug- 
gested by Wei and Wei (J. Wei and R.G. Wei, Metal Deposition 
Profiles in Hydro-Demetallation, Chem. Eng. Comm., 13, 251, 
1982) to model the behavior of catalysts during hydro-demetallation 
of coal derived liquids. This model does not take into account the 
fact that as hydro-demetallation reaction precedes the deposited 
metals deactivate the catalyst and destroy its pore structure. It was 
felt however that a complete analysis of this model was needed 
since it is amenable to analytical solutions, describes the initial state 
of more complete deactivation models and qualitatively predicts all 
the different metal profiles one expects to find on spent (deactivat- 
ed) catalysts. The investigators have also presented here the set of 
equations describing a more complete and realistic hydro-demetalla- 
tion model. The analysis of this model, however has yet to be com- 
pleted and will be presented later as an addendum to this report. 7 
references, 7 figures, 2 tables. 


21731 (DOE/PC/60045—T1) Integration of advanced 
preparation with coal liquefaction. First quarterly technical 
progress report for October 1-December 31, 1983. Steedman, 
W.G.; Muralidhara, H.S.; Droege, J.W.; Longanbach, J.R.; 
Folsom, D.W.; Chauhan, S.P. (Battelle Columbus Labs., 
OH (USA)). 31 Jan 1984. Contract AC22-83PC60045. 40p. 
NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE84004383. 
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Three major coal samples, one Illinois No. 6 bituminous and 
two Wyodak subbituminous coals, have been obtained for this 
work. Samples of each have been wet ground in a ball mill and 
characterized in detail, including proximate and ultimate analyses, 
ash composition, chlorine content and sulfur forms. Maceral com- 
positions are also being determined. Samples of 650” F product and 
650* F recycle solvent prepared from Illinois No. 6 and Wyodak 
coals in the CE Lummus ITSL pilot plant have also been obtained. 
These have also been characterized in detail, including ultimate and 
proximate analyses, molecular weight by Vapor Phase Osmometry, 
hydrogen distribution by H'-NMR, solubility measurements and 
simulated boiling point curves by gas chromatography. The ele- 
mental analyses, hydrogen distributions and molecular weights have 
been used to derive average structures for each solvent sample. The 
net conversion of THF insolubles to THF solubles has been meas- 
ured for each coal under standard liquefaction conditions consisting 
of 2:1 solvent/coal, 5 minutes at 427°C under 1000 psig (room 
temp.) hydrogen using a microautoclave liquefaction apparatus and 
procedures developed in a previous program. The wet ground coals 
were dried to suitable moisture levels under nitrogen before lique- 
faction. Under these conditions conversions decrease in the order 
Illinois No. 6 > Wyodak lower seam > Wyodak upper seam. Gas 
yields parallel the heteroatom contents in the starting coals, i.e., 
Wyodak coals yield less HeS and more CO and CO than Illinois 
No. 6 coal. Hydrocarbon gas yields are similar for each coal but 
Wyodak coal gives a net yield of hydrogen while Illinois No. 6 
coal uses some hydrogen during liquefaction. 9 figures, 8 tables. 


21732 (DOE/PC/60781—T1) Novel catalytic methods 
for heteroatom removal in coal liquids upgrading. Quarterly 
report No. 2, December 1, 1983-March 1, 1984, Laine, R.M.; 
Hirschon, A.S.; Wilson, R.B. Jr. (SRI International, Menlo 
Park, CA (USA)). Mar 1984. Contract FG22-83PC60781. 
25p. NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84008547. 


Portions are illegible in microfiche products. 

The goal of this project is to optimize the conditions for the 
coal liquefaction stage of coal refinement. This work is divided into 
three tasks; this quarter we report the results of our work on the 
first two tasks. In Task 1 we concentrated on baseline studies de- 
signed to establish the role of hydrogen sulfide in the absence of 
catalyst. We also established some baseline conditions for a com- 
mercial (Harshaw) HDN catalyst based on (1) method of catalyst 
activation (with and without sulfiding), (2) quantity of catalyst 
added, and (3) quantities of coal liquid used in our reactor configu- 
ration. We found that without catalyst, H2S/He has no effect on the 
coal liquid under upgrading conditions. However, when H2S/He is 
used with catalyst, the nitrogen content in the coal liquid is signifi- 
cantly reduced when compared with runs with catalyst and He 
alone. In no case did we observe any sulfur incorporation. In a 
complementary study, partly funded by EPRI, we studied the inter- 
action of H2S with potential coal model compounds and with coal. 
From the work on coal models we found that H2S promotes hydro- 
gen transfer from tetralin to the models or to coal and aids in re- 
moving oxygen from the coal models. We also found that the addi- 
tion of H2S aids in the liquefaction of coal. We will submit the re- 
sults of our work to Fuel. Abstracts of the manuscripts (in prepara- 
tion) are attached (Appendix A). In Task 2 we began the synthesis 
of some organometallic molybdenum cluster complexes. We also in- 
vestigated the mechanism of the HDN process with the Harshaw 
catalyst and quinoline as a model. We reported our proposed mech- 
anism at the California Catalysis Society Conference of March 23, 
1984. The abstract of the talk is given in Appendix B. We will 
shortly submit a paper on our results to the Journal of Molecular 
Catalysis. 5 references, 2 figures, 3 tables. 


21733 (DOE/PC/60800—T1) Active sites in char gasifi- 
cation. First quarterly progress report, September 1983-De- 
cember 1983, Suuberg, E.M.; Calo, J.M.; Wojtowicz, M.; 
Lilly, W. (Brown Univ., Providence, RI (USA). Div. of En- 
gineering). 1983. Contract FG22-83PC60800. 29p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84008908. 

This report reviews the background and motivation for this 
work, and discusses some initial scoping studies on chars similar to 
the model compounds to be used in later phases of the work. Some 
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preliminary synthetic methodologies for model compounds are pre- 
sented. 69 references. 


21734 (DOE/PC/60804—T2) Thermophysical properties 
correlations and pseudocomponent characterization parameter 
estimation for fossil fluids. Second quarterly report, Decem- 
bes 1, 1983-February 29, 1984. Starling, K.E.; Lee, L.L.; Ell- 

on, R.T.; Watanasiri, S.; Brule, M.R.; Kumar, K. i; 

an, M.A.; Langenberg, M.A.; Mannar, M.; Sheth, K. 
(Oklahoma Univ., Norman (USA). School of Chemical En- 
gineering and Materials Science). 1984. Contract FG22- 
83PC60804. 13p. NTIS, PC A02; 3; GPO Dep. Order 
Number DE84009956. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Work began on the development of a viscosity correlation 
capable of describing the behavior of polar and associating fluids. 
An equation developed by Chung et al., (1983) was chosen as the 
base correlation. This choice was based in part on the general ap- 
plicability of the correlation over the entire fluid region plus its 
proven accuracy for a wide variety of compounds. Chung’s corre- 
lation is based on a multiparameter corresponding-states framework 
making it well suited to the Therm-Trans approach in conjunction 
with the multiparameter corresponding-states thermodynamic cor- 
relation. The viscosity correlation, summarized in Appendix A, is 
known to have some deficiencies in both high-viscosity predictions 
and in the modeling of associating coal fluids. Initial efforts have 
been devoted to improving the correlation in the area of polar and 
to the three parameter corresponding-states portion of the base cor- 
relations (i.e., using Ei = Ao(i) + yAu(i)). The mean-potential 
model (MPM) offers a semi-empirical extension to polar and associ- 
ating fluids by incorporating a temperature dependence into the 
energy parameter, ¢/k. The MPM concept is semi-empirical in that 
it is theoretically based for simple dipolar molecules (Reed and 
Gubbins, 1973). 


21735 (DOE/PC/60810—T1) Superacid catalyzed coal 
conversion chemistry. 1st and 2nd quarterly technical 


progress reports, September 1, 1983-March 30, 1984, Olah, 
G.A. (University of Southern California, Los Angeles 
(USA)). 1984. Contract FG22-83PC60810. 3p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84009671. 

In our laboratories we have previously developed a mild 
coal conversion process. This involves the use of a superacid 
system consisting of HF and BF; in presence of hydrogen and/or a 
hydrogen donor solvent. In order to understand the chemistry in- 
volved in the process of depolymerization of coal by the 
HF:BF3:H2 system we are carrying out a systematic study of a 
number of coal model compounds. The model compounds selected 
for present study have two benzene rings connected with various 
bridging units such as alkylidene, ether, sulfide etc. From studies so 
far carried out it appears that high pyridine extractibilities achieved 
by treating coal at temperature below 100°C results from the cleav- 
age of bridges such as present in bibenzyl, diphenyl methane, diben- 
zyl ether, dibenzyl sulfide etc. On the other hand the increased cy- 
clohexane extractibility and distillability observed at relatively 
higher temperatures and hydrogen pressures reflects the hydrogena- 
tion and cleavage of the aromatic backbone in coal structure similar 
to what is seen in the conversion of model compounds such as bi- 
phenyl, diphenyl ether, dipheny! sulfide, anthracene, etc. 


21736 (DOE/PC/63032—T1) Bench-scale development of 
the TRW process for cleaning coal (gravimelt process). Quar- 
terly technical progress report, November 1983-February 
1984, (TRW, Inc., Redondo Beach, CA (USA)). Mar 1984. 
Contract AC22-83PC63032. 30p. NTIS, PC A03/MF A0Ol1; 
1; GPO Dep. Order Number DE84009698. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report presents progress for the second quarter of per- 
formance on Contract Number DE-AC22-83PC63032. The effort 
includes Tasks 6 through 13 of a continuing program to demon- 
strate the TRW Gravimelt coal cleaning technology. The technical 
effort this quarter has concentrated on defining an operable flow 
scheme, conducting the required supporting laboratory tests and es- 
tablishing the performance of the bench scale centrifuge. Key to di- 
recting the development and scale-up activity, was the definition of 
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the process flow scheme. Based on laboratory studies of the reac- 
tion and the washing/separation steps, it was concluded that a 
counter-flow reactor system was needed to make the separation of 
mineral-rich caustic from the processed coal. The absence of miner- 
al matter should also improve the filtration of the processed coal. 
Each of the steps have been reviewed to determine where industry 
experience with similar operations may be able to reduce develop- 
ment effort or increase confidence. Laboratory testing has estab- 
lished the general effect of impure caustic on the reaction rate and 
extent of ash and sulfur removal. The bench-scale centrifuge was 
used to concentrate processed coal from caustic slurries in the 
range of 2 to 5% coal in 5 to 15% aqueous caustic. Centrifuge 
cakes generally were thick pastes with 35 to 40% solids. The first 
test of a slurry of about 20% coal in aqueous caustic also gave 
about a 35% solids product. Laboratory tests showed that concen- 
tration by filtration would have been very slow, probably as a 
result of gelatinous precipitates from the used caustic. 1 figure, 5 
tables. 


21737 (DOE/PC/70003—1) Coal preparation for two 
stage liquefaction. Quarterly report, January 1-March 31, 
1984, Derbyshire, F.J.; Luckie, P.T. (Pennsylvania State 
Univ., University Park. (USA). Coll. of Earth and Mineral 
Sciences). 1984. Contract FG22-84PC70003. 14p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84008978. 

Quantities of Illinois No. 6 and Wyodak coals have been re- 
quested together with heavy liquid products obtained by liquefac- 
tion of these coals in the Wilsonville and Lummus Two Stage Pilot 
plants. These materials will be used in both pretreatment and lique- 
faction experiments. A literature survey has been conducted to pro- 
vide information about the current state of knowledge concerning 
the separation of coal constituents and the influence of coal charac- 
teristics on liquefaction behavior. This survey is still in progress. 
Coal samples from an earlier and detailed controlled fractionation 
of Illinois No. 6 coal and prepared for examination by optical mi- 
croscopy have been obtained. Originally these samples were exam- 
ined to follow changes in mineral matter (pyrites) or fractionation. 
They will be reexamined in this project to follow changes in ma- 
ceral composition through the various stages of fractionation and it 
is anticipated that the information will be a valuable asset to the 
proposed research. Currently, major items of equipment for an 
autoclave reactor system have been ordered and are awaiting deliv- 
ery. 


21738 (DOE/RA/50348—T3) Site suitability and evalua- 
tion study for Minnegasco’s proposed peat gasification facili- 
ty. (Ertec Atlantic, Inc., Somerset, NJ (USA)). Mar 1981. 
Contract FG01-80RA50348. 102p. NTIS, PC A06/MF AO1; 
1; GPO Dep. Order Number DE84005562. 

Portions are illegible in microfiche products. 

In 1980, the Minnesota Gas Company (Minnegasco) submit- 
ted a proposal to the US Department of Energy entitled, A Feasi- 
bility Study - High BTU Gas from Peat. The proposal covered a 
feasibility study to assess the overall viability of designing, con- 
structing, and operating a commercial facility for the production of 
high-BTU substitute natural gas (SNG) from Minnesota peat. On 
September 30, 1980, Minnegasco was awarded a grant by the De- 
partment of Energy to perform the proposed study. To complete 
the study, Minnegasco assembled a project team having a wide 
range of expertise. In addition, the State of Minnesota will partici- 
pate in some parts of the study in an advisory capacity. The items 
to be investigated by the project team during the feasibility study 
include peat harvesting, dewatering, gasification process design, 
economic and risk assessment, site evaluation, environmental and 
socioeconomic matters. This report, the first of several to be sub- 
mitted to Minnegasco by Ertec, has been prepared to outline the 
status of the site suitability and evaluation study. The purpose of 
this initial phase of the feasibility study was to identify and evaluate 
several potential sites in northeastern Minnesota. These sites will be 
studied in further detail to assess the economic and environmental 
feasibility of developing the proposed peat gasification facility de- 
scribed in Minnegasco’s proposal. 33 figures, 12 tables. 
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21739 (DOE/RL/01830—T15) Development of an ad- 
vanced Water-Gas Shift conversion system. Monthly project 
status report No. 2, March 1, 1984-March 31, 1984. Sealock, 
L.J. Jr.; Elliott, D.C. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Apr 1984. Contract AC06- 
65RL01830. 10p. NTIS, PC A02; 3; GPO Dep. Order 
Number DE84009870. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Work at Pacific Northwest Laboratory (PNL) in March cen- 
tered upon procurement of equipment needed to fabricate the reac- 
tor system required to demonstrate the use of an aqueous catalyst 
system for conducting the water-gas shift reaction. Some equipment 
items have been received and others are in transit. Assembly and 
installation of the reactor system should begin in early to mid-April. 
The system is built around a 11 autoclave and will be operated to 
prove the engineering concept and to establish processing condi- 
tions required to evaluate the potential of the process. An Oper- 
ational Readiness Review (ORR) is in progress which will allow 
operation of the Chemical Process Development Laboratory 
(CPDL). The CPDL is a 25 by 25 ft square building which will 
house the experimental system. An ORR board has been appointed 
by the PNL Director of Research and an initial meeting has been 
held. An ORR plan has been drafted and is being reviewed, as is 
the Safety Evaluation Document for the building. Refurbishing of 
the CPDL to allow installation of the continuous, water-gas shift 
reactor is now underway. A major part of the research effort this 
month consisted of design and obtaining bids for the plate steel 
autoclave barrier that will hold the experimental system and prepa- 
ration of a paper to be presented at the national meeting of the 
American Chemical Society being held in Philadelphia during 
August. The paper entitled Use of Aqueous Catalytic Processing 
for Water-Gas Shift Conversion has been accepted for presentation 
at the Catalytic Processing session of the Fuel Chemistry Division. 
3 figures. 


21740 (EPRI-AP—2844-Vol.1) Evaluation of US coal 
performance in the shell coal gasification process (SCGP). 
Volume 1, Texas lignite. Final report. Heitz, W.L.; McCul- 
lough, G.R.; Gierman, H.; van Kessel, M.M. (Shell Oil Co., 
Houston, TX (USA)). Feb 1984. 78p. EPRI, Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

The Shell Coal Gasificaton Process was included in the 
EPRI evaluation of the more promising gasification technologies. 
This report evaluates the performance of Texas lignite in the 
SCGP. A companion report (RP2094-1) evaluates the performance 
of an Illinois No. 5 seam coal. Tests were conducted in the Shell 
Internationale Research Maatschappij B.V. Amsterdam laboratory 
process development unit (6 metric ton per day nominal through- 
put). Shell also has a 150 metric ton per day gasification process 
development unit at Deutsche Shell's Harburg Refinery, Federal 
Republic of Germany. These initial tests indicate that Texas lignite 
is as suitable for the Shell Coal Gasification Process as any bitumi- 
nous coal previously tested and that only moderate conditions are 
required for gasification. Process variables included oxygen/MAF 
(moisture and ash free) coal ratios of 0.82 to 0.96 kg/kg, through- 
puts of 74 to 207 kg MAF coal/hr, and pressures of 2.1 to 2.8 MPa 
(1 MPa = 10 bar or 145 psia). Extensive environmental sampling 
programs were carried out with 50% of normal bleed water recy- 
cled to the process via an evaporating venturi. Carbon conversion 
was nearly complete (99+ %) at reactor outlet temperatures as low 
as 1250°C; at a pressure of 2.1 MPa, a maximum thermal efficiency 
(76% of LHV-coal) was obtained at an oxygen/MAF coal ratio of 
0.90 kg/kg. Process results were only marginally influenced by 
variations in coal throughput but an increase in pressure at constant 
throughput increased the cold gas efficiency by two percentage 
points to 78% of LHV coal (mainly through a reduction in heat 
loss). In a test on load-following characteristics of the process, the 
unit pressure remained constant and the flow of product gas re- 
sponded within one minute to a stepwise change in coal feed rate. 


21741 (EPRI-AP—3360) Evaluation of Exxon donor sol- 
vent full-range distillate as a utility boiler fuel. Final report. 
Reese, J.; Folsom, B.; Jones, F. (Energy and Environmental 
Research Corp., Irvine, CA (USA)). Mar 1984. 245p. EPRI, 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
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The use of Exxon Donor Solvent (EDS) as a utility boiler 
fuel was evaluated at Southern California Edison Company's High- 
grove Unit 4, a Combustion Engineering 44.5 net Mw wall-fired 
boiler. The EDS evaluated was a full range solvent oil produced at 
the Exxon Coal-Liquefaction Pilot Plant in Baytown, Texas. This 
evaluation involved modifying the boiler equipment and operating 
procedures for EDS, and then firing 4500 barrels of EDS in the 
boiler. The resulting boiler performance and emissions with EDS 
were compared to those with a blended low-sulfur petroleum distil- 
late similar to No. 4 fuel oil and with natural gas. The boiler was 
operated over a range of load and excess air conditions during the 
tests. The potential for NO/sub x/ reduction with a burner out of 
service (BOOS) was also evaluated. Boiler performance, including 
excess air requirements, maximum load, thermal efficiency and heat 
rate efficiency was similar to that with oil. The NO/sub x/ emis- 
sions with EDS were about 12 percent higher than with oil. NO/ 
sub x/ reduction with BOOS was about 20 percent with both oil 
and EDS. EDS use did not result in an increase in particulate emis- 
sions. Submicron particulate, however, was increased with EDS. 
Required equipment modifications at Highgrove primarily involved 
material compatibility with EDS, fuel system capacity, and the 
burner nozzles. The use of EDS required the implementation of 
health and safety procedures due to the adverse health effects that 
could result from prolonged exposure to the fuel. The results of the 
evaluation demostrated that EDS can be used in a utility boiler de- 
signed for oil with only minor modifications. 


21742 (PB—84-148063) Fundamental studies on coal gas- 
ification mechanisms. Final report, February 1982-July 1983. 
Zabransky, R.F.; Stock, L.M.; Rose, G. (Institute of Gas 
Technology, Chicago, IL (USA)). Aug 1983. 41p. NTIS, 
PC A03/MF AO1. 

The objective of the study was to obtain data on the pyroly- 
tic reactivity characteristics of key structural elements of coal. This 
was accomplished by converting a sample of Illinois No. 6 coal into 
a series of oxygen- and carbon-alkylated coals some containing 
carbon-13 and deuterium labels including the 0-methyl, 0-benzyl, 0- 
benzyl-d7, 0-benzyl-1-(13)C, C-benzyl-d7 and C-benzyl-1-(13)C de- 
rivatives. Four main conclusions were drawn from the results. 
First, the modified coals are somewhat more reactive than the un- 
modified starting materials, which suggests that the extent of small 
fragment molecule formation depends in a direct way upon the 
concentration of radicals within the coal particles. Second, the ex- 
change patterns strongly suggest that the energetically more favor- 
able reactions occur reversibly and the radical addition and recom- 
bination reactions compete favorably with fragmentation and radi- 
cal substitution reactions. Third, the non-random distribution of the 
isotopic labels in the products, indicates that the reactions under- 
way within the coal particles are kinetically-controlled rather than 


equilibrium-controlled processes even at temperatures in excess of 
850C. 


21743 (PB—84-148105) Importance of active sites for 
char gasification in oxygen (air) and carbon dioxide. Annual 
report, October 1982-September 1983. (Pennsylvania State 
Univ., University Park (USA)). Oct 1983. 28p. NTIS, PC 
A03/MF AOl1. 

See also PB83-173393. 

The isothermal and nonisothermal gasification reactivities in 
air of a Montana lignite, and several of its chars, have been meas- 
ured by thermogravimetric analysis. The nonisothermal reactivity 
measurements were devised in order that the reactivities of coals 
and chars could be compared directly. Data generated in this study 
indicate that this approach to determining gasification reactivity 
does provide a meaningful characterization of both coals and chars. 
Samples of the lignite were pretreated by demineralization, ion ex- 
change with ammonium acetate, and subsequent ion exchange with 
calcium acetate. It was found that the lignite which had been 
loaded with calcium was significantly more reactive than the raw 
or demineralized coal. Chars were prepared from these samples of 
pretreated and raw lignite at 1273 K (heating rate, 10 K/min). 
Nonisothermal reactivity profiles showed that increased calcium 


loading results in progressively increased reactivity for this series of 
chars. 
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21744 (UCRL—52000-84-3, pp iii-iv) Centralia partial- 
seam CRIP test. Mar 1984. NTIS, PC A03/MF AO1. 

In Energy and technology review. 

The 1983 test of our Controlled Retraction Injection Point 
(CRIP) system for extending the ueful life of the injection well in 
underground coal gasification was successful. The heating value of 
the product gas obtained with steam-oxygen injection was about 9 
MJ/m*. Gas quality deteriorated when the burn became large 
enough to cause roof collapse, but execution of the retraction ma- 
neuver restored the product-gas quality as expected. 


21745 Coal-based synfuels: a current awareness bulletin. 
Grissom, M.C. (ed.). (Technical Information Center, Oak 
Ridge, TN). Coal-Based Synfuels; 84: No. 1, 1-8(15 Jan 
1984). (DOE/CBS—84/1; PB—84-901401). 

Coal-Based Synfuels announces on a semimonthly basis the 
current worldwide information available on conversion of coal into 
gaseous or liquid fuels. The digests in this bulletin and other cita- 
tions on coal synfuels back to the 1920s are available for on-line 
searching on the Energy Data Base. 


21746 Coal preparation and pollution control: a current 
awareness bulletin. Grissom, M.C. (ed.). (Technical Informa- 
tion Center, Oak Ridge, TN). Coal Preparation and Pollution 
Control; 84: No. 1, 1-4(15 Jan 1984). (DOE/CPC—84/1; 
PB—84-900801). 

Coal Preparation and Pollution Control announces on a 
semimonthly basis the current worldwide information available on 
all aspects of coal cleaning and the technology to reduce air pollu- 
tion from the direct combustion of coal. The digests in this bulletin 
and other citations to information on coal, including coal prepara- 
tion, cleaning, combustion, and waste management; air pollution 
control and abatement in fossil-fuel power plants; and pollution- 
control equipment are available for on-line searching and retrieval 
in the Energy Data Base. 


21747 Enhancement of catalyst performance in upgrading 
liquefied coal. Berg, L.; McCandless, F.P.; Sahin, T.; Tsao, 
I. (Montana State Univ., Bozeman). Energy Progress; 3: No. 
4, 248-252(Dec 1983). 

A process is described which enhances the denitrogenation 
of liquefied coals. Experimental research was carried out on the up- 
grading of the lignt-ends column feed from the SRC-II liquefied- 
coal process from Pittsburgh and Midway's Tacoma pilot plant. Re- 
sults indicate that a small amount of water added to the light-ends 
column feed enhances the denitrogenation capability of cobalt, mo- 
lybdenum, nickel, and tungsten catalysts. An operating hydrogen 
pressure of 2000 psi is much more effective than 1500 or 1000 psi in 
this operation. A temperature of 400°C is required. 


21748 Correlation between thiophene hydrodesulfuriza- 
tion activity and the number of first sulfur neighbors as deter- 
mined by EXAFS in sulfided CoMo/y-AkO; samples. Bou- 
dart, M.; Arrieta, J.S.; Betta, R.D. (Stanford Univ., CA). 
Journal of the American Chemical Society; 105: No. 21, 6501- 
6502(19 Oct 1983). 

Two sets of samples were prepared. The first series involved 
wetness impregnation of AL2O3 powder with ammonium heptamo- 
lybdate solution, resulting in 7.7% Mo loading after drying. Subse- 
quent impregnations with varying concentrations of Co(NOs)2 solu- 
tions produced a series with varying Co but Ca constant Mo level. 
The second series was prepared by bulk impregnation of AlOs pel- 
lets, using the same impregnating substances. The samples were sul- 
fided and reduced in 2% H2S/Hz2 for various periods of time at 500- 
500 K. The catalysts were then tested for thiophene hydrodesulfuri- 
zation (HDS) in a fixed bed reactor at 573 K and atmospheric pres- 
sure. The nominal turnover rate increased with additions of Co up 
to a = .33 (a is the atomic ratio Co/Co + Mo) and further in- 
crease in Co concentration decreased the rate of HDS. X-ray ab- 
sorption spectroscopy was performed at ambient temperature with 
these samples and confirmed these results. 
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21749 Technical summary of the underground coal gasifi- 
cation process, Stephens, D.R.; Hill, R.W.; Thompson, D.S.; 
Thorsness, C.B. (Lawrence Livermore National Laboratory, 
P.O. Box 808, Livermore, CA 94550). Transactions of the 
; pee Nuclear Society; 45: 4(Oct 1983). (CONF-831047— 


From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


21750 Mathematical modeling of combustion and gasifi- 
cation of a wet coal slab-I. Massaquoi, J.G.M.; Riggs, J.B. 
(West Virginia Univ., Morgantown). Chemical Engineering 
Science; 38: No. 10, 1747-1756(1983). 

A one-dimensional model has been developed for the simul- 
taneous drying and combustion of a semi-infinite wet coal slab. The 
model takes into account the vaporization of coal moisture and the 
existence of a moving evaporation front, pyrolysis and char/gas re- 
actions occurring in the dry coal zone, Darcy flow of vapor and 
gases through the coal, variation in porosity and permeability of the 
coal, temperature dependence of the physical properties of the coal, 
transpiration cooling effect of the water vapor and pyrolysis gases, 
multi-component diffusion in the ash and gas film, and oxidation re- 
actions in the ash. The model is capable of predicting the flame po- 
sition, the combustion rate, the flame temperature, and the tempera- 
ture on the coal surface. The performance of the model is com- 
pared with experimental data. Agreement between the computed 
results and the observed data is good. 


21751 Mathematical modeling of combustion and gasifi- 
cation of a wet coal slab-II: mode of combustion, steady state 
multiplicities and extinction. Massaquoi, J.G.M.; Riggs, J.B. 
(West Virginia Univ., Morgantown). Chemical Engineering 
Science; 38: No. 10, 1757-1766(1983). 

The previous one-dimensional steady state model for gasifi- 
cation of wet coal is extended to include both homogeneous and 
heterogeneous combustion. The conditions under which the flame 
separates from the coal surface are presented and it is shown that 
these conditions are functions of the properties of the coal and the 
ambient gas. It is also shown that for a given bulk gas temperature, 
there is a limiting bulk oxygen concentration for combustion. 
Above the limiting bulk gas oxygen concentration, two possible so- 
lutions were found: the flame located at the char surface (heteroge- 
neous combustion) and the flame located in the ash layer or in the 
gas film (homogeneous combustion). The heterogeneous combus- 
tion is shown to be unstable while the homogeneous combustion, 
which has been observed experimentally, is shown to be stable. The 
global rates, the mode of combustion, the multiplicity of steady 
state solution and the flame extinction points are discussed as a 
function of ambient gas temperature, ash layer thickness, coal mois- 
ture content and film transport coefficients. 


21752 Coal gasification - the key to coal conversion. 
Clark, E.L. (Gas Research Inst., Chicago, IL). pp 21-29 of 
Energy in the man-built environment. Anglin, R.L. Jr (ed.). 
New York, NY; American Society of Civil Engineers 
(1982). (CONF-810808—). 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

ocess flow diagrams and the economics of the conversion 

of coal to liquid and gaseous fuels are presented to illustrate the 
critical need for the efficient gasification of coal. These needs in- 
clude the production of hydrogen for direct coal liquefaction and 
for upgrading crude coal-derived liquids; providing synthesis gas 
for indirect liquefaction and chemical production; and the conver- 
sion of coal to gaseous fuels of various types from low Btu gas for 
on-site combustion to high Btu gas or synthetic gas for pipeline dis- 
tribution. Routes to these products are indicated. (JMT) 


21753 Temperature and cavity configuration modeling as- 
sociated with moving boundary in underground coal conver- 
sion problems, Min, O.; Advani, S.H.; Lee, J.K. (Ohio State 
Univ., Columbus). pp 1-6 of Energy self-sufficiency: dream 
or reality?. Ottawa, Ontario; National Research Council of 
Canada (1982). (CONF-8206151—Vol.1). 
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From 33. meeting of Petroleum Society of CIM and 6. Cana- 
dian symposium on the Engineering Application of Mechanics - 
energy self-sufficiency; Calgary, Canada (6 Jun 1982). ; 

Numerical simulation of temperature profiles and associated 
stress fields in the vicinity of a moving cavity are conducted using 
the finite element approach. The field temperatures are evaluated 
from energy balance considerations. Temperature-dependent physi- 
cal properties are incorporated in the thermo-elastic model and the 
specified combustion temperature is used to define the combustion 
front. The presented results include the transient temperature pro- 
files, UCG cavity shapes, surface subsidence, and stress magnitudes 
for 1-D and 2-D models. 26 references, 7 figures, 2 tables. 


21754 Coal gasification in the United States: Present and 
future. Wilson, J.S. (U.S. Department of Energy, Morgan- 
town Energy Technology Center, Morgantown, West Vir- 
inia). Alternative Energy Sources; 6: 79-91(Dec 1980). 
CONF-801210—). 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The events surrounding the world oil supply situation begin- 
ning in the early 1970's and continuing today have produced a revi- 
tilization of interest in coal-derived fuels to replace imported oil. 
One of the key elements in the production of synthetic fuels is the 
use of gasification technology to produce a gaseous fuel or an inter- 
mediate product to be further upgraded to make direct or indirect 
liquid fuels, substitute natural gas, hydrogen, ammonia, or other 
chemicals. The redeployment of gasification technology in the U.S. 
depends greatly upon the adaptation of foreign technology to the 
available U.S. coals and sites along with development of new tech- 
nology options to encompass the full range of coals in an environ- 
mentally acceptable and energy efficient manner. Available technol- 
Ogies, end uses, constraints to deployment and research and devel- 
opment and demonstration requirements to achieve synthetic fuel 
goals are outlined in this overview. 


21755 Health and environmental monitoring at the Uni- 


versity of Minnesota-Duluth coal gasification facility. Klein, 
J.A.; Clark, B.R.; Cowser, K.E.; Duhamel, A.P.; Van 
Hoesen, S.D.; Wood, T.J. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee). Alternative Energy Sources; 6: 183- 
— 1980). (CONF-801210—). Contract W-7405-ENG- 
26. 


From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA ig Dec 1980). 

The Life Sciences Synthetic Fuels Program at Oak Ridge 
National Laboratory (ORNL) was commissioned by the U.S. De- 
partment of Energy (DOE) to implement an extensive environmen- 
tal monitoring and sampling program at the University of Minneso- 
ta-Duluth coal gasifier, which is part of the DOE Gasifiers in In- 
dustry Program. One aspect of the monitoring program has in- 
volved the establishment up of an on-line sampling and analysis 
system in the gasifier plant. The information thus obtained provides 
supporting data at ORNL for more-extensive laboratory analyses of 
process grab samples. To date, a minicomputer system has been in- 
stalled and programmed to continuously collect analog tempera- 
ture, flow, and pressure data from plant instruments. A process gas 
chromatograph system, an SO2/NO /SUB x/ analyzer, and contin- 
uous CO monitors are also being used to collect process and wor- 
kenvironment samples and to record results on the computer. 


21756 Industrial hygiene experience with low-BTU coal 
gasification. Thompson, F.M.; Dreibelbis, W.G.; Ealy, J.A.; 
Ruenger, E.L. (University of Minnesota, Minneapolis, Min- 
nesota). Alternative Energy Sources; 6: 197-207(Dec 1980). 
(CONF-801210—). 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Start-up of a low-BTU coal gasification plant coupled with 
an extensive environmental and health monitoring program have 
provided the proper setting for evaluation of health effects of coal 
gasification on employees working in that field. The major potential 
occupational exposures have been found to be carbon monoxide, 
coal tar, coal dust, heat and noise. Experience to date indicates that 
coal gasification can be a comparatively safe and healthy industrial 


process, although the possibility of serious health effects will 
always exist. 
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REFER ALSO TO CITATION(S) 21652, 21668, 21688, 21690, 21703, 21716, 
21734, 21737, 21826, 21834, 23025, 23040 


21757 (CONF-840325—2) Evaluation of thermophysical 
properties correlations for coal liquids with equations of state. 
Khan, A.A.; Begovich, J.M.; Johnson, P.J. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
27p. NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84008528. 

From Winter national meeting of the American Institute of 
Chemical Engineers; Atlanta, GA, USA (11 Mar 1984). 

Portions are illegible in microfiche products. 

Coal liquids are characterized by cumulative weight distilla- 
tion curves, molecular weights, and specific gravity. Three thermo- 
physical property correlations were used in conjunction with Red- 
lich-K wong-Soave, Peng-Robinson, and modified conformal solu- 
tion theory Benedict equation of state, and the Chao-Seader 
method to predict material balances for flash units which were 
compared with pilot plant data. The correlations were utilized to 
predict characterization parameters such as critical pressures, criti- 
cal temperatures, critical volumes, and acentric factors. These pa- 
rameters were then utilized in the process simulator for predicting 
the material balance. The effect of cut size on the overall material 
balance was also investigated. In order to establish a more direct 
method of doing thermodynamic calculations, some preliminary 
work has been done to correlate equation-of-state parameters to the 
cumulative boiling curve. Finally, a methodology has been devel- 
oped for calculating sonic velocity based on the Redlich-Kwong- 
Soave equation of state. Comparison with experimental results are 
shown. 16 references, 6 figures, 3 tables. 


21758 (DOE/MC/11772—T1) Studies of fracture me- 
chanics of coal. Final technical report, 1 June 1979-30 No- 
vember 1980. Powell, W.R. (West Virginia Univ., Morgan- 
town (USA). Dept. of Mechanical Engineering and Me- 
chanics). 1980. Contract AT21-79MC11772. 195p. NTIS, 
PC A09; 3; GPO Dep. Order Number DE84002016. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The purpose of the research project was to gain more 
knowledge of the basic fracture mechanics behavior of coal and of 
its response to hydraulic fracturing. The work concentrated on ex- 
perimental measurements; theoretical explanations and analytical 
modeling were secondary. Eighty successful fracture toughness 
tests were performed on notched beam specimens (using modified 
ASTM E-399 Standard Test Method). The results indicate that the 
critical stress intensity factor (K/sub Ic/) for coal is approximately 
50 to 100 psi-Vin (compared to 1000 psi-Vin for limestone and 
40,000 psi-Vin for high strength steels). There are significant vari- 
ations in K/sub Ic/ between coal seams and also with testing orien- 
tation within one coal seam. These are explained by measured vari- 
ations in the ultimate tensile strength of the coal. For coal, like for 
other rocks, the fracture toughness is determined by tensile strength 
rather than by strain energy. Thirty-eight hydraulic fracture simula- 
tions were performed. They showed that coal behaved as predicted 
by a published theoretical model for hydraulic fracturing of isotrop- 
ic materials. However, the fracture pressure and tensile strength 
were found to be rate dependent. Also, the tensile strength for hy- 
draulic fracturing was calculated to be a factor of ten larger than 
measured in tensile testing. This unexpected result is tentatively at- 
tributed to size effects in the specimens. Except for questions of 
rate and size effects, enough information was obtained to be able to 
develop computer models to predict underground hydraulic frac- 
ture behavior of coal. More testing similar to previous tests should 
be able to quantify the size and rate effect so numerical results of 
laboratory simulations could be scaled up to field test situations. 
141 references, 16 figures, 12 tables. 
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21759 (DOE/MC/16330—T1) Studies of fracture me- 
chanics of coal. Phase II. Final technical report, 10 April 
1981-31 July 1982. Salamon, N.J. (West Virginia Univ., 
Morgantown (USA). Dept. of Mechanical and Aerospace 
ee Aug 1982. Contract AT21-81MC16330. 125p. 
NTIS, PC 06/MF A0l; 1; GPO Dep. Order Number 
DE840099 14. 


Portions are illegible in microfiche products. 

The objective of the research project is to develop a useful, 
predictive model for hydraulic fracturing of coal through (1) deter- 
mination and use of experimental data on coal properties, (2) devel- 
opment of a computer model of the hydraulic fracturing process, 
and (3) to develop a field testing program. This report is divided 
into three, mutually exclusive sections. The first section reports ex- 
perimentally obtained results on the variability of the fracture 
toughness of coal. Section II contains a description of a numerical 
simulation of the hydrofracturing process. The last section provides 
a review of the hydrofracture stimulation literature. Each section 
provides its own pertinent references. The first section titled Frac- 
ture toughness of coal - variability between seams and correlation 
with its grindability and chemical characteristics was abstracted and 
indexed separately for inclusion in the Energy Data Base. 50 refer- 
ences, 26 figures, 11 tables. 


21760 (DOE/MC/16330—T1, pp 10-121) Fracture 
toughness of coal: variability between seams and correlation 
with its grindability and chemical characteristics. Bhagat, 
R.B. Aug 1982. NTIS, PC A06/MF AO1. 


esis. 

In Studies of fracture mechanics of coal. Phase II. Final 
technical report, 10 April 1981-31 July 1982. 

In this investigation fracture toughness and ultimate tensile 
strength of eastern coal from five different seams of commercial im- 
portance (Lower Freeport, Pittsburgh, Redstone, Sewickley and 
Waynesburg) have been determined and correlated. These two 
properties have an excellent correlation (correlation coefficient = 
0.995). This confirms published reports that the fracture toughness 
of coal is governed by the maximum normal stress criterion rather 
than by the strain energy criterion used for metals. The Hardgrove 
Grindability Index also correlates very well (correlation coefficient 
= 0.88) with the fracture toughness of coal. This correlation makes 
possible routine assessment of the fracture toughness and tensile 
strength of coal. In contrast, the fracture toughness of coal was 
found to be independent of chemical characteristics - moisture, ash, 
volatile materials and total sulfur contents of coal. The measured 
mechanical properties varied from seam to seam by an order of 
magnitude. A combination of high fracture toughness and high ten- 
sile strength indicated homogeneity of the coal. 21 references, 21 
figures, 7 tables. 


21761 (DOE/METC—84-7, pp 3p, Section 3.10) Kinet- 
ics of coal oxidation for investigation of spontaneous ignition. 
Choi, J.O. (Tech. Univ. of Aachen, West Germany); Gu- 
denau, H.W.; Franke, F.H.; Gunn, R.D. Dec 1983. NTIS, 
PC A24/MF A0O1. (CONF-830827—). 
From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 
flow reactor and a method have been developed to deter- 
mine the rate of heat evolution from coal due to low temperature 
oxidation. This information is essential for an improved understand- 
ing of spontaneous ignition during the reverse combustion linking 
phase of UCG. Laboratory tests are performed at pressures up to 
80 atmospheres through a temperature range of 40 to 300°C with 
45 cc charges of powdered coal in the flow reactor. The time rate 
of temperature rise in the coal sample and the CO-, CO2-concentra- 
tion in the product gas are monitored continuously. From these 
data, the kinetic parameters associated with spontaneous ignition 
can be determined. 6 references, 2 figures. 


21762 (DOE/METC—84-7, pp 10p, Section 3.14) Per- 
meability of bituminous coal at temperatures up to 700°C and 
simultaneous pressure P; up to 70 bar. Schloemer, H.J.; 
Wagner, J. (Universitaet des Saarlandes, Saarbruecken, Ger- 
many). Dec 1983. NTIS, PC A24/MF AOl. (CONF- 
830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 
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Up to this day temperature dependent permeability behavior 
of compact coal was not researched at simultaneous pressures. First 
of all the term absolute permeability is defined as it is ment in this 
report. Some theoretical foundations follow. Permeability constants 
are calculated by Darcy's law and the so called Klinkenberg-cor- 
rection was applied. A method to avoid gas slip-effects is intro- 
duced. Coal preparation and the embed of coal samples is de- 
scribed. Results of permeability tests show that at UCG-conditions 
several gas barriers are built up within a coal seam, streamed by a 
gas. The greatest barrier is the plastified coal. Nearly no connected 
pores exist at this mashed state. Another obstacle is caused by 
transport of water and tar. It is built up in the cold area of a seam. 
5 references, 8 figures, 3 tables. 


21763 (DOE/PC/30088—T1) Coal transformation chem- 
istry. Final report. Stock, L.M. (Chicago Univ., IL (USA)). 
1982. Contract AC22-80PC30088. 52p. NTIS, PC A04/MF 
A011. Order Number DE83010310. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Ruthenium(VIID) tetroxide catalyzed oxidation was used to 
study the aliphatic structure of coal. Representative compounds 
such as alkylaromatics, naphthalene, anthracene and phenanthrene 
derivatives were oxidized to evaluate the usefulness of the method. 
Both Illinois No. 2 and 6 coals were oxidized to give carbon diox- 
ide, low molecular weight carboxylic acids, methylenechloride- 
soluble methylated coal and non-oxidized coal. Examination of 
these products give preliminary information on the utility of this 
oxidative procedure. When Illinois No. 6 coal is reduced with po- 
tassium and naphthalene in the presence of tetrahydrofuran-ds, it is 
observed, from the deuterium nmr spectrum of the pyridine soluble 
fraction, that deuterium from the solvent is incorporated into the 
coal. We have calculated that the reduction of coal in non-deuterat- 
ed tetrahydrofuran would lead to an incorporation of hydrogen 
from the solvent to the extent of no less than 3.7% of the total hy- 
drogen in the coal. The demethylation of a *C-enriched reductive- 
ly methylated coal by lithium iodide in 2,4,6-collidine for 48 hours 
yields a coal product which has lost 90% of the methyl ethers 
which had been formed during the reductive alkylation. Since only 
demethylation of aryl methyl ethers occur, these results are evi- 
dence that only as much as 10% of the ethers formed during reduc- 
tive alkylation are aliphatic or benzylic. The differences in the reac- 
tivities of coal macerals have been investigated by dehydrogenating 
macerals on a 5 mg scale using benzophenone or fluorenone as the 
hydrogen acceptor at 400°C. The reactivity differences between 
the macerals are quite pronounced and indicate the order, sporinite 
> vitrinite > semifusinite > fusinite > resinite. 50 references, 8 
figures, 13 tables. 


21764 (DOE/PC/30225—T5) X-ray diffraction and scat- 
tering studies of coal constituents. Final technical report, Jan- 
uary 1-December 31, 1983. Pavlovic, A.S.; Renton, J.T. 
(West Virginia Univ., Morgantown (USA). Dep t. of Phys- 
ics). 15 Mar 1984. Contract FG22-80PC30225. Op. NTIS, 
PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE84009557. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The general objective of this work has been to use x-ray dif- 
fraction and scattering to examine whole coals, coal macerals and 
minerals in order to perform the following studies: (1) to identify 
and explain differences in vitrinites and framboids from various 
coals; (2) to correlate differences with basic coal compositions and 
properties; and (3) to determine the systematic variability in the 
micro compositional variation of macerals. The accomplishments 
have been: (a) the development of the Fourier transform technique 
to do proximate and ultimate analyses in a quick fashion; and (b) 
the investigation of the structure of pyrite framboids and prelimi- 
nary studies of coal macerals. 3 figures, 12 tables. 


21765 (DOE/PC/40278—T5) Chemical effects in vapor- 
izing synthetic fuels. Final report, June 23-November 30, 
1981. Vranos, A.; Liscinsky, D.S. (United Technologies Re- 
search Center, East Hartford, CT (USA)). 1982. Contract 
AC22-81PC40278. 68p. NTIS, PC A04/MF AOI. Order 
Number DE84000923. 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Chemical changes that occur during fuel vaporization were 
investigated experimentally in this program. Analytical techniques 
were developed to characterize fuels and reaction products. The 
major components of SRC-II middle distillate MD and fuel decom- 
position products were polycyclic aromatic hydrocarbons (PAH). 
Capillary gas chromatography was the preferred method of analysis 
for identifying and quantifying PAH. Decomposition of SRC-II 
MD under surface vaporizing conditions was studied as a function 
of temperature (heating rate), vapor phase residence time, and 
oxygen level. Decomposition was found to be greatest at low tem- 
perature. Boiling mode did not appear to affect the extent of de- 
composition. Decomposition was weakly related to chemical class 
and strongly related to component volatility. The effect of gas 
phase residence time and oxygen level were negligible at the condi- 
tions studied. A droplet vaporization apparatus was used to study 
the decomposition of SRC-II MD, No. 2 fuel oil, and n-tetradecane 
as a function of temperature, vapor-phase residence time, droplet 
spacing, and oxygen level. Emphasis was placed on formation of 
PAH, soot, and light pyrolysis products. The light gases accounted 
for nearly all of the fuel carbon prior to the onset of sooting. PAH 
concentrations maximized at the onset of sooting. The major PAH 
species found in the condensed decomposition products were phen- 
anthrene, fluoranthene, pyrene, and cyclopenta(cd)pyrene. PAH 
levels were a function of temperature and residence time. PAH 
products distributions were a function of droplet spacing due to re- 
duced heat transfer. The concentrations of all hydrocarbon decom- 
position products were decreased by the addition of oxygen. 9 ref- 
erences, 24 figures, 13 tables. 


21766 (DOE/PC/50789—T2) Deploymerization of coal 
by direct solvent attack. Semi-annual report, April 1, 1983- 
August 31, 1983. Larsen, J.W.; Mohammadi, M. (Tennessee 
Univ., Knoxville (USA). Dept. of Chemistry). 15 Sep 1983. 
Contract FG22-82PC50789. 14p. NTIS, PC A02/MF AOl1. 
Order Number DE83017948. 

Portions are illegible in microfiche ——. 


The depolymerization of Illinois No. 6 coal by a series of 
solvents having different basecities (pK/sub a/) and nucleophilici- 
ties (Swain-Scott nu values) showed no dependence on either the 
basicity of nucleophilicity of the solvents. As expected, the conver- 
sion decreases as the temperature of the reaction is reduced, but the 
lower the reaction temperature, the higher the percentage of amine 
incorporation becomes in the products. 5 tables. 


21767 (DOE/PC/50790—T3) Role of preasphaltenes in 
coal conversion reactions. Third quarterly report. Hill, G.R. 
(Utah Univ., Salt Lake City (USA). Biomaterials Profiling 
Center). 12 Sep 1983. Contract FG22-82PC50790. 11p. 
NTIS, PC A02/MF A0O1. Order Number DE83018175. 

Experiments performed in the third quarter (Year 1) of the 
project were primarily aimed at testing, debugging and improving 
our techniques for producing and analyzing coal-derived preasphal- 
tenes, as developed during the first two quarters. In this regard, the 
following three tasks were addressed: {1) determining the origin of 
oxygen-substituted tetralin analogues observed in short-contact-time 
coal hydroliquefaction mixtures; (2) improving the sensitivity of our 
tandem quadrupole mass spectrometer system; and (3) testing Fast 
Atom Bombardment as an alternative soft ionization method for 
preasphaltenes. 5 figures. 


21768 (DOE/PC/50807—T6) Reaction calorimetery for 
coal chemistry and catalysis. Quarterly report, February 1- 
April 30, 1984. Arnett, E.M. (Duke Univ., Durham, NC 
(USA). Dept. of Chemistry). Apr 1984. Contract FG22- 
82PC50807. 13p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
Order Number DE84010534. 

Portions are illegible in microfiche products. 

A systematic thermochemical comparison of two quite dif- 
ferent sulfonic acid resins (Dowex-50 and Nafion-H) is reported 
here. Heats of immersion of Nafion have been measured in some 
selected basic liquids at 30°C and are compared with those of 
Dowex at 80°C. Heats of immersion of Dowex and Nafion have 
also been measured in pyridine over a range of temperature from 30 
to 100°C and are included in this report. The report also includes 
the heats of immersion of Dowex and Nafion in n-octylamine (rela- 
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tively strong base) at fairly high temperature (150°C). 2 figures, 3 
tables. 


21769 (DOE/PC/50809—TS5) Determination of the sur- 
face reactivity of coal powders. Sixth quarterly report, De- 
cember 1, 1983-February 29, 1984. Fowkes, F.M. (Lehigh 
Univ., Bethlehem, PA (USA). Dept. of Chemistry). 6 Apr 
1984. "Contract FG22-82PC50809. 14p. NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE8401 10047. 

Portions are illegible in microfiche products. 

Progress reports are presented for the following tasks: (1) 
surface area measurements of powdered coal using nitrogen and 
carbon dioxide adsorption; (2) heats of adsorption of pyridine and 
phenol on coal powders; (3) electrophoresis, conductance and pH 
of coal dispersions in water; and (4) electrophoresis of coal disper- 
sions in acidic or basic organic liquids. 5 figures, 7 tables. 


21770 (DOE/PC/60808—1) Evaluation of intermolecular 
attractive forces in coal derived liquids. Quarterly report, 
August 1983-January 1984. Jones, M.B. (North Dakota 
Univ., Grand Forks (USA)). Apr 1984. Contract FG22- 
83PC60808. 15p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
Order Number DE84010547. 

Portions are illegible in microfiche products. 

A partial set of desired model coal derived liquids consisting 
of aromatic nuclei either directly linked or bridged by methylene, 
hydroxymethylene, or ether groups has been prepared. Quantitative 
solubility measurements of the model compounds have been carried 
out in a variety of solvents. 16 references, 2 figures, 3 tables. 


21771 (I1C—83/111) Characterization of Egyptian coal 
from Sinai using Moessbauer spectroscopy. Eissa, N.A.; 
Abdel Meguid, M.M.; Deriu, A.; Albanese, G. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Aug 
1983. 7p. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84701251. 

The presence of iron bearing minerals in coal makes the 
Moessbauer Spectroscopy (MS) extremely useful for characteriza- 
tion of coals from different localities. In this paper the MS has been 
applied to characterize Egyptian coal from Sinai (Maghara). The 
chemical analysis of this coal is given. The MS results showed that 
pyritic sulphur (pyrite and marcasite) is the only bearing mineral in 
Egyptian coal. A review is given for the iron bearing minerals in 
coals from different countries measured by MS. 


21772 (PB—84-143049) Scanning electron microscopy of 
coke: Relationships between coke-carbon texture and coke 
properties. Carbonization research report. (British Carboniza- 
tion Research Association, Chesterfield). Aug 1982. 38p. 
NTIS, PC E04/MF E04. 

The influence of coke-carbon texture, as revealed by scan- 
ning electron microscopy, SEM, on the gasification and breakage 
behavior of coke was appraised with a view to identifying the opti- 
mum texture. Means of achieving this optimum texture in cokes 
from poorer-quality coking coals were investigated. A method of 
quantifying the carbon textural composition of cokes by point- 
counting of etched surfaces using SEM studies of fractured and 
etched coke surfaces was developed. Relationships were then 
sought between the textural composition of cokes, their strength, 
and pore structural parameters. Features visible on tensile fractured 
coke surfaces could readily be identified with coke-carbon textural 
components revealed by SEM. Variations in fracture feature ap- 
pearances suggested that coke textural composition may influence 
tensile strength. It was found that relationships between textural 
composition and the strength and structural properties of cokes 
could be demonstrated, although no generally applicable relation- 
ship existed between coke-pore structural parameters and the dila- 
tion or reflectance of the blend carbonized. 


21773 A specific Monte Carlo model for the neutron-cap- 
ture prompt gamma-ray analyzers for bulk media. Yuan, 
Y.L.; Gardner, R.P.; Verghese, K. (North Carolina State 
Univ., Raleigh, NC 27650). Transactions of the American 
Nuclear Society; 45: 219-221(Oct 1983). (CONF-831047—). 
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From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


21774 Nuclear techniques for multiphase flow character- 
ization. Esterl, J.; Bernatowicz, H.; Elias, E.; Gozani, T. 
(Science Applications Inc., 1257 Tasman Drive, Sunnyvale, 
CA 94086). Transactions of the American Nuclear Society; 45 
215-216(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


21775 Multienergy gamma densitometry: analysis of com- 
posite material. Shea, P.; Gozani, T.; Sher, R. (Stanford 
University, Stanford, CA 94305). Transactions of the Ameri- 
can Nuclear Society; 45: 215(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


21776 Aromaticity in coal. Gerstein, B.C. (Iowa State 
Univ., Ames); Murphy, P.D.; Ryan, L.M. pp 87-129 of Coal 
structure. Meyers, R.A. (ed.). New York, NY; Academic 
Press (1982). Contract W-7405-ENG-82. 

This chapter reviews the concept of aromaticity in coal and 
describes criteria used to infer aromaticity in coal. These include 
chemical reactivity, density, X-ray diffraction patterns, optical 
properties, infrared spectroscopy, electron spin resonance, and nu- 
clear magnetic resonance. The basic picture of coal is one of a 
highly aromatic material, but much work needs to be done to 
define the structure clearly. 110 references, 11 figures, 11 tables 
(CKK) 


21777 Functional groups and heteroatoms in coal. Attar, 
A. (North Carolina State Univ., Raleigh); Hendrickson, 
G.G. pp 131-198 of Coal structure. Meyers, R.A. (ed.). New 
York, NY; Academic Press (1982). Contract AC22- 
80PC30145. 

This chapter describes the oxygen-, sulfur-, and nitrogen- 
containing functional groups of coal. The methods of investigation 
for these functional groups and their transformations during coal 
processing are discussed. Included in the discussion is the incorpo- 
ration of sulfur during coalification, correlations among heteroa- 
toms in coal, thermal decomposition of oxygen functional groups 
and their kinetics, and chemical reactions of oxygen groups during 
coal liquefaction. 212 references, 9 figures, 18 tables 


21778 Internal friction in coal. Wert, C.A.; Weller, M. 
(Max-Planck-Inst. feur Metallforschung, Stutt art, West 
Germany). Journal de Physique, Lettres (Orsay, France); 10: 
No. 42, 581-585(Oct 1981). Contract AC02-76ER01198. 

The authors have measured the internal friction of a rod of 
bituminous coal at a frequency near 1 Hz. Three damping peaks are 
observed over the temperature range 20 to 400 K. They are similar 
to the damping peaks observed in many polymers. One peak is 
thought to be caused by reorientation under stress of short seg- 
ments of the -C-C-C- backbone. Another may be caused by reorien- 
tation under stress of appended radicals, perhaps O-H. Another 
may be caused by configurational changes in the region of the 
glass-rubber transition of the amorphous material. 4 figures 
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21779 (DOE/METC—84-7, pp 8p, Section 4.1) Bio- 
treatment of UCG wastewater condensate. Humenick, M.J. 
(Univ. of Wyoming, Laramie); Brauer, R.; Caire, T.; 
Lawler, D.F. Dec 1983. NTIS, PC A24/MF AOl. (CONF- 
830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

The process of underground coal gasification (UCG) gener- 
ates a wastewater stream during the cooling and processing of the 
product gas. The wastewater stream is of large enough volume and 
contains a wide array of pollutants to pose a significant water pol- 
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lution problem. The character of UCG condensate is similar to that 
produced by above-ground gasifiers although some differences are 
apparent. The treatment options studied during this laboratory ex- 
perimental project were activated sludge treatment of raw conden- 
sate, activated sludge treatment of stripped condensate, and activat- 
ed sludge with powdered activated carbon (PAC) addition for 
treatment of stripped condensate. The condensates used in the labo- 
ratory study were obtained from large-scale field tests in Wyoming. 
Design and kinetic information for the various activated sludge op- 
tions are presented along with detailed performance and kinetic 
data. Major variables among the treatment options were the amount 
of dilution water needed to achieve stable operation, the degree of 
treatment achieved by each option, and the stability of the biologi- 
cal reactor. 18 references, 5 figures, 3 tables. 


21780 (DOE/METC—84-7, pp 1lp, Section 4.2) Treat- 
ment of UCG condensates by activated carbon adsorption. 
Johnson, L.S. (Associated Western Universities, Salt Lake 
City, UT); McTernan, W.F. Dec 1983. NTIS, PC A24/MF 
A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

Condensates from an underground coal conversion experi- 
ment performed near Hanna, Wyoming were evaluated for treat- 
ability by activated carbon adsorption. Three different carbons 
were tested in batch operations with the best of these further evalu- 
ated in continuous flow mode for their ability to reduce organic 
contamination. Equilibrium curves were established for each carbon 
at a select dosage. Isotherm testing followed at three temperatures 
together with data fitting to accepted models. Experimental efforts 
concluded with evaluations of continuous flow adsorption in bench 
scale packed bed columns operated in a downflow mode. Depend- 
ing upon carbon dose and type, pollutant removals based upon total 
organic carbon (TOC) varied from thirty to over ninety percent at 
equilibrium. Additional data will be presented showing phenol and 
chemical oxygen demand (COD) removal at the corresponding 
configurations. There were significant differences noted in adsorp- 
tion between carbons and between modes of operation. It appears 
that coal based carbons outperform those derived from lignites. The 
paper closes with a discussion of the applicability of these research 
data to field or commercial scale treatment effort. 9 references, 9 
figures, 10 tables. 


21781 (EPRI-EA—3417-Vol.1) Geohydrochemical models 
for solute migration. Volume 1. Process description and com- 
puter code selection. Final report. Kincaid, C.T.; Morrey, 
J.R.; Rogers, J.E. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Feb 1984. Contract AC06-65RL01830. 
270p. NTIS, PC A12/MF A0Ol1; 1 - EPRI; GPO Dep. Order 
Number DE84009428. 

Portions are illegible in microfiche products. 

This study was carried out as part of an effort to evaluate 
existing geohydrochemical models and codes that apply to the 
study of leachate migration, and to select those models and design 
codes to satisfy interim and long-term modeling needs for the elec- 
tric utility industry. This document is the first volume in a three- 
volume series reporting on the conduct and results of the study. A 
summary of the hydrologic, geochemical, and microbial processes 
important to leachate migration is given in the first part of this 
volume followed by a summary of mathematical models of the 
process and applicable numerical methods. On the basis of the se- 
lection criteria, 21 existing codes of the subsurface environment 
have been selected for evaluation. They consist of 7 codes dealing 
with unsaturated zone hydrology, 7 codes dealing with saturated 
zone hydrology, 5 equilibrium geochemistry codes, 1 microbial 
code, and 1 code combining transport and equilibrium geochemis- 
try. The geochemical processes in the codes are based on adsorp- 
tion/desorption and precipitation/dissolution mechanisms for chem- 
ical transformations. These chemical transformations represent the 
sink/source characteristics important for solute migration in subsur- 
face environments. The hydrological flow and transport processes 
modeled in the codes are generally based on the kinematic pathline 
approach, the advective-dispersion approach, or the random-walk 
approach. At the present time, no identifiable codes exist which 
model the geohydrochemical processes completely or in a coupled 
manner. 69 references, 16 figures, 15 tables. 
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21782 (PB—84-140847) Dewatering of coal-clay waste 
slurries from preparation plants. Report of investigations/ 
1983. Brown, P.M.; Scheiner, B.J. (Bureau of Mines, Tusca- 
loosa, AL (USA). Tuscaloosa Research Center). Nov 1983. 
15p. (BM-RI—8824). NTIS, PC A02/MF A0O1. 

Library of Congress catalog card No. 83-15202. 

The Bureau of Mines is investigating a dewatering technique 
for coal-clay waste that uses a flocculant, polyethylene oxide 
(PEO). This flocculant forms strong stable flocs that can be dewa- 
tered on a static screen. A field test unit (FTU) using this technique 
was operated at approximately 400 gal/min, using a waste stream 
from the flotation circuit of a coal preparation plant. 


21783 (PB—84-153238) | Environmental assessment: 
source test and evaluation report - rectisol acid gas removal. 
Final report, Aug 81-Oct 83. Crawford, K.W.; Orsini, R.A. 
(TRW, Inc., Redondo Beach, CA (USA)). Feb 1984. 156p. 
NTIS, PC ‘A08/MF AOl. 

The report gives results of tests of a Rectisol acid gas re- 
moval unit at a Texaco refinery. The primary goal was to provide a 
data base for evaluation of Rectisol performance in entrained coal 
gasification applications. This Rectisol unit processes gases from the 
partial oxidation of oil by the Texaco synthesis gas generation proc- 
ess. A secondary goal was to validate sampling/analytical methods 
for constituents such as HCN and NH3 which were expected to be 
present at very low levels in the gas samples. Data are evaluated 
from the standpoint of differences in coal vs. oil applications and/ 
or where only part of the gas is shifted. 


21784 (SAND—83-2227) Physical modeling of marginally 
stable tailings dams using centrifuge simulation techniques. 
Sutherland, H.J.; Rechard, R.P.; Heckes, A.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Feb 1984. Contract 
AC04-76DP00789. 42p. NTIS, PC A03; 3; GPO Dep. Order 
Number DE84008597. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The stability of a marginally stable tailings dam is investigat- 
ed using centrifuge simulations and flow and stability analyses. The 
centrifuge simulations are conducted on Sandia's large radius ma- 
chine using tailings from a coal mine. Pore pressure measurements 
and photographic coverage of the phreatic surface permit the deter- 
mination of the flow field developed in the dam. The simulations 
investigate the effects of packing density and particle size distribu- 
tion on the stability of a dam. The results illustrate that an increase 
in packing density can increase the stability of the embankment and 
that the addition of slurried fines to the embankment affects stabili- 
ty by changing the properties of the tailings used to construct the 
dam and by limiting the discharge of water from the reservoir 
through the dam. For the tailings studied here, the increase in pack- 
ing density and fines increases the stability of the dam by changing 
the material properties of the tailings. However, these changes also 
restrict the flow through the embankment and thereby reduce the 
stability of the dam by raising the level of both the reservoir and 
the phreatic surface. The addition of fines into the reservoir dra- 
matically lowers the position of the phreatic surface by restricting 
the flow of water into the dam. The effect of this decreased flow is 
to increase the stability of the embankment, if over-topping of the 
dam does not occur. 14 references, 15 figures, 2 tables. 


21785 Resource Conservation and Recovery Act (RCRA) 
leachate analysis of slag from magnetohydrodynamics coal 
combustion. Dahlberg, M.D. (Pittsburgh Energy Tech. 
Center, PA). Environmental Science and Tecineleay: 17: No. 
3, 175-177(Mar 1983). 

Magnetohydrodynamics (MHD) is a process for generating 
electricity directly from thermal energy. Waste slag from MHD 
combustion will be subject to disposal in compliance with the Re- 
source Conservation and Recovery Act (RCRA). MHD combustor 
and fly ash slags from Montana Rosebud coal were analyzed for 
physical characteristics and trace elements. Concentrations of trace 
elements in the slag were relatively low in comparison to other 
coal wastes, and concentrations in leachates were below the "maxi- 
mum allowable concentrations” established by the EPA under 
RCRA. Thus, the slags would be classified as nonhazardous wastes. 


ERA-9/12 / 2902 


21786 Advanced fossil technologies. Daugherty, E.D. 
(Tennessee Valley Authority, Chattanooga). pp 22 pages, 
Part III, Paper 3 of Electric utility research and develop- 
ment. Albany, New York; New York State Department of 
Public Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Improved stack-gas scrubbers, advanced coal-cleaning tech- 
niques, and fluidized-bed combustion are technologies that could be 
commercially used by utilities during the next 5-15 years. A status 
report on each describes Tennessee Valley Authority (TVA) re- 
search programs at several locations. Successful development of 
stack-gas scrubbers will eventually become a source of industrial 
chemicals, although near-term costs will make power generation 
costs high. Continuing technical and economic problems will pre- 
clude some cleaning-process research, but the coal-recovery proc- 
ess of agglomeration and high gradient magnetic separation for the 
beneficiation of coal both look promising. TVA is cooperating with 
an atmospheric fluidized-bed combustion (AFBC) pilot plant, and is 
planning a 200 MW demonstration plant. 12 figures (DCK) 
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REFER ALSO TO CITATION(S) 21698, 21715, 21753, 21755, 21756, 21824, 
22305, 23541 


21787 (DOE/FC/10271—1583) Soil attenuation of lea- 
chates from low-rank coal combustion wastes: a literature 
survey. Gauntt, R.O.; DeOtte, R.E.; Slowey, J.F.; McFar- 
land, A.R. (Texas A and M Univ., College Station (USA)). 
Jan 1984. Contract AC18-81FC10271. 143p. NTIS, PC 
A07/MF A0Ol1; 1; GPO Dep. Order Number DE84010498. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In parallel with pursuing the goal of increased utilization of 
low-rank solid fuels, the US Department of Energy is investigating 
various aspects associated with the disposal of coal-combustion 
solid wastes. Concern has been expressed relative to the potential 
hazards presented by leachates from fly ash, bottom ash and scrub- 
ber wastes. This is of particular interest in some regions where dis- 
posal areas overlap aquifer recharge regions. The western regions 
of the United Siates are characterized by relatively dry alkaline 
soils which may effect substantial attenuation of contaminants in the 
leachates thereby reducing the pollution potential. A project has 
been initiated to study the contaminant uptake of western soils. 
This effort consists of two phases: (1) preparation of a state-of-the- 
art document on soil attenuation; and (2) laboratory experimental 
studies to characterize attenuation of a western soil. The state-of- 
the-art document, represented herein, presents the results of studies 
on the characteristics of selected wastes, reviews the suggested 
models which account for the uptake, discusses the specialized co- 
lumnar laboratory studies on the interaction of leachates and soils, 
and gives an overview of characteristics of Texas and Wyoming 
soils. 116 references, 10 figures, 29 tables. 


21788 (DOE/METC—84-7, pp 10p, Section 4.3) Sorp- 
tion of lead, cadmium, arsenic, and selenium by coal, char, 
and ash, Park, J.E. (Univ. of Cincinnati, OH); McGowan, 
L.J.; Fair, P.S. Dec 1983. NTIS, PC A24/MF AOl. 
(CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

ere are several environmental concerns resulting from the 

in-situ gasification of coal; among them being subsidence, air emis- 
sions and groundwater pollution. All of these are important consid- 
erations, but this study focused on the potential contamination of 
groundwater by volatile trace elements. The objective was to assess 
through laboratory studies the sorptive capacities of the surround- 
ing environment for the contaminants lead, cadmium, arsenic and 
selenium. Column and batch studies were performed in order to 
evaluate the retention of these trace elements on coal, char and ash. 
Solutions of lead were fed through columns of coal, char and ash. 
Batch tests examined solutions of the four trace elements individual- 
ly and together in contact with coal, ash and char. 7 references, 10 
figures, 4 tables. 
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21789 (DOE/METC—84-7, pp 14p, Section 4.4) Effects 
of the Rawlins UCG/SDB tests on groundwater composition 
and migration. Ahner, P.F. (Gulf Research & Development 
Co., Pittsburgh, PA); Bloomstran, M.A. Dec 1983. IS, 
PC A24/MF AO1. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Boonies IL, USA (7 Aug 1983). 

e Department of Energy UCG/SDB program (Under- 
ground Coal Gasification of Steeply Dipping Beds) has been com- 
pleted. The program, conducted by Gulf Research & Development 
Company, ran from 1977 to 1982 and included two field tests. An 
important goal of this program was to minimize the effects of UCG 
on the groundwater quality and flow characteristics in the area of 
the field tests. To achieve this objective, an extensive hydrological 
characterization program was established and implemented. A five 
year groundwater monitoring program was conducted to determine 
the effectiveness of the site selection criteria. Data from the pro- 
gram are presented and relationships are drawn from various UCG 
site activities such as well pressurization, reverse burnlinking, and 
test termination. 8 references, 15 figures, 13 tables. 


21790 (DOE/METC—84-7, pp 16p, Section 4.5) Eval- 
uation of the magnitude of groundwater contamination at the 
US DOE Hoe Creek UCG experimental site. Saulnier, G. 
(TRW Energy Development Group, Lakewood, CO); 
McTernan, E.M.; Bartke, T.C. Dec 1983. NTIS, PC A24/ 
MF AO1. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
ae IL, USA (7 Aug 1983). 

e US Department of Energy Hoe Creek Underground 

Coal Gasification Experimental Site has been the subject of many 
environmentally directed investigations. To date, these investiga- 
tions have focused primarily on identification and quantification of 
contaminants in the groundwater at the site as a result of these 
UCG experiments, and on the possible mechanisms of that contami- 
nation in monitoring wells on the northern and eastern boundaries 
on the site, indicating the possibility of a contaminant plume result- 
ing from the Hoe Creek II burn. State of Wyoming DEQ authori- 
ties have requested immediate steps be taken to verify the extent of 
the contamination and evaluation of methods of containment and 
restoration of groundwater to baseline quality. Major organic con- 
tamination has taken place at the Hoe Creek II as a result of under- 
ground coal gasification experiments. Contamination appears to 
have been generated by gas transport during the burn and from 
leaching of ash, tar and char after reflooding of the experiment site. 
Large scale effects on water quality have been observed up to 130 
feet from the cavity. A major peak appears to have passed the 130 
foot mark but has not yet been observed at greater distances, partly 
due to the well spacing and sampling frequency. Natural processes 
appear to be at work reducing the effects of inorganic contamina- 
tion but more study is needed to determine if adsorption, oxidation- 
reduction, or biological action are helping to remove organic con- 
tamination. 7 references, 9 figures, 2 tables. 


21791 (FWS/OBS—81/08) Utilization of surface mine 
ponds in East Tennessee by breeding amphibians. Turner, 
L.J.; Fowler, D.K. (Tennessee Valley Authority, Norris 
(USA). Div. of Land and Forest Resources). Jun 1981. 19p. 
NTIS, PC A02/MF AO1. Order Number DE84900908. 

Portions are illegible in microfiche products. 

Of 24 ponds examined on Ollis Creek Surface Mine, Camp- 
bell County, Tennessee, 21 contained breeding amphibians. Twelve 
species of amphibians were identified in ponds that ranged from 4.0 
to 8.0 in pH. Although ponds with low pH values were used by 
breeding amphibians, significantly more amphibian species were 
found in ponds with higher pH values. The average pH of ponds 
occupied by each amphibian species varied. Spring peepers (Hyla 
crucifer) occupied ponds with the lowest average pH (5.22) while 
upland chorus frogs (Pseudacris triseriata feriarum) utilized ponds 
with the highest average pH (6.33). Findings indicated high biologi- 
cal productivity in surface mine ponds. Aquatic vegetation was 
present in 20 of the 24 ponds. Aquatic insects and a diverse wildlife 
fauna utilized the study ponds. Large mammals (3 species), water- 
birds (17 species), and snakes (2 species) were among those species 
observed. Surface mine ponds were found to supply an important 
habitat component for a variety of wildlife species and therefore 
improve the quality of wildlife habitat on the surface mines. In 
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some areas, mine ponds are the only source of surface water avail- 
able for wildlife use. 23 references, 9 figures, 5 tables. 


21792 (PB—84-137231) Control of criteria and non-crite- 
ria pollutants from coal/liquid mixture combustion. Final 
report Nov 81-Nov 82. Stelling, J.H.E.; Call, S.J. (Radian 
Corp., Durham, NC (USA)). Jan 1984. 229p. NTIS, PC 
Al11/MF AO01. 

See also PB83-247247. 

The report summarizes the existing data base on NOx, SO2, 
and particulate matter emissions from combustion sources burning 
coal/liquid mixtures (CLMs). It also gives available emissions data 
for the various trace elements, and identifies control techniques that 
can reduce the emissions of the above pollutants. It assesses these 
techniques for their efficiency to reduce emissions from CLM com- 
bustion to levels representative of oil firing. In addition to the tech- 
nical evaluations, economic evaluations of control technologies are 
presented. Capital costs, operating expense, and overall lifecycle 
costs are discussed. Multipollutant control capabilities of the select- 
ed control technologies are assessed, as well as any secondary pol- 
lution problems associated with using a particular control tech- 
nique. Any particular problems with retrofit applications of the de- 
vices are highlighted, and any interferences of the control devices 
with the combustion process are discussed. 


21793 (PB—84-140433) Collom Gulch Study Area: re- 
source and potential reclamation evaluation summary. Report 
for 1980-83. (Bureau of Reclamation, Salt Lake City, UT 
(USA). Upper Colorado Region). Sep 1983. 1lp. NTIS, PC 
A02/MF AOl1. 

See also PB84-140441; Sponsored in part by Geological 
Survey, Denver, CO. 

The executive summary report briefly describes the resource 
and potential reclamation evaluation of the Collom Gulch study 
area of northwestern Colorado. A brief description of the site is 
presented which includes climate, geology, coal resources, soil and 
overburden, land classification, vegetation, wildlife habitat, and hy- 
drology. It also includes a summary of potential reclamation prob- 
lems and recommended reclamation measures. 


21794 (PB—84-140441) Collom Gulch Study Area: re- 
source and potential reclamation evaluation. Final report 
1980-83. (Bureau of Reclamation, Salt Lake City, UT 
(USA). Upper Colorado Region). Sep 1983. 272p. (R—34- 
80). NTIS, PC A12/MF AOl1. 

See also PB84-140433; Prepared in cooperation with Geolog- 
ical Survey, Washington, DC. 

The report covers the resource and potential reclamation 
evaluation of the Collom Gulch study area located in northwestern 
Colorado. The purpose of the report is to present baseline data on 
the climate, physiography, geology, coal resources, soil, overbur- 
den, hydrology, vegetation, wildlife, and cultural resources of the 
area. Recommendations for successfully reclaiming the postrip- 
mined areas are also included in the report. 


21795 (PB—84-141076) Control of acid drainage from 
coal refuse using anionic surfactants. Report of investiga- 
tions/1983. Kleinmann, R.L.P.; Erickson, P.M. (Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Research Center). 
Nov 1983. 22p. (BM-RI—8847). NTIS, PC A02/MF AOl. 

Library of Congress catalog card No. 83-600348. 

To control the formation of acid drainage at its source, the 
Bureau of Mines has investigated the role of iron-oxidizing bacteria 
in the oxidation of pyrite. In laboratory tests, it was determined 
that Thiobacillus ferrooxidans could be controlled in coal refuse 
using anionic surfactants, with an associated decrease in acid pro- 
duction of about 75 pct. Either a hydroseeder or a road-water truck 
can be used to apply the surfactant. Since the surfactant solution 
must reach the pyritic material to be effective, sites that have been 
reclaimed are generally not amenable to these procedures. A simple 
laboratory test is described that provides an estimate of adsorption 
potential; this can be used to calculate a safe application rate. 
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21796 (PB—84-143445) Basic research on coal fragmen- 
tation and dust entrainment. Volume 1. Technical informa- 
tion. Open file report (final) 19 March 1981-19 May 1982. 
Stecklein, G.L.; Branstetter, R.; Arrowood, R.; Davidson, 
D.; Lankford, J. (Southwest Research Inst., San Antonio, 
TX (USA)). Jun 1982. 125p. NTIS, PC A06/MF AOl. 

See also Volume 2, PB84-143452. 

This report summarizes the results of research into the areas 
of the fragmentation and entrainment of airborne respirable dust 
(ARD). The objectives of the program were fourfold: first, to 
review the present state of knowledge regarding ARD; second, to 
expand this state of knowledge through the identification of hypo- 
thetical microscopic mechanisms by which the coal is fragmented 
and the dust becomes entrained; third, to specify the informational 
requirements to verify or nullify these hypotheses; and fourth, to 
relate experimental techniques that will produce that required infor- 
mation. Additionally, insights are provided regarding potential 
methods of extraction and/or treatment that may reduce the con- 
centration of ARD. Volume I presents the technical information on 
the investigation. 


21797 (PB—84-143452) Basic research on coal fragmen- 
tation and dust entrainment. Volume 2. Appendix information. 
Open file report (final) 19 Mar 1981-19 May 1982. Stecklein, 
G.L.; Branstetter, R.; Arrowood, R.; Davidson, D.; Lank- 
ford, J. (Southwest Research Inst., San Antonio, TX 
(USA)). Jun 1982. 167p. NTIS, PC A08/MF AOl1. 

See also Volume 1, PB84-143445. 

This report summarizes the results of research into the areas 
of the fragmentation and entrainment of airborne respirable dust 
(ARD). The objectives of this program were fourfold: first, to 
review the present state of knowledge regarding ARD; second, to 
expand this state of knowledge through the identification of hypo- 
thetical microscopic mechanisms by which the coal is fragmented 
and the dust becomes entrained; third, to specify the informational 
requirements to verify or nullify these hypotheses; and fourth, to 
relate experimental techniques that will produce that required infor- 
mation. Volume II contains the appendix. 


21798 (PB—84-151380) Resource and potential reclama- 
tion evaluation: Williams and McKenzie Counties Study, 
North Dakota. Summary. Final report 1981-83, Calcagno, F. 
Jr; Westman, G.H. (Bureau of Reclamation, Billings, MT 
a Upper Missouri Region). Jul 1983. 29p. NTIS, PC 


See also PB84-151398. 

The purpose of this investigation was to collect baseline data 
for establishing reclamation objectives and lease stipulations. The 
area of study, located in northwestern North Dakota, is situated in 
the glaciated Missouri Plateau section of the Great Plains Physio- 
graphic Province. The topography of the area is predominantly flat 
to gently rolling uplands which are locally dissected along drain- 
ages. Pre-Pleistocene to Holocene gravel terraces, Pleistocene gla- 
cial deposits, and Holocene loessal and alluvial deposits locally 
mantle the bedrock in the area. Twelve fairly persistent lignite beds 
were penetrated by drilling in the area. Soil/verburden samples 
from 20 representative drill holes were evaluated for suitability as 
plant media in reconstructed profiles. Most of the materials were 
rated as limited suitability or unsuitable due to textural limitations, 
high exchangeable sodium percentage, moderate salinity, and/or 
moderately high levels of manganese or nickel. X-ray diffraction 
analyses were performed on about 200 overburden samples. Illite 
and random mixed-layer clays, together, generally comprised 75- 
90% of the clay fraction. Kaolinite and chlorite were also common 
constituents, but averaged only 10% and 5%, respectively, of the 
clay fraction. 


21799 (PB—84-151398) Resource and potential reclama- 
tion evaluation: Williams and McKenzie Counties Study, 
North Dakota. Final report 1981-83. Calcagno, F. Jr; West- 
man, G.H. (Bureau of Reclamation, Billings, MT (USA). 
Upper Missouri Region). Jul 1983. 227p. NTIS, PC A11. 

See also PB84-151380. 

The purpose of this investigation was to collect baseline data 
for establishing reclamation objectives and lease stipulations. The 
area of study, located in northwestern North Dakota, is situated in 
the glaciated Missouri Plateau section of the Great Plains Physio- 
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graphic Province. The topography of the area is predominantly flat 
to gently rolling uplands which are locally dissected along drain- 
ages. Twelve fairly persistent lignite beds were penetrated by drill- 
ing in the area. Soil/overburden samples from 20 representative 
drill holes were evaluated for suitability as plant media in recon- 
structed profiles. Most of the materials were rated as limited suit- 
ability or unsuitable due to textural limitations, high exchangeable 
sodium percentage, moderate salinity, and/or moderately high 
levels of manganese or nickel. X-ray diffraction analyses were per- 
formed on about 200 overburden samples. Illite and random mixed- 
layer clays, together, generally comprised 75-90% of the clay frac- 
tion. 


21800 Environmental cost of underground mining technol- 
ogy. Sullivan, P.J.; Lavin, M.L. (Ball State Univ., Muncie, 
IN). pp 658-664 of Energy in the man-built environment. 
Anglin, R.L. Jr (ed.). New York, NY; American Society of 
Civil Engineers (1982). (CONF-810808—). 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

With the evolution of an energy technology, increased envi- 
ronmental control costs may be incurred. The prediction of envi- 
ronmental cost, however, is extremely difficult since total cost will 
be dependent upon the site characteristics where the technology is 
implemented. It is hypothesized that by characterizing individual 
sites within a given region, mathematical relationships can be iden- 
tified which will allow environmental cost estimates. Using under- 
ground coal mining technology as an example, mine plans from 
eastern Kentucky were analyzed to determine mine site characteris- 
tics (e.g., surface disturbance, spoil generated, etc.). These data 
were assessed using linear regression analysis to determine possible 
relationships between mine characteristics and environmental con- 
trol requirements. The results of this analysis show that as mine 
production increases, surface area disturbed and subsequent control 
requirements increase. The combination of these relationships with 
engineering control costs shows that as coal production increases, 
environmental control costs decrease. However, if coal production 
exceeds 500,000 tons/year, environmental cost will probably in- 
crease due to added refuse disposal and water treatment require- 
ments. 4 references, 4 figures, 4 tables. 


21801 Coal conversion solid waste disposal. Francis, 
C.W.; Boegly, W.J. Jr; Turner, R.R.; Davis, E.C. (Oak 
Ridge National Lab., TN). pp 665-675 of Energy in the 
man-built environment. Anglin, R.L. Jr (ed.). New York, 
NY; American Society of Civil Engineers (1982). (CONF- 
810808—). Contract W-7405-ENG-26. 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

The major solid waste produced at coal conversion facilities 
will be gasification slag or ash. To evaluate the impact of this waste 
on the environment, the Oak Ridge National Laboratory conducted 
extensive characterization and leaching studies on ash/slags that 
had been generated in bench-scale operations, pilot plants, and/or 
process development units for the Cogas, British Gas/Lurgi, 
Grace/Texaco, U-Gas, Foster Wheeler/Stoic, SRC-I/Kippers- 
Totzek, SRC-II/Texaco, and Combustion Engineering gasification 
processes. These studies, designed to assess the consequences of dis- 
posal in landfills, showed that none of the leachates from these 
eight wastes exceeded the US Environmental Protection Agency's 
toxicity limits established as a result of the Resource Conservation 
and Recovery Act of 1976. Thus, these ash/slags would be classi- 
fied as “nonhazardous” wastes. Quantities of polynuclear aromatic 
hydrocarbons (PAH) that were observed in the aqueous leachates 
of selected ash/slags were less than 1 wg/g and appear to be of no 
significant environmental concern. Column elution studies revealed 
effluents with pH values less than 3 and sulfate concentrations 
greater than 10,000 mg/L for wastes containing sulfur concentra- 
tions from 0.3 to 4%. As a result, the major environmental impact 
associated with disposal of these solid wastes appears to be the dis- 
solution of sulfate and the potential acidification of ground water. 
13 references, 1 figure, 4 tables. 
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21802 Assessment of the environmental impact of power 
plant fly ash. Murtha, M.J.; Burnet, G. (Ames Laboratory, 
USDOE and Department of Chemical Engineering, Iowa 
State University, Ames, Iowa). Alternative Energy Sources; 9: 
231-247(Dec 1980). (CONF-801210—). Contract W-7405- 
ENG-26. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The disposal of large amounts of coal fly ash is an environ- 
mental problem of increasing magnitude. The two principal reasons 
for environmental concern are the entry of heavy metals from fly 
ash into the soil and water supplies, and radiation from the natural- 
ly occuring radionuclides in fly ash. Currently, about 50 million 
tons per year of coal fly ash are being produced in the United 
States, and it is estimated that the increased consumption of coal 
will raise fly ash production to approximately 60 and 150 million 
tons per year by 1985 and 2000, respectively. Only about 17 per- 
cent of the fly ash produced annually is presently being used and 
this largely for construction purposes. The 1976 Resource Conser- 
vation and Recovery Act (RCRA) deals with the management of 
solid and hazardous wastes, and encourages energy and resource re- 
covery. Recent research has indicated that solid wastes from coal 
combustion, including fly ash, could be classified as hazardous 
under present EPA definitions. The seriousness of this possibility 
has been recognized and new rules for coal ash waste disposal are 
being considered. Ames Laboratory research on fly ash utilization 
as an alternative to disposal includes extraction of metals from the 
ash and discovery of uses for the process residues. Recovery of alu- 
mina and iron oxides by physical and chemical processing would 
permit large scale utilization of fly ash and help reduce dependency 
on imports. This paper deals with the environmental impact of coal 
combustion and fly ash disposal, the current status of relevant legis- 
lation and regulations, and ash utilization process development. A 
process being developed at the Ames Laboratory for metals recov- 
ery from fly ash is described. 


21803 Effects of coal-fired electricity. Ermak, D.L.; 
Kercher, J.R.; Ritschard, R.L. pp 116-134 of Reclamation 
and use of disturbed land in the southwest. Thames, J.L. 
(ed.). Tucson, AZ; Univ. of Arizona Press (1977). Contract 
W-7405-ENG-48. 

A comprehensive approach has been presented for evaluat- 
ing the environmental and human health effects of coal-fired elec- 
tricity production in the southwestern region of the US. The possi- 
ble effects upon the atmosphere, land and soil, hydrosphere, biota, 
and humans have been identified. Methods for evaluating the extent 
of the effects have been presented. In general, evaluations will re- 
quire the combined results of laboratory experiments, field experi- 
ments and monitoring, and predictive model simulations. Of all the 
effects considered, the major concerns in the southwest are: pollut- 
ant effects on all parts of the environment due to atmospheric emis- 
sions of power plants; increased salinity of the Colorado River due 
to water consumption by present and future power plants; possible 
pollutant contamination of the hydrosphere due to mining oper- 
ations; and reclamation of mined land. 


21804 Ground-water quality effects of an underground 
coal gasification experiment. Mead, S.W.; Campbell, J.H.; 
Stephens, D.R. Livermore, CA; University of Calfornia 
(1977). 13p. (CONF-770652—). Contract W-7405-ENG-48. 

From 3. annual underground coal conversion symposium; 
Fallen Leaf Lake, CA, USA (6 Jun 1977). 

Ground-water sampling and analysis have been carried out 
at the site of an in situ coal gasification experiment conducted by 
the Lawrence Livermore Laboratory (LLL) near Gillette, Wyo- 
ming. An important environmental question associated with the in 
situ gasification of coal concerns the possibility that reaction prod- 
ucts (ash and tars) left underground following the gasification proc- 
ess may lead to the contaimination of local ground waters. In an 
effort to clarify the significance of this problem, the authors have 
sampled the water from more than 12 wells in the vicinity of an 
underground gasification experiment before, during, and up to 6 
months following gasification. Water samples were analyzed in the 
field and at LLL, US Geological Survey, and Research Triangle 
Institute for a variety of characteristics, including the presence of 
70 inorganic elements and compounds, phenolic materials, dissolved 
organic carbon, and volatile organics. The authors find a greatly in- 
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creased concentration of phenolic materials (450 mg/1) just outside 
the burn boundary, and a variety of inorganic species issuing from 
within the residual ash bed. All contaminants decrease rapidly with 
distance, although above-background levels of some species were 
detected 100 feet from the burn zone. Several important contami- 
nants showed a large decrease in concentration with time, possibly 
a result of adsorption. 
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21805 (DOE/MC/19404—T12) Measurement of dynamic 
reservoir conditions. Technical progress report, November 
1983, (United States Steel Corp., Monroeville, PA). Mar 
1984. Contract AC21-82MC19404. 53p. NTIS, PC A04; 3; 
GPO Dep. Order Number DE84008307. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Technical progress report on the drainage borehole DHM-7 
at the Grove Test Site for November 1983 is presented. In addition 
daily production data for November for drainage borehole DHM-4 
are included in Appendix Table I. The study of joints and linears in 
the Oak Grove area, especially in relation to borehole DHM-7, was 
completed in late November. The report of this study along with 
collected data is presented in Appendix A. 1 reference, 15 figures, 1 
table. 
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REFER ALSO TO CITATION(S) 21759, 21796, 21797, 21805, 21839, 21843 


21806 (DOE/FE/00016—T26) Evaluate fundamental ap- 
proaches to longwall dust control. Phase III report. Babbitt, 
C.; Bartlett, P.; Kelly, J.; Ludlow, J.; Mangolds, A.; Rajan, 
S.; Ruggieri, S.; Varga, E. (Foster-Miller, Inc., Waltham, 
MA (USA)). 31 Mar 1984. Contract AI01-81FE00016. 145p. 
NTIS, PC A07/MF A0Ol; 1; GPO Dep. Order Number 
DE84008571. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The overall objective of the contract is to evaluate the effec- 
tiveness of available dust control technology for double-drum 
shearer longwall sections in a coordinated, systematic program at a 
few longwall test sections and to make the results available to the 
entire coal mining industry. This program is investigating nine dif- 
ferent dust control techniques. These nine subprograms encompass 
a broad range of dust control measures ranging from administrative 
controls to new hardware. They span not only presently employed 
methods but also those recently adopted in the United States and 
those proposed for the future. This report documents the Phase III 
effort on each of the subprograms. For clarity, the report is divided 
in sections by subprogram as follows: Section 2, Subprogram A - 
passive barriers/spray air movers for dust control; Section 3, Sub- 
program B - practical aspects of deep cutting; Section 4, Subpro- 
gram C - stage loader dust control; Section 5, Subprogram D - 
longwall automation technology; Section 6, Subprogram E - long- 
wall application of ventilation curtains; Section 7, Subprogram F - 
reversed drum rotation; Section 8, Subprogram G - reduction of 
shield generated dust; Section 9, Subprogram H - air canopies for 
longwalls; and Section 10, Subprogram I - mining practices. 43 fig- 
ures, 11 tables. 


21807 (EUR—7776-DE) Methane degassing in high- 
output coal faces. Pt. 2. (Bergbau-Forschung G.m.b.H. Fors- 
chungsinstitut des Steinkohlenbergbauvereins, Essen (Ger- 
many, F.R.)). 1982. 168p. (In German). Commission of the 
European Communities, Luxembourg. 

The research project sponsored by the KEG comprises five 
sub-projects: 1. Methane kinetics in coal seams and bedrock under 
the influence of winning operations; 2. Influence of seam stratigra- 
phy and tectonics on in-seam gas kinetics; 3. Degassing characteris- 
tics of high-performance winning operations; 4. Degassing in high- 
output faces; 5. Use of process computers. The studies were carried 
out between 1. Jan 1978 and 31. Dec 1980 by the Forschungsstelle 
fuer Grubenbewetterung und Klimatechnik der Bergbau-Forschung 
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GmbH (sub-projects 1 to 3 and 5) and Saarbergwerke AG (sub- 
project 4). 


21808 (EUR—8373-DE) Improvements of face-end tech- 
nology. Schuermann, F. (Commission of the European Com- 
munities, Luxembourg; Bergbau-Forschung G.m.b.H. Fors- 
chungsinstitut des Steinkohlenbergbauvereins, Essen (Ger- 
many, F.R.)). 1982. 58p. (In German). Commission of the 
European Communities, Luxembourg. 

Early detection of undesirable rock deformation and early 
planning of countermeasures are particularly difficult in coal faces. 
The control circuit for measurement, evaluation, early detection 
and planning of countermeasures can only have a length of 10 to 50 
m, and this control section moves with the face. Remote monitor- 
ing, in consequence, ought to be automatic, with immediate evalua- 
tion and process guidance. After detailed laboratory experiments 
and underground tests, a processor-controlled multipoint measuring 
system has been developed. The system is able to poll 96 sensor for 
different physical parameters within a period of 3 minutes, to regis- 
ter the input data and to establish trends on this basis. Apart from 
position sensors, sensors have also been developed for the measure- 
ment of temperatures, pressures, angles of inclination and seam 
straightness. 


21809 (PB—84-127018) Evaluation of longwall dust 
sources. Open file report 15 Sep 80-15 Apr 83. Ludlow, J.; 
Marshall, E. (Foster-Miller, Inc., Waltham, MA (USA)). 
Apr 1983. 26lp. NTIS, PC A12/MF A011. 

The major objective of this study was to define the relative 
contributions of various sources of respirable airborne dust on long- 
wall faces. In order to define the contribution of various primary 
sources, continuous dust level data were recorded on five longwalls 
for an average of five shifts at each. By analysis of these data with 
records of face activity, it was possible to determine the overall 
contribution of each of the major elements of the longwall system 
to overall respirable dust exposure at various face locations. Aver- 
age levels were determined for roof support generated dust, con- 
veyor and intake dust, and for dust levels during various shearer 
activities. When average levels are compared between mines, a sig- 
nificant degree of consistency is noted. Another objective of the 
study was to differentiate the various dust sources associated with 
the shearer. 


21810 (PB—84-140185) Drag bit cutting characteristics 
using sintered diamond inserts. Report of investigations/1983. 
Roepke, W.W.; Hanson, B.D.; Longfellow, C.E. (Bureau of 
Mines, Twin Cities, MN (USA). Twin Cities Research 
Center). Nov 1983. 37p. (BM-RI—8802). NTIS, PC A03/ 
MF AOl. 

Library of Congress catalog card No. 83-600224. 

The Bureau of Mines tested new designs of drag bit cutters 
with sintered diamond inserts instead of standard tungsten carbide 
tips. The bits were tested for orthogonal cutting forces, primary 
dust generation, and incendivity, with a standard plumb-bob type 
conical cutter (60 degrees included tip angle) as the reference. Pre- 
liminary wear and impact-failure testing were also done. The results 
were mixed. Two new designs had forces similar to those of the 
reference bit, but one new design had about twice the normal force. 
This same design had almost twice the specific energy during shal- 
low cutting but generated an equal or slightly lower amount of pri- 
mary dust than did the references bit. Incendivity was eliminated 
for two radial designs. One conical design had ignition only after 
more than 15 impacts, but the other conical design was incendive. 
Impact failure occurred, but not so quickly as anticipated. 


21811 (PB—84-140193) Laboratory tests for selecting 
wetting agents for coal dust control. Report of investigations/ 
1983. Zeller, H.W. (Bureau of Mines, Twin Cities, MN 
(USA). Twin Cities Research Center). Nov 1983. 28p. (BM- 
RI—8815). NTIS, PC A03/MF AO1. 

Library of Congress catalog card No. 83-600257. 

The Bureau of Mines is conducting research to determine 
whether the use of chemical surfactants improves respirable coal 
dust control and is evaluating laboratory test criteria for selecting 
effective surfactants. This publication presents the results from wet- 
ting effectiveness tests with emphasis on the capillary rise test. 
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21812 (PB—84-140300) Testing modified coal-cutting bit 
designs for reduced energy, dust, and incendivity. Report of 
investigations/1983. Roepe, W.W.; Hanson, B.D. (Bureau of 
Mines, Twin Cities, MN (USA). Twin Cities Research 
Center). Nov 1983. 38p. (BM-RI—8801). NTIS, PC A03/ 
MF AOl. 

Library of Congress catalog card No. 83-600223. 

Four bit designs, two conical and two radial, were tested in 
coal against a 60 degrees conical reference bit to obtain data on or- 
thogonal cutting forces and primary respirable dust generation. One 
concial and one radial design were modified by the Bureau of 
Mines for these tests. Results were mixed: One radial bit used sub- 
stantially lower overall cutting forces and specific energy than the 
other bits and was the only cutter lower on energy and most forces 
than the standard 60 degrees bit. However, it generated more spe- 
cific and total dust than any other bit. The four bits were also 
tested for incendivity, with a 90 degrees plumb-bob bit as the refer- 
ence. The frictional ignition tests were designed to simulate both 
trimming top rock and cutting such rock during advance on-sump. 


21813 (PB—84-141068) Automatic fire protection for 
mobile underground mining equipment. Report of investiga- 
tions/1983. Johnson, G.A. (Bureau of Mines, Twin Cities, 
MN (USA). Twin Cities Research Center). Nov 1983. 17p. 
(BM-IC—8954). NTIS, PC A02/MF AO1. 

Library of Congress catalog card No. 83-600271. 

To improve productivity and cut costs, modern underground 
mining operations have become more mechanized. This mechaniza- 
tion has increased the usage of fuels, hydraulics, and electrical 
equipment associated with diesel-powered vehicles, thereby also in- 
creasing the hazards of underground mine fires. The Bureau of 
Mines evaluated the fire hazard problem and assembled prototype 
components for a system that would automatically sense and extin- 
guish fires on mobile underground equipment. The prototype 
system and alternative designs were in-mine-tested and proved ef- 
fective. This report summarizes this technology, which can cost ef- 
fectively help solve the problem of fire hazards on underground ve- 
hicles. 


21814 (PB—84-141886) Design, development and valida- 
tion of a training system for roof bolt equipment operators. 
Open file report, 21 September 1978-10 April 1982. Hinton, 
W.M. Jr.; Menzer, G.W.; Reilly, R.E.; Baker, R.M. (Allen 
Corp. of America, Alexandria, VA). 10 Apr 1982. 128p. 
NTIS, PC A07/MF AOl1. 

This report describes the approach, procedures, and results 
of a program to develop training materials for roof bolter opera- 
tors. The objective of the program was to design and produce a 
training sequence which would prepare roof bolter trainees for job 
performance. Data were collected and analyzed using the general 
procedures of Instructional Systems Development (ISD). Input data 
came from previous roof bolter training analysis program. These 
data were expanded and structured through a series of ISD steps: 
objectives hierarchies, media selection, syllabus, lesson specifica- 
tions, and training materials development. The resulting program 
consisted of an ordered sequence of 15 lessons. The media mix for 
the 15 lessons included lectures, slide-tape lessons, and hands-on in- 
struction using operational roof bolters. Contents of all lessons were 
reviewed and approved by the Bureau of Mines. 


21815 (PB—84-142658) Dust sources and controls on the 
six US longwall faces having the most difficulty complying 
with dust standards. Information circular/1983. Jankowski, 
R.A.; Organiscak, J.A. (Bureau of Mines, Pittsburgh, PA 
(USA). Pittsburgh Research Center). Nov 1983. 26p. (BM- 
IC—8957). NTIS, PC A03/MF AOl. 

Library of Congress catalog card No. 83-14228. 

The Bureau of Mines has recently identified five major fac- 
tors that contribute to high respirable dust levels on the six U.S. 
longwall faces having the most difficulty complying with Federal 
dust standards: a poorly structured cutting sequence, a poorly de- 
signed external water spray system, marginal waterflow to the cut- 
ting drums, minimal controls at the stage loader and crusher, and 
the lack of effective controls for dust generated during support ad- 
vance. The results of this survey illustrate the need to address all 
the major sources of longwall dust generation and the need for 
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mine operators to implement a variety of control procedures to 
assure compliance. The Bureau of Mines will continue to assist 
mine operators in implementing improved dust controls and will 
work to identify and evaluate controls for dust generated during 
support advance. 


21816 (PB—84-143718) Achieving uniform-high-tensions 
in mechanical-anchor bolts. Open file report, 15 January 
1980-15 November 1981. Mahyera, A.; Jones, A.H. (Terra 
Tek, Inc., Salt Lake City, UT (USA)). Nov 1982. 12Ip. 
NTIS, PC A06/MF AO1. 


Towards the goal of achieving uniform high tensions in roof- 
bolts to provide superior roof support for extended periods, me- 
chanical anchor bolts were installed in a mine in eight different 
ways--under torque thrust control with and without hardened 
washers, belleville washers, and tension equalization; in a conven- 
tional manner with and without a hardened washer. The various 
bolt groups were analyzed in terms of tension uniformity and mean 
tension levels. Installing the bolts accurately with a hardened 
washer under the bolthead, and proper torque thrust control result- 
ed in the most uniformly tensioned bolt--with a coefficient variation 
of only 14%, an improvement of three times over a conventional 
installation. Also, these bolts maintained a high tension level--80% 
of the installation tension compared with 50% achieved conven- 
tionally. 


21817 (SE—8215) Sage Creek coal development electrici- 
ty supply. (British Columbia Hydro and Power Authority, 
Vancouver (Canada)). Jul 1982. 33p. British Columbia 
Hydro and Power Authority, Vancouver, Canada. 
Evaluation of several methods of transmission supply and 
route alternatives for an electric power supply line to the Flathead 
River valley of southeastern British Columbia where Sage Creek 
Coal Ltd. is proposing to develop coal mining operations. Investi- 
gations revealed that the optimum scheme is a 230 kV transmission 
line from the proposed Alexander Creek Substation, extending a 
distance of approximately 74 km (one of the shortest alternatives) 
to Sage Creek Coal Development, and at 10.652 million Can. dol- 
lars (unsurcharged) it is the least expensive 230 kV option to build. 
Alternative route and voltage options were evaluated and com- 
pared on the basis of costs and permissible voltage variations (i.e., 


technical feasibility) and are presented in this report for purposes of 
comparison. 


21818 Technological change in US coal mining: issues 
and evidence. Baker, J.G. (Oak Ridge Associated Universi- 
ties, TN). Energy Exploration and Exploitation; 2: No. 3, 233- 
241(1983). Contract AC05-760R00033. 

This article examines recent developments and issues con- 
cerning technological change in US coal mining. First, factors that 
influence the rate of technological change, such as firm profit, in- 
dustry structure, and investment are discussed with attention paid 
to economic conditions in the 1970s. This discussion concludes that 
characteristics such as geological variability, product homogeneity, 
and the high-cost long-term nature of investment required in coal 
mining result in lower levels of R and D in coal mining than in 
other industries. However, high rates of profit and the growth in 
coal demand in the 1970s resulted in growth in coal mining R and 
D throughout much of the 1970s. Second, evidence of technologi- 
cal change in coal mining is examined. Data concerning the em- 
ployment of scientists and engineers and R and D expenditures are 
analyzed. More direct measures of technological change such as 
productivity indexes, are also examined. These data suggest that 
changes in the types of coal mine work activities (health, safety, 
and environment as opposed to coal removal) have resulted in re- 
duced coal productivity in the face of increasing R and D. Given 
the relationship between sales, profit, investment, and R and D and 
technological change, the most beneficial means of advancing tech- 
nology in coal mining would be a healthy, sustained rate of growth 
in the coal market. Even in favorable economic conditions, the coal 
industry is unlikely to undertake highly innovative R and D be- 
cause of industry characteristics that are unaffected by economic 
variables. This gap in innovative R and D is a possible area of 
public sector involvement. 18 references, 2 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 21731, 21736, 21737, 21746, 21782, 21826, 
21827, 21830, 21839 


21819 (CONF-830317—4) Coal water slurry fuels: an 
overview. Pommier, L.; Frankiewicz, T.; Weissberger, W. 
(Occidental Research Corp., Irvine, CA (USA)). Mar 1983. 
29p. NTIS, PC A03/MF A0O1. Order Number DE84900252. 

From TMS/AIME meeting; Atlanta, GA, USA (6 Mar 
1983). 

Portions are illegible in microfiche products. 

The conclusions which we draw from our work to date, and 
to a certain extent from the industry's experience to date, are the 
following: (1) Occidental Research Corporation’s (ORC) coal-water 
mixture (CWM) fuel exhibits good handling properties and is read- 
ily combustible; (2) a promising process for integrated beneficia- 
tion/CWM manufacture has been developed; (3) ORC’s process 
concept can be implemented in a straightforward manner using ex- 
isting technology; and (4) CWM economics appear quite attractive. 
10 references, 14 figures, 1 table. 


— (DOE/FE/00100—T1) Evaluate mobile in-pit coal 

systems. Final report. Jensen, N.; Prisbrey, K.A. 
(idaho Univ., Moscow (USA); USDOE Assistant Secretary 
for Fossil Energy, Washington, DC. Coal Mining Div.). 23 
Sep 1982. Contract FG01-81FE00100. 33p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. Order Number DE84009743. 

Portions are illegible in microfiche products. 

Demand for low sulfur compliance coals has caused the in- 
creased use of high slagging and fouling western subbituminous 
coals in power production. Coal washing would reduce the tremen- 
dously expensive slagging and fouling problems, but capital-inten- 
sive permanent installations to clean coal have been slow in devel- 
opment. Our problem was to evaluate much less capital-intensive, 
temporary, even mobile coal cleaning possibilities. A team of un- 
dergraduate mining and metallurgical enginnering students conclud- 
ed that a temporary installation based on hydrocyclones and tables 
could provide a cost effective answer to expensive boiler retrofit- 
ting, downtime, or power rate reduction, depending on the coal. 18 
references, 2 figures, 8 tables. 


21821 (DOE/PETC/QTR—84/1) Quarterly technical 
progress report, October 1-December 30, 1983. (USDOE 
Pittsburgh Energy Technology Center, PA). Apr 1984. 
122p. S, PC A06/MF A01; GPO Dep. Order Number 
DE84008999. 

Several new initiatives were begun in coal preparation, in- 
cluding a project to develop a liquid CO. coalescence process that 
will produce a superclean coal containing less than 1% ash. An- 
other new project in this area is focusing on chemical coal cleaning 
for the removal of harmful trace elements, such as arsenic, lead, 
and zinc. Milestones were reached in both of our major electron 
beam flue gas cleanup projects. In the area of coal-water mixtures, 
our major industrial contracts are now approaching critical mile- 
stones. The analysis of our in-house combustion testing of micron- 
ized coal-water mixtures in PETC’s 700-horsepower oil-designed 
boiler has been completed. By reducing the coal particle size from 
90% minus 200 mesh down to 87% minus 19 microns, the carbon 
conversion efficiency increased from a level of 96% to 98%. Com- 
bustion tests with a commercially available CWM showed that 
combustion air enriched to 23% oxygen reduced the needed air 
preheat temperature from 370° to 200°F. Work also got underway 
in the new projects selected last summer to investigate advanced 
direct liquefaction processes. At Kerr-McGee, three scoping runs 
on their 350 pound/day integrated bench-scale unit were successful- 
ly completed. The objective of these runs was to evaluate subbitu- 
minous coal process options in terms of catalyst performance, distil- 
late yields, and generation of coke precursors. Cities Service began 
its project on the characterization of hydrogen donor solvents in 
two-stage liquefaction. 7 figures, 33 tables. 
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21822 (PB—84-144005) Shifts in granular bulk mineral 
cargoes: why they occur and how to avoid them. Kirby, J.M. 
(Warren Spring om Stevenage (UK)). 1984. 83p. "NTIS, 
PC $22. 50/MF $22. 

The aims of oe cargo stability research program were to 
define the conditions under which bulk cargoes fail; to understand 
the failure; and to identify methods of avoiding shift in individual 
cargoes. Cargo shifts can occur in one of two modes: liquefaction, 
and sliding failure. In addressing the first of these, the potentials for 
liquefaction, drainage and consolidation were investigated. The effi- 
cacy of available test methods for identifying this hazard was exam- 
ined and found adequate in part. An alternative test method is sug- 
gested for coarse coals. The hazard of sliding failure was addressed 
by examination of the strength of cargoes, including recognition of 
both frictional and cohesive components of strength. The existing 
test methods were found to be not generally applicable, and an al- 
ternative test is suggested. 


21823 (TVA/OP/FHP—84/6) Coal pile density studies 
for inventory control. Smith, S.R.; Voorhis, W.M.; Young, 
J.D. (Tennessee Valley Authority, Chattanooga (USA). 
Div. of Fossil and Hydro Power; Johnson Soils Engineering 
Co., Palisades Park, NJ (USA); Ohio State Univ., Columbus 
(USA). Electroscience Lab.). Feb 1981. 10p. (CONF- 
810203—21). NTIS, PC A02. Order Number DE84900911. 

From AIME annual meeting; Chicago, IL, USA (22 Feb 
1981). 

, Paper copy only, copy does not permit microfiche produc- 
tion. 

Since 1966, TVA’s coal inventory surveys have shown unex- 
plained variations from accounting book values. These variations 
have ranged from about 272 kt (300,000 st) to more than 907 kt (1 
million st) for all 12 stockpiles in the TVA system, and are too 
large to be attributed to normal handling losses. As a result, TVA 
has been working to develop a method for determining stockpile 
tonnage that can be used on a regular basis to resolve the inventory 
variation. The most promising methods to date are a nuclear densi- 
ty probe that uses backscattered gamma radiation to read stockpile 
density in situ and electromagnetic remote sensing using a pulsed 
radar transmission and receiving antenna. This paper is a prelimi- 
nary report on the work in progress as of October 1980. It reports 
data from field experiments on two TVA stockpiles, using both nu- 
clear and electromagnetic density measurement methods. The re- 
sults of nuclear backscatter density measurements reported are a 
short-term method to establish new stockpile densities, which are in 
some cases higher than the 1.2 t/m* now (72 lb per cu ft) now 
being used. The feasibility of the electromagnetic method has been 
demonstrated, and offers a technique for remotely monitoring pile 
density, depth, water content, and possibly ash content, without the 
need for drilling test holes in the pile. 12 figures. 


21824 Using more coal. Deurbrouck, A.W. (Pittsburgh 
Mining Tech. Center, PA). Journal of Coal Quality; 3: No. 
1, 6,8(Jan 1984). 

Being a solid fuel, coal is harder to transport, store, and uti- 
lize than either liquid or gaseous fuels. Moreover, organic impuri- 
ties inherent in coal provide a serious drawback to the wider use of 
coal. The author recommends washing more coal and accepting 
some additional Btu losses by in-depth cleaning to decrease impuri- 
ty content. Costs and capacities of coal preparation facilities and 
the reduction of SO: and particulate emissions are briefly discussed. 
(CKK) 


0140 Combustion 


REFER ALSO TO CITATION(S) 21724, 21746, 21750, 21751, 21841, 22121, 
23224, 23506 


21825 (AD-A—136390/2) Combustion of agglomerates 
formed by carbon slurry fuels. Final report, Jul 82-Sep 83. 
Turns, S.R.; Riddle, S.P.; Faeth, G.M. (Pennsylvania State 
Univ., University Park (USA). Dept. of Mechanical Engi- 
neering). Nov 1983. 102p. NTIS, PC A06/MF AO1. 

A theoretical and experimental study of the reaction of 
carbon-black agglomerates, which are formed during the combus- 
tion of carbon-black slurry fuels, is reported. Theoretical work in- 
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cludes development of a one-dimensional model of a carbon slurry- 
fueled combustor in order to gain insight concerning effects of 
slurry properties and combustor operating conditions on combustor 
performance. New experiments were also undertaken in order to 
study effects of carbon-black composition and catalyst loading on 
agglomerate burning rates. 


21826 (CONF-830483—2) Combustion characteristics of 
Occidental coal-oil mixtures. Knell, E.W.; Mansour, M.N. 
(Occidental Research Corp., Irvine, CA (USA); KVB, Inc., 
Irvine, CA (USA)). 1983. 50p. NTIS, PC A03; 3; GPO 
Dep. Order Number DE84009320. 

From 5. international symposium on coal slurry combustion 
and technology; Tampa, FL, USA (25 Apr 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Occidental Petroleum Corporation developed coal-oil mix- 
ture (COM) as a means for partial conversion of oil-burning equip- 
ment to coal. Subscale combustion tests were performed by KVB 
to determine the effect of COM compositional variables and firing 
parameters on combustion performance. COM compositional varia- 
bles examined included coal and oil type, coal/oil ratio, coal grind 
size, and COM water and stabilizing additive content. Operational 
parameters include furnace heat release rate, furnace excess oxygen, 
and atomization quality. Flame stability, combustion efficiency, par- 
ticulates, SO/sub x/, NO/sub x/, and NO/sub x/ reduction via 
staging were evaluated. These data were used to establish a COM 
formula and guidelines for commercial use. The subscale results are 
compared to the performance data from the initial firing trials in a 
135,000 lb/hr boiler at the Occidental Chemical Company in White 
Springs, Florida. 4 references, 14 figures, 9 tables. 


21827 (DOE/GFETC/QTR—82/3) Quarterly technical 

progress report, April-June 1982. (North Dakota Univ., 
Grand Forks (USA). Energy Research Center). Apr 1984. 
142p. NTIS, PC A07/MF A01; GPO Dep. Order Number 
DE84009615. 

Progress reports are presented for the following tasks: (1) 
preparation of low-rank coals; application of liquefaction processes 
to low-rank coals; (2) slagging fixed-bed gasification; (3) atmospher- 
ic fluidized-bed combustion of low-rank coal; (4) ash fouling and 
combustion modification for low-rank coal; (5) combined flue gas 
cleanup/simultaneous SO/sub x/-NO/sub x/ control; (6) particulate 
control and hydrocarbons and trace element emissions from low- 
rank coals; (7) waste characterization and disposal; and (9) explora- 
tory research. 


21828 (DOE/PC/40804—T9) Measurement of solids 
motion in gas fluidized beds. Technical progress report, 1 Oc- 
tober 1983-31 March 1984, Chen, M.M.; Chao, B.T. (Illinois 
Univ., Urbana (USA). Dept. of Mechanical and Industrial 
Engineering). 1984. Contract FG22-81PC40804. 9p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84008950. 

Portions are illegible in microfiche products. 

The research reported concerns the measurement of solid 
particle mean and fluctuating velocity distribution of polydispersed 
systems using the Computer-Aided Particle Tracking Facility 
(CAPTF) at the University of Illinois. The major emphasis is on 
the study of polydispersed particles in gas fluidized beds. The study 
was conducted by mixing solid particles of two different sizes in 
various proportions. Radioactive tracers of each size were used in 
separate tests to investigate the behavior of the different particle 
sizes. Two additional fluidized beds are reported under construc- 
tion, and use arrays of scintillation detectors. (LEW) 


21829 (DOE/PC/50052—T1) Modeling of CWM droplet 
combustion. Final report. Pandalai, K.; Aggarwal, S.; Sirig- 
nano, W. (Pandalai Coatings Co., Brackenridge, PA 
(USA)). Oct 1983. Contract AC22-82PC50052. 50p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84009755. 

The objective of the present study was to develop a one-di- 
mensional, unsteady state model for coal-water mixture droplet 
combustion, and to compare the characteristic times for the various 
processes, such as water vaporization, devolatilization and char oxi- 
dation with available experimental data. A water film surrounding a 
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spherical coal particle is considered to undergo vaporization by 
heat transfer from the hot air. After the water vaporization is com- 
plete, devolatilization begins. This process is assumed to be kineti- 
cally controlled. Water vaporization and devolatilization processes 
are modeled by using a hybrid Eulerian-Lagrangian method to 
obtain the properties of the gas-phase and the condensed-phase. An 
explicit finite difference scheme is used to solve the Eulerian gas- 
phase equation where as a Runga-Kutta scheme is employed to 
solve the Lagrangian condensed-phase equations. The predicted 
characteristic times for water vaporization is in good agreement 
with values proposed in the literature. At the present time there is 
insufficient data to draw any conclusions on the model. Methods 
are proposed to refine the simple kinetic model which takes into ac- 
count pore diffusion and mass transfer for devolatilization and char 
oxidation. 9 references, 12 figures. 


21830 (DOE/PC/50266—4) Vaporization and devolatili- 
zation of coal water sprays. Fourth quarterly report for the 
period ending August 11, 1983. Chigier, N.; Meyer, P.L. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of 
Mechanical Engineering). 1983. Contract FG22-82PC50266. 
17p. NTIS, PC A02/MF A0O1. Order Number DE83018112. 

The objective of this research is to investigate fundamental 
processes leading to combustion of coal-water slurries. The re- 
search is focused in two main areas: the vaporization of water from 
a coal-water slurry spray and the devolatilization of the coal parti- 
cles in the spray. To date the literature review and system design 
for the coal-water slurry spray chamber have been completed. All 
equipment for the first phase of experimental work has been re- 
ceived and installed and the wiring and controls are currently being 
installed. An initial shipment of coal-water slurry was received 
from Atlantic Research Corporation. The experimental system is 
ready for initial spray studies with water. Photographic and laser 
measurement systems will be used to study the particles and drop- 
lets in the spray. Efforts to obtain an automatic image analyzer are 
described. 4 figures. 


21831 (DOE/PC/53036—T1) Effect of elevated pressure 
on fluidization phenomena. Final report. Yang, W.C.; 
Keairns, D.L. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Research and Development Center). 1983. Contract 
AC22-82PC53036. 70p. NTIS, PC A04/MF A0O1; 1; GPO 
Dep. Order Number DE84008966. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This program consists of five tasks: (1) review of literature 
on fluidization velocities; (2) extension of existing fluidization corre- 
lations; (3) state-of-the-art review concerning flow regime transi- 
tions; (4) flow regime data analysis; and (5) identification of data 
gaps. This report summarizes the results obtained during the con- 
tract period. A critical review of the literature concerning the 
effect of elevated pressure and particle characteristics on minimum 
fluidization velocity, beginning fluidization velocity, minimum bub- 
bling velocity, total fluidization velocity, and complete fluidization 
velocity was performed. Fluidization data from various sources 
were compiled and compared. A fundamental correlation with im- 
proved methodology was developed for estimating the minimum 
fluidization velocity at elevated pressure with good agreement. The 
developed correlation was found to be applicable at elevated tem- 
perature as well. The state-of-the-art of the effect of pressure and 
particle characteristics on flow regime transitions from bubbling to 
turbulent fluidization and from turbulent to fast fluidization were 
reviewed. Available data on the effect of elevated pressure and par- 
ticle characteristics on flow regime transitions were analyzed, how- 
ever, the information available in the literature was meager at best. 
The critical fluidization development areas were identified as the 
instrumentation development and the experiments carried out with 
reactive systems, under elevated temperature and pressure, and in 
large scale fluidization units. Potential research areas which are 
within the capability of the existing PETC high pressure test facili- 
ty were also summarized. This was compiled on the basis of a liter- 
ature survey on currently available literature information in those 
areas. 54 references, 10 figures, 7 tables. 
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21832 (DOE/PC/60801—T1) Combustion of calcium-ex- 
changed coal. First quarterly report. Gavalas, G.R.; Fla 
R.C. (California Inst. of Tech., Pasadena (USA)). 10 Feb 
1984. Contract FG22-83PC60801. 13p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84009696. 

The work performed during this first period includes equip- 
ment modification, development of analytical methods, oxidative 
pretreatment runs and combustion runs. The coal feeding section of 
an existing furnace was modified for uninterrupted feeding and 
better control of residence time. Analytical methods for sulfur and 
calcium in the coal and ash and for gaseous SO. were standardized. 
Oxidative pretreatment experiments were conducted in a fluidized 
bed at temperatures about 200°C to evaluate the potential of this 
method for increasing the ion exchange capacity of coals and deter- 
mine the accompanying loss of heating value. Combustion experi- 
ments were carried out at very high particle temperatures (2000°K) 
at which a large fraction of the calcium additive was vaporized 
while 50 to 80% of the sulfur evolved as sulfur oxide. Continuing 
combustion experiments will be conducted at lower particle tem- 
peratures. 


21833 (DOE/PC/60809—T1) Alkali atom impact reac- 
tions on coal-combustion substrates. Quarterly report 1, Sep- 
tember 15-December 15, 1983; quarterly report 2, December 
15, 1983-March 15, 1984, Bennett, J.E. (Arkansas State 
Univ., State University (USA). Dept. of Chemistry). 1984. 
Contract FG22-83PC60809. 13p. NTIS, PC A02/MF AO0Ol1; 
1; GPO Dep. Order Number DE84008575. 

Portions are illegible in microfiche products. 

A new method for generating high temperature, low pres- 
sure atomic vapors of K and Na is being exploited to provide char- 
acterizations of the processes and products associated with chemi- 
cally reactive condensates resulting from coal combustion. In the 
central experiments, well-defined beams of alkali metal atoms, at 
typical combustion temperatures and partial pressures, will be im- 
pacted on representative combustion condensates which will be in 
the form of thin films on heat receiving surfaces. Initial interest is 
with the Na-K-Fe-S-O system, with particular emphasis on the 
roles of volatile alkali components. Some results with Cu/CuS sub- 
strates are also presented. These substances provide surfaces which 
are extremely susceptible to corrosive attack, and thus provide a 
test of reactive conditions in the alkali atom beam. Two tube fur- 
nace systems have been constructed for investigating reactions in 
which alkali atoms at high temperatures (700 to 1100°C) are im- 
pinged on target materials at lower temperatures. Experimental in- 
vestigations of the K2SO,-graphite and the NazSOu-graphite sys- 
tems, using the instrumentation are nearly complete. To our knowl- 
edge, these results are new. The predominant vapor species above 
graphite-K2SO, mixtures in graphite Knudsen cells were found by 
quadrupole positive ion spectrometry to be K, S2, COz, and CO in 
the range 700 to 1000°C. 5 figures. 


21834 (ECN—83-174) Combustion properties of oxidized 
and weathered coals in a fluidized bed. Vleeskens, J.M. 
(Stichting Energieonderzoek Centrum Nederland, Petten). 
Nov 1983. 21p. Stichting Energieonderzoek Centrum Ne- 
derland (ECN), Petten. 

Gentle pre-oxidation of bituminous coals did not markedly 
influence their combustion behaviour in a fluidized bed. Neither the 
amount of unburnt matter not the final burnout diameter of the 
char particles changed through oxidation. Also, the vitrinite reflec- 
tance was the same before and after oxidation, as could be expect- 
ed. Therefore, a previously reported correlation between rank and 
combustion efficiency is also valid for slightly oxidized coals. Natu- 
ral weathering, however, showed a serious decrease of combustion 
efficiency. It is concluded that such deterioration is not related to 
changes in oxygen content or swelling properties. 


21835 (EUR—7844-EN) Production of steam for electric- 
ity generation or other uses from high-ash coals using flui- 
dised bed combustion techniques. (Commission of the Euro- 
pean Communities, Luxembourg). 1984. 14p. Commission of 
the European Communities, Luxembourg. 

The feasibility of burning a low grade Irish coal using the 
Atmospheric Fluidised Bed Combustion (AFBC) technique was 
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studied. Tests were carried out in the United Kingdom, United 
States of America and Germany. Test plants varied in size from a 
0.3 m. diameter laboratory rig to a 3 m. x 3 m. demonstration plant. 
Test runs varied from 2 to 12 hours. The test programme was over- 
all successful and has enabled the ESB to proceed with issue of an 


enquiry specification for a commercial unit. Boiler tenders have - 


been submitted and assessment is now at an advanced stage. The 
specified steam conditions are as follows: Steam flow 49 kg/s; 
steam temperature 518°C; steam pressure 9.2 MPa. 


21836 (PB—84-159227) Evaluation of low emission coal 
burner technology on industrial boilers. Annual report No. 2, 
Oct 79-Sep 80. Folsom, B.A.; Nelson, L.P.; Abele, A.R.; 
Reese, J.L.; Vatsky, J. (Energy and Environmental Re- 
search Corp., Irvine, CA (USA)). Feb 1984. 128p. NTIS, 
PC A07/MF AOl1. 

Prepared in cooperation with Foster Wheeler Energy Corp., 
Livingston, NJ. 

The report summarizes the second year’s effort under EPA 
Contract 68-02-3127. The objective of the program is to conduct 
field evaluations of the distributed mixing burner (DMB) on two in- 
dustrial size boilers. The DMB concept provides for controlled 
mixing of coal with combustion air to minimize NOx emissions 
emissions, while maintaining an overall oxidizing environment in 
the furnace to minimize slagging and corrosion. Major accomplish- 
ments in 1980 included preparation of a measurements protocol that 
specifies all measurements to be made during the program, baseline 
tests of the initial host boiler, and initial tests of a prototype DMB 
designed for the host boiler. 


21837 Great Lakes AFBC demonstration plant - equip- 
ment shakedown and initial testing. Comparato, J.R. (Com- 
bustion Engineering, Windsor, CT). Modern Power Systems; 
4: No. 1, 43-49(Jan 1984). 

The demonstration plant at the US Navy Great Lakes Train- 
ing Facility in Illinois has shown the feasibility of Combustion 
Engineering's atmospheric bubbling fluidized-bed combustion 
boiler. The experience gained from the demonstration plant has 
been applied to the development of a commercial design in which 
many of the design features that were appropriate for a demonstra- 
tion plant have been eliminated or modified. 2 references, 12 fig- 
ures, 2 tables. 


21838 Utility application of coal mixtures. Uhrig, R.E. 
(Florida Power and Light Co., Miami). pp 12 pages, Part 
III, Paper 2 of Electric utility research and development. 
Albany, New York; New York State Department of Public 
Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Florida Power and Light (FPL) is enthusiastic about its pro- 
gram to convert oil-fired power plants to burn a mixture of residual 
oil and coal. Commercially available “washed” coal with 8% ash 
and less than 1% sulfur was selected as a short-term compromise. 
The author describes how FPL solved combustion and environ- 
mental problems and its investigation recently into coal-water mix- 
tures. Cost calculations show that cost savings are smaller if coal- 
liquids are used instead of pulverized coal, but that the capital costs 
of plant conversion are much less. FPL will continue its efforts to 
develop and test the technology. 9 tables. (DCK) 
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REFER ALSO TO CITATION(S) 21714, 21716, 21820, 22689, 22690 


21839 (DOE/EV/10487—T1) Environmental assessment 
of increased US coal exports. Draft final report. (Interagency 
Coal Export Task Force, Washington, DC (USA). Environ- 
mental Issues and Impacts Working Group). Dec 1980. 
Contract AC01-80EV 10487. 312p. NTIS, PC Al4/MF AOl1; 
1; GPO Dep. Order Number DE84009519. 

Portions are illegible in microfiche products. 

Most environmental constraints to increased exports will be 
an extension of those associated with growth of total coal extrac- 
tion to two billion tons per year by 2000. The projected 1995 high 
and low scenario for export coal of 254 and 158 million tons per 
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year, respectively, should not by itself cause severe and unique en- 
vironmental problems. However, strategies will need to be devel- 
oped which will alleviate specific socioeconomic, institutional and 
environmental constraints associated with these extraction, trans- 
portation and port facility expansion issues. It is also possible that 
severe local constraints will occur if export coal is preferentially ex- 
tracted, transported, or exported from only a few places in the 
country. The Interagency Coal Export Environmental Issues and 
Impacts Working Group divided its effort into a logical sequence 
of the export cycle - extraction, domestic transportation, port facili- 
ties and foreign utilization (global commons). The following impact 
areas were analyzed for these export activities: Socioeconomic, 
Land Use, Water Resources (Quality and Quantity), Health and 
Safety, Air Quality, Ecology, Aesthetics, and Institutional/Legal. 
The range of potential environmental issues related to increased 
export are summarized. The main goal and objective of this effort 
was to provide as quantitative a projection as possible of more sig- 
nificant incremental environmental impacts in each export activity. 
In this manner, strategies could be developed to mitigate impedi- 
ments for achieving the stated export goals. For some of the issues 
the evaluation was limited to more qualitative discussions due to 
lack of information on specific characteristics of the export scenar- 
ios. 


21840 (DOE/METC—84-7, pp 9p, Section 5.1) Eco- 
nomic benefits from burnout of abandoned coal mine fires. 
Chaiken, R.F. (Bureau of Mines, Pittsburgh, PA). Dec 1983. 
NTIS, PC A24/MF A01. (CONF-830827—). 

From 9. annual symposium on underground coal gasification; 
Bloomingdale, IL, USA (7 Aug 1983). 

It is clearly shown from the economic analyses that Burnout 
Control with on-site utilization of recovered heat for electricity 
production can be highly profitable with relatively small semi- 
mobile power plant facilities (approximately 5 MW(e)) feeding into 
the public utility network or supplying third party users. Calculated 
returns on investments for a single Burnout Control/Power Plant 
module at a single fire location appear quite promising, even for 
conservative estimates of input data. For optimistic estimates, net 
internal rate of returns of about 33% with a payback period of 3 
years might be expected. The re-use of modules at more than one 
fire site was not considered explicity in the present analysis. How- 
ever, it can be inferred from the calculated sensitivity of economic 
benefits to power plant costs, that even more attractive profits 
would accrue from longer term repeated use of the Burnout Con- 
trol/Power Plant modules. 12 references, 6 figures, 2 tables. 


21841 Increased coal use through new industrial boilers. 
Fox, E.C. (Oak Ridge National Lab., TN); Graves, R.L.; 
Calvert, F.O. pp 498-506 of Energy in the man-built envi- 
ronment. Anglin, R.L. Jr (ed.). New York, NY; American 
Society of Civil Engineers (1982). (CONF-810808—). Con- 
tract W-7405-ENG-26. 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

Industry uses large quantities of oil and gas for raising steam, 
representing a candidate market for increased coal use. The high 
capital cost of coal-fired boilers has hindered the conversion from 
oil to coal in industry. Boiler cost could be reduced if they could 
be shop-fabricated in large steam capacities. Pressurized fluidized 
bed boilers appear to offer a means by which coal-fired units of up 
to 200,000 Ib/h capacity could be shop-fabricated. Both gas tur- 
bines and steam turbines could be used to supply power for pressur- 
izing the furnace. A preliminary cost analysis indicated that a pres- 
surized fluid bed packaged boiler would offer considerable savings. 
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0160 Health And Safety 
REFER ALSO TO CITATION(S) 21756, 21809 


21842 Accident reduction and higher productivity through 
training. Mihalovich, G.S. (Dravo Engineers and Construc- 
tors, Albuquerque, NM). pp 1-16 of Second international 
symposium on training in the prevention of occupational 
risks in the mining industry. Misaqi, F.L. (ed.). Pittsbur, 
PA; Mine Safety Health Adeilidenion (1981). (CO: 
8111194—). 

From 2. international symposium on training in the preven- 
tion of occupational risks in the mining industry; Washington, DC, 
USA (9 Nov 1981). 

This study demonstrates that training can be used for de- 


creasing accidents and increasing production in mines. The method - 


used takes two large groups of miners, studies their problem areas, 
designs training for those areas, and examines accident rates and 
tonnage before and after such training. This first group was pre- 
sented with a preventive maintenance training program dealing di- 
rectly with that equipment having the most down time. An increase 
of 11.5% to 17.7% in production was realized with a 5.3% to 
12.2% decrease in accident frequency. The second group had a 
high accident frequency. They received training dealing primarily 
with the concept of safer production by implementation of estab- 
lished safe mining practices which resulted in a more even flow of 
work. Results of the training were a 5.4% to 11.3% accident reduc- 
tion. The conclusion drawn from this is that training needs to be 
targeted to identified problem areas. This training must show per- 
sonnel the benefits of increased productivity and a safer working 
environment. 5 figures 


21843 Mort: a methodology for training or safety pro- 
gram development. Geffen, C.A. (Battelle, Pacific Northwest 
Lab., Richland, WA). pp 339-357 of Second international 
symposium on training in the prevention of occupational 
risks in the mining industry. Misaqi, F.L. (ed.). Pittsburgh, 
PA; Mine Safety Health Administration (1981). (CONF- 
8111194—). 

From 2. international symposium on training in the preven- 
tion of occupational risks in the mining industry; Washington, DC, 
USA (9 Nov 1981). 

A study of an effective method of implementing a safety and 
training program which addresses the technological, human and or- 
ganizational aspects of a mining operation is presented. In this 
study, a safety manual, developed using Management Oversight and 
Risk Tree (MORT) techniques, outlines accident prevention proce- 
dures for the shaft sinking operation. The results of this study show 
that the MORT process is very helpful in identifying areas where 
improved training or management input might most effectively im- 
prove system safety. 4 figures, 4 tables 
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REFER ALSO TO CITATION(S) 21785, 21815 
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REFER ALSO TO CITATION(S) 21849, 21850, 21851, 21852, 21853, 21854, 
21855, 21856, 21857, 21858, 21859, 21860, 21861 


21844 (USGS-CIRC—902-A-P, pp B1-B4) Digital car- 
tography. Domaratz, M.A., Stapleton, J.A. 1983. Geological 
Survey, Distribution Branch, Text Products Section, 604 
South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

The petroleum resource assessment program for the Wilder- 
ness Lands in the Western United States involved the analysis of a 
large volume of spatial data. A method was needed to expedite the 
gathering, managing, and manipulating of this spatial data in a pre- 
cise and versatile manner and to provide results quickly. Digital 


02 PETROLEUM 
0201 Reserves 


techniques were used to process large volumes of data, such as 
boundaries of Wilderness Lands, USGS petroleum provinces, geo- 
logic and tectonic boundaries, and locations of wells drilled within 
or near Wilderness Lands. These techngiues were used to provide 
area calculations, tabulations of types of Wilderness Lands and 
identification of controlling agencies. Digital techniques were also 
succesful as a means of generating statistical reports and graphic 
products rapidly. Computer-generated maps were plotted showing 
th geologists’ qualitative petroleum potentials for each of the Wil- 
derness Lands. A series of printed maps for each state accompanies 
this circular showing the location and qualitative petroleum poten- 
tial of the Wilderness Lands studied, the USGS petroleum prov- 
inces and other base information about the state (Miscellaneous In- 
vestigations Series Maps I-1537 through I-1547, in press). 13 refer- 
ences. 


21845 Lg eae eae» cea 1-D12) Petroleum 
potential of Wilderness Lan in’ Cotiforaie. Scott, E.W. 
1983. Geological Seney, Uh Distribution Branch, Text Prod- 
ucts Section, 604 South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

California Wilderness Lands having oil and gas potential of 
varying degrees were grouped into 16 clusters, covering 11.596 mil- 
lion acres. Their potentials range from a medium potential in a few 
small tracts in producing basins to very low potentials in terranes of 
mixed sedimentary and igneous and volcanic rocks in the eastern 
and northern parts of the state. All tracts outside of these clusters, 
7.253 million acres of Wilderness Lands making up the total 18.849 
million acres in the state, are assessed as having zero petroleum po- 
tential and located primarily in igneous and volcanic terranes in the 
east and central portions of the state. 19 references, 4 figures. 


21846 (USGS-CIRC—902-A-P, pp 01-05) Probabilistic 
methodology for petroleum resource appraisal of Wilderness 
Lands, Crovelli, R.A. 1983. Geological Survey, Distribution 
Branch, Text Products Section, 604 South Pickett St., Alex- 
andria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

An explanation is provided of the probabilistic methodology 
developed for the quantitative analysis of the potential petroleum 
resources of the Wilderness Lands in the Western United States. 
This approach to the subjective probability procedures allows the 
geologists to take into account the fact that (a) petroleum resources 
are not evenly distributed throughout geologic provinces, (b) there 
usually has been no production of oil and gas in the Wilderness 
Lands, (c) some states containing Wilderness Lands have been ex- 
plored heavily, while others have not been, and (d) past exploration 
and production results in the states provide valuable information to 
an assessment of the Wilderness Lands. The outcome of all the 
quantitative resource analyses for the oil and gas potentials in the 
Wilderness Lands for each state and for the total aggregated results 
is described by using probability distributions and discussing the re- 
sults using the range from the 95th fractile (low estimate) to the Sth 
fractile (high estimate). 20 references, 6 figures, 1 table. 


21847 (USGS-CIRC—902-A-P, pp — Estimates of 
in Wilderness Lands. 


the potential petroleum resources 

Miller, B.M. 1983. Geological Survey, Distribution Branch, 
Text Products Section, 604 South Pickett St., Alexandria, 
VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

The estimtes of the potential petroleum resources for the 
Wilderness Lands in the 11 western states were conducted in two 
distinct and separate phases for this study: the qualitative analysis 
and the quantitative analysis. The analysis of the geologic charac- 
teristics favorable or unfavoable for the occurrence of recoverable 
oil and gas resources for all the Wilderness Lands provided the 
input used by the geologists to subjectively determine the qualita- 
tive estimates of the petroleum resources for each tract and also 
provided the basic input for the subjective estimates for the quanti- 
tative analysis. A gradational rating scale was assigned by the ge- 
ologists to each wilderness tract and included the following catego- 
ries of potential: high, medium, low, low to zero, zero, and un- 
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known. A summary of the total wilderness acreages compiled ac- 
cording to their respective estimated petroleum potentials shows: at 
least 34% of the total 74 million acres of Wilderness Lands have 
the geologic characteristics necessary for the occurrence of petrole- 
um resources in varying amounts; an additional 33% of the Wilder- 
ness Lands may have some small potential, but is more likely to fall 
in the low to zero potential and the unknown categories; and 33% 
of the total acreage of the Wilderness Lands probably has not pe- 
troleum potential. The quantitative resource estimates for oil and 
natural gas for the Wilderness Lands are expressed as probability 
distributions for the individual States and aggregated totals for the 
11 western states. The total undiscovered recoverable oil for the 
Wilderness Lands in the Western States is estimated to range from 
more than 0.555 to 1.4090 billion. The undiscovered recoverable 
natural gas is estimated to range from more than 5.536 to 16.639 
trillion cubic feet. 1 reference, 14 figures, 4 tables. 
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21848 (AD-P—002000/8) Integrated remote sensing, geo- 
logical and geophysical data processing and analysis for hy- 
drocarbon prospection in the Parana Basin, Brazil. Amaral, 
G.; Filho, A.P.; Crosta, A.P. (Sao Paulo Univ. (Brazil). Inst. 
de Quimica). Jun 1982. 9p. NTIS, PC A02/MF AO1. 

The extensive basaltic lava flows of the Serra Geral Forma- 
tion (Lower Cretaceous), in the upper portions of the Parana sedi- 
mentary basin, are a severe obstacle for hydrocarbon prospecting. 
Its thickness and physical characteristics make difficult the general 
application of conventional geophysical methods. In order to over- 
come this problem a research program was developed for PETRO- 
BRAS in order to obtain the maximum geological information from 
remote sensing data and integrate it with field and geophysical 
data. Automated analysis of LANDSAT data with visual inspection 
of LANDSAT and SLAR imagery resulted in a large amount of 
lithological and structural information, which were integrated with 
geological and geophysical data for the selection of target areas for 
future investigation. 


21849 (USGS-CIRC—902-A-P) Petroleum potential of 
Wilderness Lands in the Western United States. Miller, B.M. 
(ed.). (Geological Survey, Alexandria, VA (USA)). 1983. 
237p. Geological Survey, Distribution Brance, Text Prod- 
ucts Section, 604 South Pickett St., Alexandr. 

Portions are illegible in microfiche products. 

In 1982-83, the US Geological Survey conducted an investi- 
gation of the oil and gas potential of the designated and proposed 
Wilderness Lands in the Western United States. The scope of this 
study was limited to the assessment of conventional recoverable pe- 
troleum resources occurring in the designated and proposed Wil- 
derness Lands of the Western United States that are administered 
under four federal agencies: Bureau of Land Management, US 
Forest Service, National Park Service, and Fish and Wildlife Serv- 
ice. The total area of the study included approximately 74 million 
acres of Wilderness Lands in these 11 western states: Arizona, Cali- 
fornia, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, 
Utah, Washington, and Wyoming. The 74 million acres represent 
31% of the total federal lands within these 11 western states. The 
objective of this study was to assemble through various means all 
the available pertinent information that could be brought together 
within the USGS and integrate these data into a computer-based 
digital cartographic data system that was focused upon the single 
issue of reviewing the known geological and geophysical data to 
determine the geologic characteristics favorable or unfavorable for 
the occurrence of petroleum resources in these Wilderness Lands. 
In a joint effort in the USGS between the Geologic Division and 
the National Mapping Division all of the mappable information 
used in this study was prepared and processed by using digital car- 
tographic techniques. All 16 papers in this volume were processed 
for inclusion in the Energy Data Base. 
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21850 (USGS-CIRC—-902-A-P, pp A1l-A10) Petroleum 
resource assessments of the Wilderness Lands in the Western 
United States. Miller, B.M. 1983. Geological Survey, Distri- 
bution Branch, Text Products Section, 604 South Pickett 
St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

The USGS conducted an investigation of the oil and gas re- 
source potential of the designated and proposed Wilderness Lands 
in the Western United States. These assessments are based upon a 
Wilderness System containing approximately 74 million acres of 
Wilderness Lands in the States of: Arizona, California, Colorado, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, 
and Wyoming. The Wilderness Lands are administered under four 
federal agencies: Bureau of Land Management (BLM), US Forest 
Service (USFS), National Park Service (NPS), and Fish and Wild- 
life Service (FWS). The Wilderness Lands included in this study 
are identified under the following categories: Designated Wilder- 
ness, Administratively Endorsed as Suitable (prior to July 1981), 
Further Planning or Study Areas, BLM Lands Under Appeal, 
BLM Wilderness Inventory Not Completed, and US Forest Service 
RARE II under litigation in California. This paper defines the 
background, scope, and objectives of the study and discusses the 
procedures and methods used to combine a variety of geologic and 
geographic data, along with logged information on wells and petro- 
leum statistics, by applying computer and digital cartographic tech- 
niques for the purpose of assessing the petroleum resources in the 
Wilderness Lands. The methodology briefly described in this paper 
involves a review by geologists of existing information and evaluat- 
ing the geologic characteristics for each wilderness tract to deter- 
mine the favorability, or lack of favorability, for petroleum occur- 
ence. The assessments of the petroleum resources are analyzed in 
two phases: by a designated qualitative rating of the petroleum po- 
tential for each wilderness area, displayed on State maps; and by 
estimating the amounts of oil and gas within each province or basin 
that occur in the Wilderness Lands, expressed as probability distri- 
butions for the quantitative estimates. 17 references, 2 figures, 1 
table. 


21851 (USGS-CIRC—902-A-P, pp C1-C22) Petroleum 
potential of Wilderness Lands in Arizona. Ryder, R.T. 1983. 
Geological Survey, Distribution Branch, Text Products Sec- 
tion, 604 South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

On the basis of in-depth geologic framework and petroleum 
geology studies, the oil and gas potential of Wilderness Lands in 
Arizona is rated qualitatively on a scale from high to zero. A high 
rating is assigned to Wilderness Lands that are located near or 
along the projected trend of hydrocarbon production and have all 
the geologic attributes of the producing area. A medium rating is 
assigned to Wilderness Lands that have all the attributes, including 
shows, of an oil and gas producing area, but presently lack com- 
mercial production. In contrast, low, low to zero, and zero ratings 
are assigned, respectively, to Wilderness Lands that have few or no 
attributes of an oil and gas producing area. Usually a zero rating is 
reserved for regions having autochthonous igneous and metamor- 
phic rocks at or near the surface. The Wilderness Lands in Arizona 
are grouped into 12 clusters, each containing one or more tracts 
that have the same or similar geologic characteristics and the same 
hydrocarbon potential. Of the 6,183,665 acres of Wilderness Lands 
in Arizona the potential acreage can be summarized as follows: 
high potential, none; medium potential, 192 thousand acres; low po- 
tential, 1375.3 thousand acres; low to zero potential, 3528.8 thou- 
sand acres; and zero potential, 1087.8 thousand acres. 66 references. 
8 figures. 


21852 (USGS-CIRC—902-A-P, pp EI1-E8) Petroleum 
potential of Wilderness Lands in Colorado. Spencer, C.W. 
1983. Geological Survey, Distribution Branch, Text Prod- 
ucts Section, 604 South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

A comprehensive review of the geology of 4,501,128 acres 
of Wilderness Lands in Colorado has been made to assess the petro- 
leum potential of these lands. The petroleum potential can be sum- 
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marized by acreage as follows: high potential, 140.2 thousand acres; 
medium potential, 94.8 thousand acres; low potential 819.4 thousand 
acres; zero potential, 2445.3 thousand acres; and unknown potential, 
1001.4 thousand acres. Lands classified as having unknown poten- 
tial are in areas where geologic conditions such that the potential 
cannot reasonably be predicted and therefore may or may not con- 
tain oil and gas accumulations. The Wilderness Lands rated as 
having high potential are adjacent to producing fields or on trend 
with production. Those wilderness tracts reported to have zero po- 
tential mostly comprise areas with exposed Precambrian rocks or 
very then sedimentary cover with no potential for petroleum occur- 
rence. 24 references, 3 figures. 


21853 (USGS-CIRC—902-A-P, pp G1-G23) Petroleum 
potential of Wilderness Lands in Montana. Perry, W.J. Jr.; 
Rice, D.D.; Maughan, E.K. 1983. Geological Survey, Dis- 
tribution Branch, Text Products Section, 604 South Pickett 
St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

Wilderness Lands in Montana, totalling 6,930,433 acres, are 
subdivided for this report into 34 clusters covering 5,066,803 acres 
for the assessment of petroleum potential based on widely varying 
geologic conditions; 38,193 acres classified as having unknown po- 
tential; and 1,825,347 acres assessed as having zero potential. The 
presence or absence of possible source rock, reservoir rock, ade- 
quate thermal history, and structural or stratigraphic traps for hy- 
drocarbons are the most critical factors used in qualitatively assign- 
ing a high, medium, low, or low to zero oil and (or) gas potential 
to each of the clusters. Montana encompasses parts of five major 
geologic provinces. The provinces exhibit a wide range of structur- 
al and stratigraphic variations, summarized in this report. 132 refer- 
ences, 5 figures. 


21854 (USGS-CIRC—902-A-P, pp H1-H11) Petroleum 
potential of Wilderness Lands in Nevada. Sandberg, C.A. 
1983. Geological Survey, Distribution Branch, Text Prod- 
ucts Section, 604 South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

Wilderness Lands in the Eastern and Western Basin and 
Range petroleum provinces are evaluated by application of plate- 
tectonic concepts to innovative regional-biostratigraphic and 
source-rock studies and by use of a unique geothermometry tech- 
nique based on temperature-induced color changes in phosphatic 
microfossils called conodonts. Structural and stratigraphic complex- 
ities are thus deciphered and the thermal maturation of possible pe- 
troleum source rocks is interpreted. Wilderness Lands having oil 
and gas potential were grouped into 10 clusters in the Eastern Basin 
and Range province and into two clusters in the Western Basin and 
Range province. Of these, only two clusters have been evaluated to 
have a high potential, and two other clusters have been evaluated 
to have a medium potential. All four of these higher rated clusters 
are located in the Eastern Basin and Range province. The remain- 
ing eight clusters are considered to have low potential. Many Wil- 
derness Lands, which were not clustered, are considered to have 
zero petroleum potential because they comprise terranes composed 
solely of intrusive igneous rocks, thick piles of extrusive igneous 
rocks, or metamorphic rocks. Although such terranes may be 
highly favorable to nonorganic mineral exploration, they contain no 
original or surviving hydrocarbons in petroleum source or reservoir 
rocks because of the high geothermal temperatures to which they 
were subjected. 41 references, 1 figure. 


21855 (USGS-CIRC—902-A-P, pp I1-I33) Petroleum 
potential of Wilderness Lands in New Mexico. Ryder, R.T. 
1983. Geological Survey, Distribution Branch, Text Prod- 
ucts Section, 604 South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

On the basis of in-depth geologic framework and petroleum 
geology studies, the oil and gas potential of Wilderness Lands in 
New Mexico is rated qualitatively on a scale from high to zero. A 
high rating is assigned to Wilderness Lands that are located near or 
along the projected trend of hydrocarbon production and that have 
all the geologic attributes of the producing area. A medium rating 
is assigned to Wilderness Lands that have all the attributes, includ- 
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ing shows, of an oil and gas producing area but presently lack com- 
mercial production. In contrast, low, low to zero, and zero ratings 
are assigned to Wilderness Lands that have few or no attributes of 
an oil and gas producing area. Usually a zero rating is reserved for 
regions having autochthonous igneous and metamorphic rocks at or 
near the surface. The Wilderness Lands in New Mexico are 
grouped into 18 clusters, each containing one or more tracts that 
have the same or similar geologic characteristics and the same hy- 
drocarbon potential. Of the 2,676,856 acres of Wilderness Lands in 
New Mexico the potential acreage can be summarized as follows: 
high potential, 96.6 thousand acres; medium potential, 115.3 thou- 
sand acres; low potential, 1237.3 thousand acres; low to zero poten- 
tial, 158 thousand acres; and zero potential, 1069.6 thousand acres. 
145 references, 12 figures. 


21856 (USGS-CIRC—902-A-P, pp J1-J5) Petroleum po- 
tential of Wilderness Lands in Oregon. Fouch, T.D. 1983. 
Geological Survey, Distribution Branch, Text Products Sec- 
tion, 604 South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

The Wilderness Lands in the state of Oregon cover nearly 5 
million acres and are located across the southwestern, central, and 
eastern parts of the state. The major areas of concentration of Wil- 
derness Lands are in the region of the Cascade Range province and 
in the central and southeastern portions of the High Plateau prov- 
ince. The potential for other than trace or show amounts of liquid 
or gaseous hydrocarbons detected on Wilderness Lands in the state 
is probably quite low. However, small tracts of Wilderness Lands 
in the southeastern part of the state may be underlain by nonmarine 
sedimentary strata that have yielded gas shows or have local basins 
filled with sedimentary rock sequences with abundant coaly beds. 
Although the surface terrane of this province is generally covered 
with volcanic rocks, carbonaceous source beds may underlie or be 
interbedded with the volcanic units and thus have some potential 
for gas. Wilderness Lands of the Cascade Range are generally un- 
derlain by rocks not favorable for the formation of oil or gas. How- 
ever, small areas may be underlain by sedimentary units that are 
carbonaceous, but the maturation state of the organic matter may 
be too low to have generated hydrocarbons in other than trace 
amounts. In general, geologic factors needed to evaluate the petro- 
leum potential in Oregon are not well known and the state is con- 
sidered a frontier area for exploration. A qualitative assessment of 
the petroleum potential of the Wilderness Lands in Oregon is re- 
ported by acreage as follows: a medium potential for 138.2 thou- 
sand acres; low potential, 2869.7 thousand acres; and a low to zero 
potential of 1857.9 thousand acres. 7 references. 1 figure. 


21857 (USGS-CIRC—902-A-P, pp K1-K14) Petroleum 
potential of Wilderness Lands in Utah. Molenaar, C.M.; 
Sandberg, C.A. 1983. Geological Survey, Distribution 
Branch, Text Products Section, 604 South Pickett St., Alex- 
andria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

Utah contains parts of several sedimentary basins ranging in 
age from early Paleozoic to early Tertiary. Structural events that 
occurred during or after deposition have divided the state into sep- 
arate basins or provinces having different hydrocarbon potentials. 
The provinces containing most of the larger oil and gas fields and 
also having the greatest petroleum potentials are the Paradox Basin 
of southeastern Utah, the Uinta Basin of northeastern Utah, and the 
thrust belt of north-central Utah. Wilderness Lands throughout the 
state are grouped for convenience into clusters having similar re- 
source attributes. Petroleum potential of these clusters is qualita- 
tively evaluated as zero, low, medium, or high with respect to the 
province in which they are located. These evaluations are based on 
(1) stratigraphic setting or exploration objecties, (2) structural set- 
ting, (3) petroleum source rocks and thermal history, and (4) results 
of previous exploration in the area. Most of the Wilderness Lands 
are classified as having low and medium potentials. 38 references, 3 
figures, 1 table. . 
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21858 (USGS-CIRC—902-A-P, pp Li-L5) Petroleum 
potential of Wilderness Lands in W: . Fouch, T.D. 
1983. Geological Survey, Distribution Branch, Text Prod- 
ucts Section, 604 South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

The Wilderness Lands in the state of Washington cover 
nearly 4 million acres and are located principally in the area of the 
Cascade Range and in the Olympic Mountains in the northwest 
part of the state. Relatively small wilderness tracts occur in north- 
east and southeast Washington. The potential for other than trace 
or show amounts of oil and (or) gas in rocks underlying Wilderness 
Lands of the state are relatively low. A qualitative assessment of 
the petroleum potential of the Wilderness Lands in Washington is 
reported by acreage as follows: a low potential of 952.4 thousand 
acres and a low to zero potential of 2940.5 thousand acres, for a 
total of 3892.9 thousand acres. 9 references, | figure. 


21859 (USGS-CIRC—902-A-P, pp M1-M10) Petroleum 
potential of Wilderness Lands in Wyoming. Spencer, C.W. 
1983. Geological Survey, Distribution Branch, Text Prod- 
ucts Section, 604 South Pickett St., Alexandria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

A comprehensive review of the geology of 6,006,903 acres 
has been made to assess the petroleum potential of the Wilderness 
Lands in Wyoming. The potential for oil and gas accumulations in 
Wilderness Lands in Wyoming ranges from high to zero. Lands 
with high potential are located mostly within sedimentary basins 
where thick sequences of good reservoir rocks and hydrocarbon 
source beds are present. High potential tracts are also present in the 
Wyoming Thrust belt in western Wyoming. Areas with zero oil 
and gas potential are located mostly on mountain uplifts where Pre- 
cambrian igneous and metamorphic rocks are exposed. A large por- 
tion of Yellowstone National Park lands has unknown potential 
owing to a thick cover of Tertiary and Quaternary volcanic and 
volcanielastic rocks and sediments. The petroleum potential for 
Wilderness lands in Wyoming can be summarized by acreage as fol- 
lows: high potential, 661.8 thousand acres; medium potential, 391.8 
thousand acres; low potential, 723.3 thousand acres; low to zero po- 
tential, 19.0 thousand acres; zero potential, 1759.3 thousand acres; 
and unknown potential, 2451.8 thousand acres. 29 references, 3 fig- 
ures. 


21860 (USGS-CIRC—902-A-P, pp NI-N14) Petroleum 
potential of Wilderness Lands in Wyoming-Utah-Idaho thrust 
belt. Powers, R.B. 1983. Geological Survey, Distribution 
Branch, Text Products Section, 604 South Pickett St., Alex- 
andria, VA 22304. 

In Petroleum potential of Wilderness Lands in the Western 
United States. 

Three segments of the North American part of the Cordil- 
leran thrust belt (north of Mexico) produce oil and gas - the Cana- 
dian Foothills, western Montana, and Wyoming-Utah-Idaho thrust 
belts. Between 1975 and 1983, 26 new (or indicated new) fields (at 
least 8 of them giants) were found in the Wyoming-Utah-Idaho 
thrust belt; these fields have an estimated, ultimately recoverable 
3.2 billion barrels of oil (BBO) and 16.5 trillion cubic feet (TCF) of 
gas, plus natural gas liquids. Most of this oil and gas is trapped in 
major (>50 MMBO, or >0.3 TCF of gas) and giant (100 MMBO, 
or 1 TCF of gas) fields, and not in numerous, smaller-size fields. 
This is significant because over 80% of the world’s discovered oil 
and gas is in giant fields, and giant fields account for as much as 
70% of the world’s present production. Four major thrust plates, 
which are oriented, generally, from north to south, are recognized 
in the province. All 26 fields discovered since 1975 are concentrat- 
ed mainly in the southern one-third of the thrust belt and are locat- 
ed on, and controlled by, the folded leading edges of three of the 
four major thrust plates. Six wilderness tracts within the province 
are rated as having a high potential for the occurrence of oil and 
gas, one has a medium potential, and the remainder have either 
zero, low, or unknown oil and gas potential. 29 references, 3 fig- 
ures. 
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21861 (USGS-CIRC—902-A-P, pp F1-F6) Petroleum 
potential of Wilderness Lands in Idaho. Sandberg, C.A. 1983. 
Geological Survey, Distribution Branch, Text Products Sec- 
tion, 604 South Pickett St., Alexandria, VA 220304. 

In Petroleum potential of wilderness Lands in the Western 
United States. 

Idaho Wilderness Lands having oil and gas potential were 
grouped into seven clusters. Of these, two clusters, with potentials 
many times greater than those of other clusters, are situated in the 
Overthrust belt of southeastern Idaho. They are discussed in detail 
in a separate chapter on the Wyoming-Utah-Idaho thrust belt. Of 
the remaining five clusters, situated in widely separated and geo- 
logically distinct areas of the state, two have low to zero potential, 
two have low potential, and one has medium potential. Because of 
scarcity of analogs due to lack of production data, these five clus- 
ters are evaluated mainly according to the presence, type, and mat- 
uration of possible petroleum source rocks. All tracts outside these 
clusters are considered to have zero potential, except for one tract, 
formed by the westernmost part of Yellowstone National Park, 
which has an unknown potential. 26 references, 1 figure. 


0203 Drilling And Production 


REFER ALSO TO CITATION(S) 21875, 21876, 21877, 23578 


21862 (DOE/EIA—0185(83)) Costs and indexes for do- 
mestic oil and gas field equipment and production operations, 
1983. Funk, V.T.; Anderson, T.C..(USDOE Energy Infor- 
mation Administration, Washington, DC. Office of Oil and 
Gas). Apr 1984. 149p. NTIS, PC A07/MF AOI; 1 - GPO*; 
GPO Dep. Order Number DE84008538. 

Portions are illegible in microfiche products. 

This report presents the estimated costs and indexes for do- 
mestic oil and gas field equipment and production operations for 
1983. It is the seventh in a series which supplies cost data needed 
by various government agencies, the academic community, indus- 
try, and others desiring to assess the effects of costs on specific 
plans and policies. The costs of all equipment and services were 
those in effect during the month of June for each year. Fuel adjust- 
ment charges and natural gas prices were estimated from the avail- 
able data and are subsequently revised to reflect final values the fol- 
lowing year. The sums (aggregates) of the costs for the hypotheti- 
cal leases by depth, and/or production rate, and area were aver- 
aged. These averages were indexed to provide a general measure of 
the increased or decreased costs from year to year for lease equip- 
ment and operations. These general measures may not represent in- 
dustry-wide cost changes because of the. varying well mix. Summa- 
ry tables are included in the text of the report and detailed tables 
are included in Section I and Section II of the Appendixes.. 12 fig- 
ures, 48 tables. 


21963 (DOE/ER/10007—T2-App.B) Assessment of re- 
search needs for oil recovery from heavy-oil sources and tar 
sands. Appendix B. Site visit reports. (California Univ., San 


Diego, La Jolla (USA)). Mar 1982. Contract ACOI- 
79ER10007. 380p. NTIS, PC A17; 3; GPO Dep. Order 
Number DE84010019. 

Paper copy only, copy does not permit microfiche produc- 
tion. 


21864 (DOE/MC/16551—11) Enhanced oil recovery by 
CO, foam flooding. Annual report, October 1, 1982-Septem- 
ber 30, 1983. (New Mexico State Univ., Las Cruces (USA). 
Dept. of Chemical Engineering). 22 Dec 1983. Contract 
AC21-81MC16551. 97p. NTIS, PC A05/MF A0Ol1; 1; GPO 
Dep. Order Number DE84010393. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The objective is to identify commercially available additives 
which are effective in reducing the mobility of carbon dioxide, 
CO:, thereby improving its efficiency in the recovery of tertiary 
oil, and which are low enough in cost to be economically attrac- 
tive. During the past year significant progress has been made in de- 
veloping a commercial method of reducing the mobility of carbon 
dioxide in enhanced oil recovery processes. Four basic chemical 
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structures, listed below, appear to show most promise for gas mo- 
bility control: (1) ethoxylated adducts of Cs - Cis linear alcohols; 
(2) sulfate esters of ethoxylated Cy - Cie linear alcohols; (3) low 
molecular weight co-polymers of ethylene oxide and propylene 
oxide; and (4) synthetic organic sulfonates. With the exception of 
the sulfonates, the above types are compatible with normal oil field 
brines, unaffected by the presence of crude oil and stable under 
conditions common in a petroleum reservoir. The second significant 
result during the year involves identification of several sulfonate 
structures that have high potential for mobility control for carbon 
dioxide. Commercial sulfonate additives are available that appear 
optimum for reservoirs where freshwater will be used to inject the 
surfactant solution. They can also be considered for limited brine 
applications, for as temperature increases the utility of sulfonates 
for mobility control also increases. This is encouraging since some 
of the previously identified additives are chemically unstable at 
temperatures encountered in most petroleum reservoirs. 113 refer- 
ences, 23 figures, 4 tables. 


21865 (DOE/SF/11445—3) Field experiment of steam 
drive with in-situ foaming. Annual report, October 1, 1982- 
September 30, 1983. Brigham, W.E. (Stanford Univ., CA 
(USA). Petroleum Research Inst.). Jun 1984. Contract 
ACO03-80SF11445. 25p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84010497. 

Following the introduction this report contains the following 
two sections: (1) field work completed to date; and (2) results and 
conclusions to date. Field work covers: (1) review of past efforts; 
(2) well to well tracer testing: (3) injection program; (4) logging 
program; (5) pressure falloff testing; and (6) injectivity profiles. Re- 
sults and conclusions cover: (1) injection pressure; (2) temperature 
at the producers; (3) injectivity profiles; (4) tracer studies; (5) 
carbon/oxygen logging; (6) well testing; and (7) production data. 12 
references, 11 figures, 2 tables. 


21866 (DOE/SF/11564—3) Effects of temperature on the 
absolute permeability of consolidated sandstone. McKay, 
W.L; Brigham, W.E. (Stanford Univ., CA (USA). Petrole- 
um Research Inst.). Apr 1984. Contract AC03-81SF11564. 
48p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order Number 
DE84008826. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The effect of temperature on absolute permeability has been 
a point of disagreement in the petroleum literature for many years. 
Recent work at Stanford University has shown no dependence on 
temperature of the absolute permeability to water of unconsolidated 
sand cores. The objective of this report is to extend the investiga- 
tion to consolidated sandstone by following similar experimental 
procedures and observing whether any temperature effects exist. 
Fontainebleau sandstone was chosen as the core sample because of 
its low porosity and relatively clay-free composition. These charac- 
teristics allow the nature of consolidated sandstone permeability to 
be studied, while minimizing the effects of extraneous factors. Such 
factors, often present in Berea and Boise sandstones, include inter- 
stitital clay swelling in the presence of distilled water. Properties of 
sandstone differ from those of unconsolidated sand. Consequently, 
the effects of throughput water volume and flow rate, in addition 
to temperature, are studied. Mechanical difficulties with parts of the 
experimental apparatus have prevented the development of a satis- 
factory conclusion based on results obtained thus far. Recommenda- 
tions are provided for necessary modifications before further ex- 
periments are performed. When these changes are implemented, a 
final run can be made to complete the analysis. 19 references, 10 
figures. 


21867 (DOE/SF/11564—4) SUPRI Heavy Oil Research 
. Seventh annual report, October 1, 1982-September 
30, 1983. Brigham, W.E. (Stanford Univ., CA (USA). Petro- 
leum Research Inst.). May 1984. Contract AC03-81SF11564. 
215p. NTIS, PC A10/MF A0Ol; 1; GPO Dep. Order 
Number DE84010564. 
Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
This research program has five main objectives: (1) flow 
properties - to assess the effects of temperature and pressure on ab- 
solute and relative permeabilities, on capillary pressure and on any 
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relevant property of petroleum reservoirs; (2) in-situ combustion - 
tube runs for simulation of in-situ combustion experiments are per- 
formed under different pressure and oxygen concentration levels, 
and kinetics of in-situ combustion reactions are also studied; (3) 
steam injection with additives - to optimize the steam injection 
techniques when the control in steam injection is studied; (4) reser- 
voir definition - to improve existing interpretation techniques for 
well tests, tracer tests and logging; and (5) field support services - 
to discuss practical problems with representatives of the oil indus- 
try. Progress reports are presented for the 5 tasks. 


21868 (EPRI-EM—3424-Vol.1) Cogeneration a 
design for enhanced oil recovery. Volume 1. Summary. Final 
report. Rodden, R.M.; Boyen, J.L.; Waters, M.H.; Schuler, 
C.J. (RMR Associates, Palo Alto, CA (USA)). Mar 1984. 
me Research Reports Center, Box 50490, Palo Alto, CA 

This abstract covers the first volume of a four volume final 
report on Electric Power Research Institute project RP 1276-9, Co- 
generation Systems Design for Enhanced Oil Recovery. The 
project developed preliminary conceptual designs and cost esti- 
mates for cogeneration systems to be used in enhanced oil recovery 
for two specific sites. Volume II of the final report covers prelimi- 
nary designs for a modest sized enhanced oil recovery cogeneration 
system for a heavy oil resource site being operated by the Tosco 
Corporation in southern California. Volume III of the final report 
covers the preliminary design of an enhanced oil recovery cogen- 
eration system for a tar sands site being evaluated by the Conoco 
Company in south Texas. Volume IV of the final report presents 
the appendices for Volume II. Preliminary investigations of both 
sites were reported on in the Interim Report on the project dated 
November 1982. This volume summarizes the entire project. 1 ref- 
erence, 3 figures, 2 tables. 


21869 (EPRI-EM—3424-Vol.2) Cogeneration systems 
design for enhanced oil recovery. Volume 2. Tosco site. Final 
report. Rodden, R.M.; Boyen, J.L.; Waters, M.H.; Schuler, 
C.J. (RMR Associates, Palo Alto, CA (USA)). Mar 1984. 
107p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This abstract covers the second volume of a four volume 
final report on Electric Power Research Institute project RP 1276- 
9, Cogeneration Systems Design for Enhanced Oil Recovery. The 
volume for which this is the abstract covers the preliminary design 
and provides other information for an enhanced oil recovery 
system for an oil producing site operated by Tosco Corporation in 
southern California. The principal goal of the project was to pro- 
vide the oil producers and utility companies with conceptual de- 
signs and cost estimates for cogeneration systems that could 
produce both steam for enhanced oil recovery and electric power. 
The report presents performance characteristics, cost estimates and 
financial analyses for two main technical approaches to satisfying 
the Tosco site requirements. One approach is based on the use of 
all new equipment with a gas turbine and heat recovery boiler and 
the other approach is based on retrofitting conventional oil field 
steam generators to form cogeneration systems. 10 references, 14 
figures, 18 tables. 


21870 (EPRI-EM—3424-Vol.3) Cogeneration systems 
design for enhanced oil recovery. Volume 3. Conoco site. 
Final report. Rodden, R.M.; Boyen, J.L.; Waters, M.H.; 
Schuler, C.J. (RMR Associates, Palo Alto, CA (USA)). Mar 
1984. 291p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. 

This abstract is for the third volume of a four volume final 
report on Electric Power Research Institute project RP 1276-9, Co- 
generation Systems Design for Enhanced Oil Recovery. The 
volume for which this is the abstract covers the preliminary design 
and provides other information for an enhanced oil recovery 
system for a tar sands site being evaluated by Conoco Company in 
south Texas. The principal goal of the project was to provide oil 
producers and utility companies with conceptual designs and cost 
estimates for cogeneration systems that could produce both steam 
for enhanced oil recovery and electric power. The report presents 
performance characteristics, cost estimates, and financial analyses 





02 PETROLEUM 
0203 Drilling And Production 


for several systems satisfying the Conoco site requirements. The 
technical approach was based on use of a recirculating fluid bed 
combustor combined with hot air turbine. 22 references, 36 figures, 
27 tables. 


21871 (NIPER—6) Annual research plan, 1983-84, (Na- 
tional Inst. for Petroleum and Energy Research, Bartles- 
ville, OK (USA)). May 1984. Contract FC01-83FE60149. 
257p. NTIS, PC Al2/MF A0Ol; 1; GPO Dep. Order 
Number DE84010565. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The National Institute for Petroleum and Energy Research 
(NIPER) resulted from efforts by the Department of Energy 
(DOE) to ensure the continuity of the unique energy research capa- 
bilities that had been developed at the Bartlesville Energy Technol- 
ogy Center (BETC) over the past 65 years. This was accomplished 
by a Cooperative Agreement between DOE and IIT Research In- 
stitute (IITRI). The agreement to operate NIPER for the five fiscal 
years 1984-88 became effective October 1, 1983. The NIPER 
Annual Research Plan for 1983-84 consists of eight projects in the 
Base Program and 13 projects in the Optional Program. A sampling 
of potential Work for Others projects is also presented. The Base 
Program consists of five EOR and three Fundamental Petroleum 
Chemistry projects. The Optional Program has three EOR projects, 
one Unconventional Gas Recovery project, five APT projects, and 
four Advanced Utilization Research projects. 


21872 Unconventional petroleum: a current awareness 
bulletin. Grissom, M.C. (ed.). (Technical Information 
Center, Oak Ridge, TN). Unconventional Petroleum; 84: No. 
1, 1-3(15 Jan 1984). (DOE/UCP—84/1; PB—84-901301). 

The digests in this bulletin cover both secondary and tertiary 
recovery of petroleum and the following topics under Oil Shales 
and Tar Sands: reserves and exploration; site geology and hydrolo- 
gy; drilling, fracturing, and mining; oil production, recovery, and 
refining; properties and composition; direct uses and by-products; 
health and safety; marketing and economics; waste research and 
management; environmental aspects; and regulations. These summa- 
ries and older citations to information on petroleum, oil shales, and 
tar sands back to the 1960s are available for on-line searching and 
retrieval on the Energy Data Base. 


21873 Economics of by-product CO. recovery and trans- 
portation for EOR. Anada, H.R.; Fraser, M.D.; King, D.F.; 
Seskus, A.P.; Sears, J.T. (Science Applications, Inc., Mor- 
gantown, WV). Energy Progress; 3: No. 4, 233-242(Dec 
1983). Contract AM21-78MC08333. 

A detailed study is described to determine the technical and 
economic feasibility of supplying carbon dioxide for enhanced oil 
recovery (EOR) from other than naturally occurring sources. CO2 
flooding is one of the most promising technologies for use in EOR. 
The widespread application of CO. for EOR will depend on the 
availability of COz at a cost low enough to justify injection of CO2 
to recover additional oil at the subject reservoir. This study pro- 
vides a supply/demand analysis of CO2 for EOR on a regional basis 
for 4 basins: Permian and Surrounding (Louisiana salt dome, Texas 
gulf coast, Miss. salt dome, Paredox, and Arkansas oil fields), Wil- 
liston, Appalachian and Los Angeles. The guidelines used for cal- 
culating the potential oil recovery by CO: and the CO: require- 
ments for each field are presented. 


0204 Processing 
REFER ALSO TO CITATION(S) 21871 


21874 Economic and operating factors in heavy oil HDS/ 
FCC processing. Rush, J.B. (Phillips Petroleum Co., Bartles- 
ville, OK). Energy Progress; 3: No. 4, 221-225(Dec 1983). 
The use of the HDS/HOC process for the conversion of 
heavy oil is described as an efficient method of processing many 
heavy crudes with minimum production of fuel oil. The advantages 
and disadvantages of HDS/HOC processing are compared in rela- 
tion to refinery location, refinery configuration, crude supply, prod- 
uct demand, and economics. The HDS/HOC processing can be a 
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profitable operation whenever the price differential between light 
and heavy crudes becomes large enough to reflect the added costs 
of conversion processes for the heavy oils. A diagram is presented 
of the Resid HDS/HOC refinery. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 22136 
0206 Health And Safety 


21875 (EUR—8438-d) Working safety and health protec- 
tion in the production of petroleum and natural gas. (Com- 
mission of the European Communities, Luxembourg). 1983. 
386p. (In German). (CONF-8304159—). Commission of the 
European Communities, Luxembourg. 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

The international congress Working safety and health pro- 
tection in the production of petroleum and natural gas’ treats in the 
main the accident risks in the onshore and offshore production of 
petroleum and natural gas, the safety training for the personnel, the 
medical care and the combatting of great accidents and catastro- 
phes. The safety precautions and the improvement of the working 
conditions in the offshore region are treated in detail. 


21876 (EUR—8438-d, pp 1-9) Accident risk in the on- 
shore-production of petroleum and natural gas. Boucheny. 
1983. (In German). Commission of the European Communi- 
ties, Luxembourg. (CONF-8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 7 1983). 

The accident risks for workers occupied at the boring place 
were investigated on the basis of a statistical work up of 5091 acci- 
dents in onshore petroleum exploratory and production borings. 
The indicated risks are subdivided into rubrics each representing a 
special region of work on the boring place. Furthermore the risks 
for the environment and public occurring at such borings are pre- 
sented. 


21877 (EUR—8438-d, pp 10-13) Accident risk in the off- 
shore-production of petroleum and natural gas. Bye, S. 1983. 
(In German). Commission of the European Communities, 
Luxembourg. (CONF-8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

Some background informations about accidents are given in 
order to make possible a better judgement of the present legal regu- 
lations, the training, health protection and safety facilities and the 
emergency situations etc. The starting point of the paper is the oc- 
cupational injuries and deaths that occurred on the Norwegian con- 
tinental shelf within about 10 years. Particular attention was paid to 
an optimal presentation of the comparison of statistics, previous ex- 
periences and future requirements. 


21878 (EUR—8438-d, pp 14-46) Safety in operation and 
health protection in the offshore region. Patterson, G.R. 
1983. (In German). Commission of the European Communi- 
ties, Luxembourg. (CONF-8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

The principles of the regulations for operational safety and 
health protection on offshore plants are investigated from the stand- 
point of the petroleum industry and proposals for regulations are 
worked out. Legal regulations for the offshore activity are subdi- 
vided into planning and construction, plant operation, operational 
safety, health protection and social services, environment, transport 
and traffic and survival of individuals and individual groups in 
emergency situations. It is analysed how these categories are treat- 
ed in the North Sea regimes. 
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21879 (EUR—8438-d, pp 47-75) Survey of the safety 
training for the onshore and offshore region. Cazzola; Gen- 
tile; Schenato; Torrecelli. 1983. (In German). Commission 
of the European Communities, Luxembourg. (CONF- 
8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

A survey of the basis of the internal safety training for the 
onshore and offshore region at AGIP S.p.A. is presented. The 
safety training of the technicians consists on the one hand of the 
specific training of the security technicians and on the other hand 
of the ‘safety training’ of the entire personnel to prevent emergency 
situations in the course of operation. The safety training for the on- 


shore region is treated in general and for the offshore region in par- 
ticular. 


21880 (EUR—8438-d, pp 172-191) Safety technique in 
offshore plants - the opinion of a constructor. Praught, D.W. 
1983. (In German). Commission of the European Communi- 
ties, Luxembourg. (CONF-8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

A survey of the safety technical principles which have found 
favor in the construction of stationary and floating offshore plants 
is presented. The following topics are treated: Safety systems and 
characteristics, environmentally relevant criteria and their deduc- 
tion, construction technical and operational safety, influence of the 
regulation criteria on the construction of stationary and swimming 
platforms and efforts of the branch of business to improve the 
working safety in the offshore region. 


21881 (EUR—8438-d, pp 204-217) Safety monitoring 
program of the US Coast Guard for offshore platforms. 
Tutwiller, T.F. 1983. (In German). Commission of the Eu- 
ropean Communities, Luxembourg. (CONF-8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

The aim of the paper is to explain the total program of the 
Coast Guard for the security in OCS with particular consideration 
to the aspects of the programs for offshore platforms comprising 
stationary structures as well as mobile offshore drilling facilities 
(MODUS). For a better understanding of the safety program fol- 
lowing subjects are presented: Legel requirements; Previous and 
present work of the Coast Guard concerning the regulations and 
the enforcement to carry out the legal charge. 


21882 (EUR—8438-d, pp 244-264) Problems of the pe- 
troleum and gas exploration in the Aegean Sea - specificity of 
HLS. Speel, L. 1983. (In German). Commission of the Euro- 
pean Communities, Luxembourg. (CONF-8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

The planning and operational safety measures in the devel- 
opment of the first petroleum field in the Aegean Sea which will be 
necessary under the assumption of a break down of processing fa- 
cilities are discussed. The possible occurence of a H2S gas cloud 
which is heavier than air requires special attendance particularly in 
the construction of offshore platforms. Warning and protective de- 
vices and measures against H2S are presented and practical resque 
facilities for the working personnel are discussed. Finally the im- 
portance of safety plans (Contingency Plans) as the basis for the 
safety training of the personnel is emphasized. 


21883 (EUR—8438-d, pp 296-306) Personnel and materi- 
al transport in the offshore operation. Opbroek, H.A. 1983. 
(In German). Commission of the European Communities, 
Luxembourg. (CONF-8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

Facilities by which the safety in the transportation of per- 
sons and materials in the offshore operation can be improved are 


presented. It is reported about the construction of a further devel- 
oped helicopter landing deck in particular and about the helicopter 
transport in general. Furthermore offshore cranes and facilities for 


the operation in rough sea for the transfer of persons and material 
are presented. 


21884 (EUR—8438-d, pp 349-361) Rescue equipment for 
offshore plants. Booth, M.J. 1983. (In German). Commission 
of the European Communities, Luxembourg. (CONF- 
8304159—). 

From International congress on working safety and health 
protection in the production of petroleum and natural gas; Luxem- 
bourg, Luxembourg (19 Apr 1983). 

The paper is concerned mainly with two subjects. Firstly the 
rescue equipment provided in mobile and stationary plants is inves- 
tigated. It is distinguished between the equipment for the evacua- 
tion of a plant and the equipment for the use at the plant. On the 
other hand problems occurring based on the experiences with off- 
shore plants and the actual measures taken by the industry, the 
manufacturers of equipment and the governments to solve these 
problems are treated. A number of proposals which are discussed 
presently and which might be put into reality some day are indicat- 
ed. 


0207 Marketing And Economics 


21885 (DOE/CP—0007-Draft) Deregulated gasoline mar- 
keting: consequences for competition, competitors, and con- 
sumers. (USDOE Assistant Secretary for Congressional, 
Intergovernmental and Public Affairs, Washington, DC). 
Mar 1984. 157p. NTIS, PC A08/MF A01; 1; GPO Dep. 
Order Number DE84009873. 

Portions are illegible in microfiche products. 

Gasoline marketing industry changes since decontrol became 
effective was studied. The major conclusion is that the competition 
occurring in the market-place since decontrol is caused by underly- 
ing structural changes in costs, consumer demand and consumer 
preferences. The market changes are not the result of anticompeti- 
tive activity, but the results of the competitive process itself forcing 
adaptation to these underlying structural changes. The many legis- 
lative proposals now circulating at both the federal and state level 
are unwarranted efforts to block or undo the effects of these market 
forces. At best they are useless. At worst they are expensive 
counter-productive efforts to deny consumers the benefits of in- 
creased competition and efficiency. Ultimately, these legislative 
proposals hurt the very businessmen they ostensibly are intended to 
help, while they harm the competitive process, competitors and 
consumers. 29 references, 2 figures, 7 tables. 


21886 (DOE/EIA—0125(83/4Q)) Coal distribution, Jan- 
uary-December, 1983. McNair, M.B. (USDOE Energy In- 
formation Administration, Washington, DC. Office of Coal, 
Nuclear, Electric and Alternate Fuels). Apr 1984. 191p. 
NTIS, PC A09/MF AOl; 1 - GPO*; GPO Dep. Order 
Number DE84008674. 

Portions are illegible in microfiche products. 

Volume data on coal distribution by production district, con- 
sumer use, and method of transportation are presented. All data for 
1979-1983 are final. Distribution comparisons with same time period 
one year ago show: production or purchases, down 5.2%; distribu- 
tion, down 3.6%; and coal stocks, down 7.8%. Tabulated data 
show distribution by coal-producing district, area, destination, con- 
sumer, transport method, and census region. 


21887 (DOE/EIA—0442) Overview of changes to the 
Production of Onshore Lower-48 Oil and Gas Model Meth- 
odology. Trapmann, W. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). Sep 
1983. 15p. NTIS, PC A02/MF A011; 1 - GPO*; GPO Dep. 
Order Number DE84009546. 

Portions are illegible in microfiche products. 

The Department of Energy's Energy Information Adminis- 
tration (EIA) provides historical energy data as well as extensive 
forecasts for energy activities to the general public. This need to 
provide reliable and relevant forecasts has led to the recent devel- 
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opment of a model to forecast oil and natural gas supply activities 
in the midterm, through 1990 or 1995. The model is named 
PROLOG: Production of Onshore Lower-48 Oil and Gas. The 
PROLOG model forecasts annual oil and natural gas production 
activities for six onshore regions of the Lower-48 States for a speci- 
fied time horizon based on expected price paths for both oil and 
natural gas. The six PROLOG regions appear in Figure 1. The pri- 
mary activities are exploratory and developmental drilling. Fore- 
casts values include drilling levels and the reserve additions from 
exploratory drilling as well as production from all flowing wells. 
The model employs a linear programming framework to determine 
the optimal drilling levels that maximize the expected present value 
profits stemming from the drilling projects. Drilling activities are 
differentiated by category. Oil and natural gas drilling are evaluated 
separately for each subclass of drilling. Exploratory and develop- 
mental drilling are treated separately, with developmental drilling 
further subdivided by the type of reserves to be developed. The 
major distinction in the nature of drilling within the model lies be- 
tween exploration and development. Exploration yields new addi- 
tions to the stock of known reserves. Development determines the 
rate of production from the stock of known reserves. 


21888 Lower oil prices and their implications for energy 
research and development policy. Washington, DC; US Gov- 
ernment Printing Office (1983). 668p. 

Two panels of witnesses from federal agencies, industrial and 
university research organizations, and the Congressional Budget 
Office discussed the effect that lower world oil prices might have 
on the level of government funding for energy research and devel- 
opment. The witnesses were asked to consider the long-term price 
of oil; recent changes in oil price, supply, and demand; the adequa- 
cy of projection models and forecasts in assessing the impacts of 
lower oil prices; and whether it is appropriate to link research and 
development funding to oil prices. Additional reports, analyses, 
statements, and responses to committee questions submitted for the 
record follow the testimony of the eight witnesses. (DCK) 


21889 Export of Alaskan crude oil. Washington, DC; US 
Government Printing Office (1983). 526p. 

A two-day hearing on the export of oil from Prudhoe Bay to 
Japan and other countries brought testimony from recognized 
economists and diplomats. At issue was whether such exports jeop- 
ardize fuel security and whether market forces should be the decid- 
ing factor in oil distribution. The hearing record contains the testi- 
mony of 13 witnesses and additional statements and responses for 
the record. (DCK) 


21890 Oil imports: the USA's Achilles’ heel in geopoli- 
tics. Fritz, M. (Univ. of Georgia, Athens). Energy Explora- 
tion and Exploitation; 2: No. 3, 255-268(1983). 

While the Eastern bloc countries (in particular the Soviet 
Union) are self-sufficient (i.c., non-vulnerable) in terms of energy (a 
basic prerequisite for state existence) at least up to the turn of the 
century, the Western democracies cannot survive on their own re- 
serves of energy, on which their economies and infrastructures are 
primarily based. This is especially true for the USA. In case of an 
oil embargo (as happened almost a decade ago), if the US oil re- 
serves are subsequently depleted, at least the US transportation 
system (based almost completely on oil) could break down, and 
with it micro- and macroeconomic supply of the country. This, has 
never occurred in history before, but it may happen tomorrow, 
showing more devastating consequences than any nuclear war. The 
only way out of this ‘vicious circle’ is the large-scale production of 
synfuels from domestic coal and oil shale reserves. This however, 
requires a political strategy that is excluded from daily politics and 


not dependent on free market forces only. 16 references, 1 figure, 9 
tables. 


0209 Environmental Aspects 


21891 (PB—84-141530) Methods for determining the lo- 
cation of abandoned wells. Final report. Aller, L. (East Cen- 
tral Oklahoma State Univ., Ada (USA)). Jan 1984. 143p. 
NTIS, PC A07/MF AO1. 

Prepared in cooperation with National Water Well Associa- 
tion, Worthington, OH. 
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Improperly plugged or unplugged abandoned wells which 
penetrate an injection zone may provide a conduit for migration of 
injected fluids into freshwater aquifers. To help minimize this seri- 
ous environmental threat, all abandoned wells within an area of 
review around a proposed injection well should be located and 
their condition assessed. A search for abandoned wells may have 
three different objectives: (1) to provide an overview of the pres- 
ence or absence of abandoned wells within an area, (2) to determine 
the status of a particular well and establish the potential impact of 
that well, and (3) to actually field locate the abandoned well. The 
scope of the search may encompass all or any combination of these 
objectives before the search is completed. This document contains a 
discussion of the application of methods which historically have 
been used to locate abandoned wells, and technologies which may 
not have been for that purpose but may have future application. 


21892 (PB—84-143254) Draft environmental impact 
statement sulfur oxides emissions from fluid catalytic crack- 
ing unit regenerators: background information for proposed 
standards. Final report. (Environmental Protection Agency, 
Research Triangle Park, NC (USA). Office of Air Quality 
Planning and Standards). Jan 1984. 343p. (EPA—450/3-82- 
013A). NTIS, PC A15/MF AOl. 

Standards of performance to control emissions of sulfur 
oxides (SOX) from new, modified, and reconstructed fluid catalytic 
cracking unit regenerators are being proposed under Section 111 of 
the Clean Air Act. This document contains information on the 
background and authority, regulatory alternatives considered, and 
environmental and economic impacts of the regulatory alternatives. 


21893 Mutagenicity studies of size-fractionated oil fly 
ash in the Ames Salmonella typhimurium assay. Wei, C. 
(Univ. of Florida, Gainesville); Raabe, O.G.; Kimble, B.J. 
Bulletin of Environmental Contamination and Toxicology; 32: 
No. 2, 179-186(Feb 1984). Contract AC03-76SF00472. 

It has been reported that fly ash collected from the stack 
breeching of a conventional coal-fired power plant contains muta- 
genic material which can be extracted into horse serum or organic 
solvents. This result caused concern that similar material might be 
present in the fly ash released from oil-burning power plants. By 
using the five tester strains of Salmonella typhimurium, the authors 
have demonstrated the presence of mutagens on oil fly ash collect- 
ed from an oil-burning power plant. 


21894 Outer continental shelf lease sales and the Depart- 
ment of the Interior's 5-year leasing plan. Washington, DC; 
US Government Printing Office (1984). 622p. 

Hearings were held in San Francisco and Washington on the 
scientific requirements for proposed Department of Interior envi- 
ronmental studies and assessments of the Outer Continental Shelf. 
The proposal represents a shift in federal assessments, and scientists 
and researchers invited to testify were asked to evaluate its implica- 
tions. At issue was the administration's efforts to expedite leasing 
procedures. Part II of the hearing record covers the testimony of 
22 witnesses speaking as individuals and as participants of panels. 
The witnesses represented state and national agencies, oil compa- 
nies, and environmental groups. Four appendices with additional 
statements and supporting material follow the testimony. (DCK) 


21895 Effects of used ferrochrome lignosulphonate drill- 
ing muds from a Santa Barbara channel oil well on the devel- 
opment of starfish embryos. Chaffee, C.; Spies, R.B. (Law- 
rence Livermore National Lab., CA). Marine Environmental 
Research; 7: 265-277(1982). Contract W-7405-ENG-48. 

The effect of water-soluble fractions (WSF) of thirteen used 
ferrochrome lignosulphonate muds on developing embryos of Pa- 
tiria miniata were studied. The muds were collected during the 
drilling of a single slant well from Platform Hondo in the Santa 
Barbara Channel, California, at drilling depths of 4220 to 9858 ft. 
None of the embryos survived 48 hours’ exposure in 25% WSF of 
the muds (25,000 ppm mud added (v/v)). Significant reduction in 
growth and high abnormalities (up to 100%) were observed in the 
15% WSF. In lesser concentrations the effects varied from signifi- 
cant reduction of growth, down to 0.5% for three muds, to signifi- 
cant enhancement of growth for several muds in some dilutions. 
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The ECso’s ranged from 5% to greater than 15% WSF. In the 5% 
WSF, decreased embryo growth was correlated with increasing cr 
concentrations and possibly also with total organic carbon (TOC). 
Although experiments carried out with NaOH addition to simulate 
the strong alkalinity of the muds showed increased abnormalities 
and decreased embryo growth with increasing pH, in the chemical- 
ly complex WSF (5% dilution) the opposite effect occurred. Disso- 
ciation of chrome lignosulphonate molecules from particulates may 
occur with increasing acidity and explain the relationship between 
pH and toxicity in dilute WSF. The results of these experiments are 
discussed in terms of the effects of dispersions of drilling muds in 
the oceanic environment. It is concluded that water column effects 
on organisms during the dumping of such muds are only likely 
within short distances of the discharge pipes of offshore drill rigs. 


0210 Legislation And Regulation 
REFER ALSO TO CITATION(S) 21889 


21896 (DOE/IG—0205) Allegations of diversion and sub- 
stitution of crude oil. Bayou Choctaw Storage Site, Strategic 
Petroleum Reserve. (Department of Energy, Washington, 
DC (USA). Office of Inspector General). 30 Mar 1984. 26p. 
TIC, PO Bx 62, Oak Ridge, TN 37831. 

Report to The Secretary. 

Investigation did not substantiate allegations that crude oil 
destined for the Strategic Petroleum Reserve storage site at Bayou 
Choctaw was diverted to private use and some other material sub- 
stituted in its place. However, recommendations are made for han- 
dling intermediate transport and storage systems for crude oil to 
tighten security aspects. (PSB) 


0230 Properties 
REFER ALSO TO CITATION(S) 21871 
0240 Storage 


21897 (SAND—84-0083) Feasibility evaluation alterna- 
tives for management of Strategic Petroleum Reserve Bayou 
Choctaw Caverns 15, 17 and 20. Todd, J.L. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1984. Contract 
AC04-76DP00789. 27p. NTIS, PC A03; 3; GPO Dep. Order 
Number DE84008598. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

An analysis of alternate means of managing Caverns 15, 17, 
and 20 at the Strategic Petroleum Reserve Bayou Choctaw storage 
site is presented with emphasis on techniques that can be used to 
assure cavern structural stability even after five oil drawdown 
cycles. The evaluation includes the use of brine for drawdown, the 
operation of two of the caverns as a gallery, the selective leaching 
of an existing cavern, and a feasibility assessment of using idle cav- 
erns as a source for brine. 6 references, 12 figures. 


21898 Strategic Petroleum Reserve and the Department 
of Energy's baseline assessment. Washington, DC; Govern- 
ment Printing Office (1984). 92p. 

Joe LaGrone of DOE’s Oak Ridge Operations and John 
Milloway of the Strategic Petroleum Reserve (SPR) Task Force re- 
sponded to allegations that the SPR program is providing an inad- 
equate defense and that the program management is guilty of mis- 
management and misconduct. The task force prepared a 307-page 
baseline assessment of the SPR that is critical of past practices, 
which it feels must be corrected. The assessment does not challenge 
the viability of the SPR program itself. Two appendices with addi- 
tional responses from LaGrone and excerpts from the report follow 
the testimony. (DCK) 


21899 Strategic Petroleum Reserve. Washington, DC; 
US Government Printing Office (1983). 282p. 

William A. Vaughan of DOE's Office of Environmental 
Protection, Safety, and Engineering Preparedness opened a two- 
day hearing on whether delays in purchasing oil and building stor- 
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age for the strategic petroleum reserve (SPR) are reducing US in- 
surance against a supply disruption, and whether administration 
policies in regard to the SPR are in the national interest. Testimony 
was given by DOE Secretary Hodel, officials of the General Ac- 
counting Office, and spokesmen from consumer groups, industry, 
and farmers cooperatives. Additional material submitted by DOE, 
the American Petroleum Institute, the Transportation Institute, and 
the Fossil and Synthetic Fuels Subcommittee follows the testimony 
of nine witnesses. (DCK) 
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21900 (DOE/METC—84-3) Western Gas Sands Subpro- 
gram review technical proceedings. Frohne, K.H. (ed.). 
(USDOE Morgantown Energy Technology Center, WV). 
Jan 1984. 212p. (CONF-8310162—). NTIS, PC A10/MF 
A01; 1; GPO Dep. Order Number DE84000305. 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Western Gas Sands Subprogram (WGSS) is a part of 
the Department of Energy’s (DOE) Unconventional Gas Recovery 
Program managed by the Morgantown Energy Technology Center 
(METC). The goal of the Department's research on western tight 
lenticular gas reservoirs is to develop the scientific and engineering 
knowledge base for the extraction of natural gas resources that are 
geologically highly complex, are unpredictable in reservoir and 
production performance, and consequently represent high technical 
risk. Emphasis of the research is on reducing the technical uncer- 
tainties surrounding the producible reserve potential of these un- 
conventional reservoirs in order to encourage industry development 
of the resource. On October 18-19, 1983, METC sponsored and 
hosted the second annual Western Gas Sands Review, held at the 
Sheraton Lakeview Resort and Conference Center in Morgantown, 
West Virginia. The purpose of the technical meeting was several- 
fold: to review the current status and technical accomplishments of 
the Western Gas Sands Subprogram in Fiscal Year 1983; to foster 
technology exchange within the subprogram by familiarizing 
project participants with each other’s work; and to facilitate the fo- 
cusing of plans for future DOE research activities on western gas 
sands. Forty attendees from industry, academia, National Laborato- 
ries, and DOE participated in the exchange of information, results, 
and plans. Twenty papers were presented in three half day sessions 
by principal researchers covering FY 83 WGSS activities. All 
papers were processed for inclusion in the Energy Data Base. 


21901 (DOE/METC—84-3, pp 5-16) Review of USGS 
tight gas sands characterization research. Spencer, C.W.; 
Johnson, R.C.; Law, B.E. (Geological Survey, Lakewood, 
CO). Jan 1984. NTIS, PC A10/MF A01. (CONF-8310162— 
). Contract AI21-78ET12149. 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

The US Geological Survey (USGS) objectives are to pro- 
vide a multidisciplined research effort to the geologic characteriza- 
tion of tight gas-bearing sequences in general and in more detail at 
the MWxX< site. In FY ‘83 more than 19 papers and abstracts were 
published by USGS researchers in an effort to provide rapid tech- 
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nology transfer to DOE and industry. Several unpublished reports 
on MWX were furnished to DOE and MWX contractors. State-of- 
the-art techniques were brought to bear on the problem of the oc- 
currence of natural fractures. When and how do they form. Can 
they be predicted. Additional data are needed to solve these prob- 
lems. Characteristics of the two varieties of tight gas reservoirs 
were summarized. One variety has high porosity, but the more 
common variety has low porosity that is poorly connected by very 
small capillaries. A vertical-seismic profile (VSP) Survey was run 
in the MWX-2, which provided an excellent depth and formation 
tie to the 3-D seismic survey. The VSP data indicated potential for 
mapping sand-lens geometry. A variety of techniques are being ap- 
plied to determine the temperature history of the primary basins. 
Paleotemperature has been found to have considerable value in pre- 
dicting mineralogic (reservoir) changes, when and how much gas 
was generated, and paleostress history. 7 references, 8 figures, 1 
table. 


21902 (DOE/METC—84-3, pp 17-23) Approximating 
the dimensions of lenticular Mesaverde Group sandstone 
lenses utilizing close well correlations. Peterson, R.; Kohout, 
J. (CER Corp., Las Vegas, NV). Jan 1984. NTIS, PC A10/ 
MF AO1. (CONF-8310162—). 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

Mesaverde Group sandstone lenses in 12 closely-spaced 
wells in the central and southern Piceance Basin of Colorado were 
correlated utilizing wireline log responses. A crossplot of percent 
of sandstone units correlatable versus the correlatable distance 
(well-to-well spacing) indicates: 50 percent of sandstone units in the 
fluvial zone of the Mesaverde are interpreted to be correlatable 
across a distance of 3400 ft. Maximum correlatable distance is inter- 
preted to be 6800 ft. An approximation of the dimensional charac- 
teristics of Mesaverde fluvial sandstone lenses has potential applica- 
tions in designing hydraulic fracturing treatments and estimating 
gas reserves with increased accuracy. 3 references, 5 figures. 


21903 (DOE/METC—84-3, pp 109-124) Relationship of 
pore structure to fluid behavior in low permeability gas sands. 
Morrow, N.R.; Brower, K.R.; Kilmer, N.H. (New Mexico 
Petroleum Recovery Research Center, Socorro, NM). Jan 
1984. NTIS, PC A10/MF A0O1. (CONF-8310162—). 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

A variety of advanced core analysis techniques, several of 
which are novel, have been applied in the course of investigating 
sensitivity of tight gas sand permeabilities to overburden pressure. 
This report provides a brief review of results obtained over the past 
year. Several suites of cores are undergoing detailed investigation 
with the objective of measuring and explaining their pressure sensi- 
tivity. These include cores obtained through the Multi-Well Test 
Program and a suite of cores selected for their high carbonate con- 
tent. Core properties have been modified by firing, ultrasonicating, 
and chemical treatment. Other topics of study are liquid and gas 
permeabilities, adsorption, relative permeabilities, combined effects 
of temperature and overburden pressure, and measurement of sur- 
face areas by various methods. Evidence is presented that fluid 
flow behavior in crack shaped pores is a likely cause of sensitivity 
to overburden pressure. Areas of future work are outlined. 9 refer- 
ences, 5 figures, 2 tables. 


21904 (DOE/METC—84-3, pp 143-154) Introduction to 
the Multi-Well Experiment of the Western Gas Sands Sub- 
program. Chism, J.; Westhusing, K. (Dept. of Energy, 
Bartlesville, OK). Jan 1984. NTIS, PC A10/MF AOl1. 
(CONF-8310162—). 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

The three-well Multi-Well Experiment (MWX) on the east- 
ern limb of the Piceance Basen, Colorado is an important field labo- 
ratory for tight lenticular gas sand research that has as objectives, 
(1) the characterization of lenticular gas sands; (2) the improvement 
of technology to increase gas production from these reservoirs; and 
(3) the transfer of this determined information to industry. This 
paper provides an introduction into MWX and outlines the various 
scientific and technological efforts being conducted there as a pre- 
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amble for the systematic and detailed MWX presentations to 
follow. 4 figures. 


21905 (DOE/METC—84-3, pp 155-164) Multi-Well ex- 
periment drilling review. Mann, R.L. (CER Corp., Las 
Vegas, NV). Jan 1984. NTIS, PC Al0/MF A0Ol. (CONF- 
8310162—). Contact AC08-82NV 10249. 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

The Western Gas Sands Subprogram (WGSS) activities in 
1983 are comprised of five tasks: support and control program; im- 
prove conventional log interpretation techniques; improve reservoir 
analysis; and develop improve geological understanding of tight gas 
sands. The first task involves the administrative functions required 
to support WGSP management and control the CER program. The 
second task involves operating and maintaining the DOE Well 
Testing Unit when the unit is not engaged in MWX operations. 
The remaining three tasks are technical in nature and are described 
in more detail in other CER papers in this Proceeding. The Multi- 
Well Experiment, which was conceived and planned under the 
WGSP, became a subprogram and was separately funded late 1979. 
The Multi-Well Experiment has two overall objectives: character- 
ize low-permeability lenticular gas sands, and develop and evaluate 
technology for the production of natural gas from them. Three 
closely-spaced wells have been drilled and completed as part of the 
program to achieve these objectives. This paper deals primarily 
with the drilling of these three wells, identified as MWX-1, MWX-2 
and MWX-3. 7 figures. 


21906 (DOE/METC—84-3, pp 176-180) Status of CER 
log interpretation R & D. Kukal, G.C. (CER Corp., Las 
Vegas, NV). Jan 1984. NTIS, PC Al0/MF A0O1. (CONF- 
8310162—). 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

The Department of Energy (DOE) Western Gas Sands Sub- 
program (WGSS) has supported log interpretation R & D at CER 
for six years. The objective of this paper is to provide an account 
of work performed during 1983. This paper: provides the back- 
ground of why such a research effort is needed; summarizes recent 
log interpretation ideas; describes the log interpretation system TI- 
TEGAS, which has been applied to eight wells within the Rocky 
Mountain tight gas sands basins; discusses the potential of the new 
system to predict reservoir producibility and to provide a mecha- 
nism for geologic analysis; identifies the CER logging publications 
within the last year; and outlines several additional important areas 
for research. 11 references. 
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21907 Energy, helium and the future--II. Krupka, M.C.; 
Hammel, E.F. (Systems Analysis and Assessment Division, 
Los Alamos Scientific Laboratory, University of California, 
Los Alamos, New Mexico). Alternative Energy Sources; 9: 
191-212(Dec 1980). (CONF-801210—). 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The importance of helium as a critical resource material has 
been recognized specifically by the scientific community and more 
generally by the 1960 Congressional mandate to institute a long 
range conservation program. A major study mandated by the 
Energy Reorganization Act of 1974 resulted in the publication in 
1975 of the document, "The Energy-Related Applications of 
Helium,” ERDA-13. This document contained a comprehensive 
review and analysis relating to helium resources and present and 
future supply/demand relationships with particular emphasis upon 
those helium-dependent energy-related technologies projected to be 
implemented in the post-2000 year time period, e.g., fusion. This 
paper will present an updated overview of the helium situation as it 
exists today. Since publication of ERDA-13, important changes in 
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the data base underlying that document have occurred. The data 
has since been reexamined, revised and new information included. 
The paper will discuss potential supplies of helium from both con- 
ventional and unconventional natural gas resources, projected 
supply/demand relationships to the year 2030 based upon a given 
power generation scenario, projected helium demand for specific 
energyrelated technologies and the supply options (national and 
international) available to meet that demand. An updated review 
will be given of the energy requirements for the extraction of 
helium from natural gas as they relate to the concentration of 
helium. A discussion will be given concerning the technical and 
economic feasibility of several methods available both now and 
conceptually possible, to extract helium from helium-lean natural 
gas, the atmosphere and outer space. Finally, a brief review will be 
given of the 1980 Congressional activities with respect to the intro- 
duction and possible passage of new helium conservation legisla- 
tion. 
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REFER ALSO TO CITATION(S) 21875, 21876, 21877, 21878, 21879, 21880, 
21881, 21882, 21883, 21884, 21911, 23527 
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REFER ALSO TO CITATION(S) 21887 


21908 Understanding natural gas price decontrol. John- 
ston, P.H. ed. Washington, DC; US Government Printing 
Office (Apr 1983). 54p. Superintendent of Documents, US 
Government Printing Office, Washington, DC 20402. 

A variety of analyses concerning the natural gas market and 
the economy, and their reactions to change in gas prices, have been 
produced by government agencies, academic researchers, and con- 
sumer and industry groups. These analyses often display conflicting 
results because of their choices of perspective and assumptions. In 
response to a request from the House Subcommittee on Fossil and 
Synthetic Fuels, the Congressional Budget Office (CBO) prepared 
this background report, which provides a conceptual framework 
for understanding the energy market and economic effects of 
changes in natural gas pricing policy. This framework allows a 
comparison of the various analyses of price changes. The report 
makes no recommendations. 7 footnotes and references, 1 figure, 4 
tables 


21909 Natural gas pricing policies: implications for the 
federal budget. Johnston, P.H. Washington, DC; US Gov- 
ernment Printing Office (Jan 1983). 57p. 

At the request of the Senate Budget Committee, this paper 
analyzes the macroeconomic and budgetary effects of alternative 
natural gas wellhead pricing policies. The report discusses three ap- 
proaches to wellhead price decontrol, including complete decontrol 
on January 1, 1984, advancing the partial decontrol found in the 
NGPA by one year to January 1, 1984, and administrative decon- 
trol in which prices for some older categories of gas would be 
raised to the higher levels allowed for new gas on January 1, 1983. 
In keeping with the Congressional Budget Office’s mandate to pro- 
vide objective analysis, the report makes no recommendations. 19 
footnotes and references, 21 tables, 2 appendices. 
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21910 (PB—84-153881) Dispersal of LNG (liquefied nat- 
ural gas) vapor clouds with water spray curtains. Phase 2. 
Wind tunnel and small-scale spill tests. Final report, Decem- 
ber 1981-November 1983. Heskestad, G. (Factory Mutual 
Research Corp., Norwood, MA (USA)). Nov 1983. 230p. 
NTIS, PC Al1/MF AO1. 

See also PB83-126029. 

The report describes Phase 2 of a research program to de- 
velop engineering design guidelines for the use of water spray cur- 
tains to disperse liquefied natural gas vapor clouds. Parametric ex- 
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periments were conducted on model scale in a wind tunnel on the 
interaction of water sprays with simulated LNG vapor overflowing 
a 60m x 60m diked area. In addition, a few outdoor experiments 
with spray curtains were run, spilling LNG into a 3m x 3m diked 
area. Tests recently completed by the (British) Health and Safety 
Executive were also analyzed. Spray curtains with both upward 
and downward sprays were effective. Downward sprays had to be 
inclined toward the vapor source to be effective when the ground 
flow of vapor was dense. Spray curtain configurations tested, both 
upward and downward-inclined, reduced volumetric vapor concen- 
trations downwind of the 60m x 60m dike model in the wind tunnel 
to well under 5%. A preliminary design guide has been drafted al- 
though the technical data base is inadequate. 


21911 Comparison of dense gas dispersion model simula- 
tions with Burro series LNG spill test results. Ermak, D.L.; 
Chan, S.T.; Morgan, D.L.; Morris, L.K. (Lawrence Liver- 
more National Lab., CA). Journal of Hazardous Materials; 6: 
129-160(1982). Contract W-7405-ENG-48. 

The predictions from three vapor dispersion models for cold 
dense gas releases are compared with the results from several 40 m* 
LNG spill experiments conducted at China Lake, California, in 
1980. The models vary considerably in the degree to which they 
approximate important physical phenomena and include restricting 
assumptions. The simplest model (GD), a modified Gaussian plume 
model, predicted a vapor cloud that was always too high and too 
narrow by a factor of 1.5 to 3. The second model (SLAB), a layer- 
averaged conservation equation model with one independent spatial 
variable (downwind distance), generally predicted the maximum 
distance to the lower flammability limit (LFL) and cloud width 
quite well. The final model (FEM3) is a fully three-dimensional 
conservation equation model that generally predicted the concen- 
tration distribution in time and space rather well. A particular 
achievement of this model was the prediction of a bifurcated cloud 
structure observed in one experiment conducted with a low ambi- 
ent wind speed. Both the SLAB and the FEM3 models accurately 
predicted the length of time required for the cloud to disperse to a 
level below the LFL, even in the low wind speed test where the 
vapor cloud lingered over the source region for a considerable 
length of time after the LNG spill was terminated. (DT) 
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REFER ALSO TO CITATION(S) 21871, 21900, 21904 


21912 (DOE/MC/08216—1336) Stimulation rationale for 
shale gas wells: a state-of-the-art report. Young, C.; Barbour, 
T.; Blanton, T.L. (Science Applications, Inc., Steamboat 
Springs, CO (USA)). Dec 1980. Contract AM2!1- 
78MC08216. 43p. NTIS, PC A03/MF A01; 1; GPO Dep. 
Order Number DE84003094. 

Portions are illegible in microfiche products. 

Despite the large quantities of gas contained in the Devonian 
Shales, only a small percentage can be produced commercially by 
current production methods. This limited production derives both 
from the unique reservoir properties of the Devonian Shales and 
the lack of stimulation technologies specifically designed for a shale 
reservoir. Since October 1978 Science Applications, Inc. has been 
conducting a review and evaluation of various shale well stimula- 
tion techniques with the objective of defining a rationale for select- 
ing certain treatments given certain reservoir conditions. Although 
this review and evaluation is ongoing and much more data will be 
required before a definitive rationale can be presented, the studies 
to date do allow for many preliminary observations and recommen- 
dations. For the hydraulic type treatments the use of low-residual- 
fluid treatments is highly recommended. The excellent shale well 
production which is frequently observed with only moderate well- 
bore enlargement treatments indicates that attempts to extend frac- 
tures to greater distances with massive hydraulic treatments are not 
warranted. Immediate research efforts should be concentrated upon 
limiting production damage by fracturing fluids retained in the for- 
mation, and upon improving proppant transport and placement so 
as to maximize fracture conductivity. Recent laboratory, numerical 
modeling and field studies all indicate that the gas fracturing effects 
of explosive/propellant type treatments are the predominate pro- 
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duction enhancement mechanism and that these effects can be con- 
trolled and optimized with properly designed charges. Future re- 
search efforts should be focused upon the understanding, prediction 
and control of wellbore fracturing with tailored-pulse-loading 
charges. 36 references, 7 figures, 2 tables. 


21913 (DOE/MC/08382—1338) Eastern Gas Shales Pro- 
gram. Completion and stimulation of five New York State 
Energy Research and Development Authority Wells Allegany 
and Cattaraugus Counties, New York. Rdissi, A. (Gruy Fed- 
eral, Inc., Houston, TX (USA)). Nov 1981. Contract AC21- 
79MC08382. 50p. NTIS, PC A03/MF A01; GPO Dep. 
Order Number DE84003095. 

In order to evaluate the potential of the Devonian Shales as 
a source of natural gas, DOE/METC in Morgantown, West Vir- 
ginia, has undertaken the Eastern Gas Shale Program (EGSP); not 
only to characterize and identify the resource, but also to enhance 
and improve the productivity of wells completed in the shale. One 
of the methods used to achieve improved productivity is hydraulic 
fracturing and, more specifically, foam fracturing. The efforts by 
DOE/METC included completion and stimulation of five New 
York State Energy Research and Development Authority (NY- 
SERDA) wells; located in western Allegany County and south- 
western Cattaraugus County, New York. The five wells were 
drilled on high shcool and college properties during the months of 
June and July 1981. DOE/METC'’s contribution to the program 
funded the stimulation and completion of the wells. This work was 
done under the engineering and field supervision of Gruy Federal, 
Inc. as contractor to DOE. The completion work took place in the 
months of July and August 1981. This consisted of running a 
cement bond log in each well. All logs showed good bonding. This 
was followed by perforating the Marcellus Shale through the 4-1/2- 
inch casing. During the next phase, the formation was broken down 
with 1500 gallons of regular HF acid and, then, foam fractured 
using 50,000 gallons of foam consisting of water and nitrogen; <he 
fractures were propped with 60,000 pounds of sand. After the 
cleanout operations, open flow potentials and rock pressures were 
measured in each well. None of the wells had a gas show before 
fracturing but, after fracturing, open flow ranged from a low of 19 
Mcf/D to a high of 73 Mcf/D. 1 reference, 6 figures, 1 table. 


21914 (DOE/METC—84-3, pp 45-57) Hydraulic frac- 
turing investigations for low permeability sandstones. Raible, 
C.J.; Gall, B.L. (Dept. of Energy, Bartlesville, OK). Jan 
1984. NTIS, PC A10/MF A0O1. (CONF-8310162—). 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

This paper describes equipment and techniques developed at 
Bartlesville Energy Technology Center (BETC) to evaluate 
damage and stimulation parameters produced by fracturing fluids 
and materials on low permeability sandstone cores. The objective 
of the work at BETC was to study systematically these factors 
which led to the development of procedures capable of measuring 
cause and effect parameters that damage hydraulically fractured 
formations. This paper presents some of these techniques and re- 
sults of these investigations. 4 references, 13 figures, 6 tables. 


21915 (DOE/METC—84-3, pp 58-67) Reservoir model- 
ing for lenticular sands. Evans, R.D. (Univ. of Oklahoma, 
Norman). Jan 1984. NTIS, PC A10/MF A0O1. (CONF- 
8310162—). Contract AC21-83MC20369. 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

An approach is presented which may be used to model mul- 
tiphase flow phenomena in combined naturally fractured and/or 
hydraulically fractured wells completed in noncontinuous lenticular 
reservoirs. In addition, a transient wellbore simulator is developed 
to account for liquid production within the wellbore due to 
changes in temperature and pressure as fluids are produced up the 
production string. Finally, an experimental scheme is presented 
which may be used to measure the inertial resistance coefficient for 
multiphase flow conditions in porous media and propped fractures. 
Preliminary results are presented to demonstrate the capabilities of 
the reservoir simulation development and the multiphase wellbore 
model. In addition, the design of an experimental apparatus for 
measuring multiphase inertial resistance coefficients is discussed. 28 
references, 12 figures, 1 table. 
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21916 (DOE/METC—84-3, pp 78-95) Computational 
model for proppant transport in hydraulic fracturing. Rybicki, 
E.F.; Harfouche, E.H.; Clark, P. (Univ. of Tulsa, OK). Jan 
1984. NTIS, PC A10/MF A0O1. (CONF-8310162—). 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

A computational model to represent hydraulic fracturing and 
proppant transport placement is described. The model is based on 
the Geertsma and de Klerk geometry for fracture shape. The model 
includes fluid losses to the formation, temperature effects and prop- 
pant settling behavior. Example cases are presented to examine the 
effects of pumping rate, fluid loss, and viscosity on the fracture ge- 
ometry and proppant placement. 12 references, 10 figures. 


21917 (DOE/METC—84-3, pp 96-108) Advances in hy- 
draulic fracture modeling related to lenticular gas sands. 
Palmer, I.D.; Luiskutty, C.T.; Craig, H.R. (Oral Roberts 
Univ., Tulsa, OK). Jan 1984. NTIS, PC A10/MF AOl1. 
(CONF-8310162—). Contract AS19-80BC10215. 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

A brief summary is given of a fracture simulator which cal- 
culates fracture height as a function of distance from the wellbore 
for a payzone bounded by two zones of higher (but equal) mini- 
mum in-situ stress. Variations of elastic modulus across zones are 
ignored, but leakoff is included. The model is regarded as a base- 
case model applicable when the stress contrasts between pay and 
bounding zones are high, i.e., the vertical fracture is highly elongat- 
ed. Results for wellbore height and pressure, and time, are com- 
pared with published results of two other fracture height simula- 
tors. There are discrepancies, and some ideas for reconciliation are 
proposed. Several extensions to th base-case model are presented: 
(1) The square tip of the fracture in the payzone is replaced by the 
more realistic elliptical tip; the results do not change much. (2) The 
stresses in the bounding zones are made unequal, leading to a verti- 
cally asymmetic fracture. (3) The stress contrasts are reduced, such 
that the vertical growth is faster. In this latter case the modeling is 
considerably more complicated. Our investigation so far indicates 
there may be asymptotic behaviour which would reduce the com- 
plexity. The base-case modeling considered here is regarded as a 
foundation on which will be built models of fracture expansion in 
increasingly complex formations, in particular, lenticular gas sands 
such as MWX. 17 references, 10 figures, 3 tables. 


21918 (DOE/METC—84-3, pp 165-175) Well testing 
and reservoir evaluation. Branagan, P.; Lee, S.J.; Wilmer, R. 
(CER Corp., Las Vegas, NV). Jan 1984. NTIS, PC A10/ 
MF AO1. (CONF-8310162—). 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

Well Testing and reservoir evaluation for the Multi-Well Ex- 
periment encompasses a broad range of engineering activities, in- 
cluding reservoir model development, pre-test reservoir simulation 
and design, single and multi-well field testing; and both analytic and 
numerical simulations utilizing acquired test data. The primary ob- 
jectives of this reservoir engineering program is to provide as accu- 
rate an assessment as possible of the reservoir and certain fracture 
parameters for each sand lense or zone that is selected as a poten- 
tial candidate for stimulation or special analysis; to operate, main- 
tain and modify the DOE Well Test Facility; to assist in the field 
operations of the in-situ stress testing program and to provide a 
carefully documented and accurate data record upon which to 
carry out the subsequent reservoir evaluations. To date, several sig- 
nificant reservoir tests have been performed. In chronological order 
they are: (I) in situ stress testing - mancos shale and cozzette sand- 
stone; (II) interactive well test - lower cozzette; (III) a two well 
interference test - the upper cozzette; (IV) in situ stress testing - 
marine and lower paludal zones; and (V) a single well test of - pro- 
ductive paludal sandstone - Zone 2. This paper addresses the salient 
points of each of the above tests. Each of the major reservoir tests 
at MWX have provided data of exceptional quality that has added 
significantly to our understanding of the in situ reservoir condi- 
tions. These results have enhanced our forecasting capabilities, par- 
ticularly stimulation, and will make post fracture analysis more 
credible. 8 references, 20 figures, 1 table. 
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21919 (UCRL—90071) Numerical and physical studies of 
fluid-driven fracture propagation in jointed rock. Shaffer, 
R.J.; Thorpe, R.K.; Ingraffea, A.R.; Heuze, F.E. (Lawrence 
Livermore National Lab., CA (USA); Cornell Univ., Ithaca, 
NY (USA)). Mar 1984. Contract W-7405-ENG-48. 13p. 
(CONF-8405120—6). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE84008539. 

From SPE/DOE/GRI gas recovery symposium; Pittsburgh, 
PA, USA (13 May 1984). 

Portions are illegible in microfiche products. 

Hydraulic fracturing in rock masses involves complex and 
coupled processes of fractures propagating in discontinuous media 
and of fluid flow in discrete channels. The Unconventional Gas 
Program at Lawrence Livermore National Laboratory is actively 
developing numerical models to gain insight in the physics of these 
coupled processes. However powerful and versatile these models 
are, they must be verified against analytical solutions and/or physi- 
cal experiments. This paper describes the current status of the FEF- 
FLAP code, which models fluid-driven discrete fracture propaga- 
tion in jointed media. We also discuss the results of a preliminary 
series of physical tests in which hydrofractures were driven across 
slanted interfaces between dissimilar materials, in blocks loaded in 
biaxial compression. 21 references, 13 figures, 3 tables. 
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REFER ALSO TO CITATION(S) 21908, 21909 


0320 Transport, Pipelines, And Handling 


21920 (OEFZS-IA—119/83) Precise location of nonme- 
tallic pipe lines. Frevert, E.; Kuenzl, K.; Markowitsch, P.; 
Volkmann, W. (Oesterreichisches Forschungszentrum Sei- 
bersdorf G.m.b.H.). Oct 1983. 3lp. (In German). Oesterrei- 
chisches Forschungszentrum Seibersdorf G.m.b.H. 

A method is described to conduct precise surveys of nonme- 
tallic pipe lines. After a thin stranded wire is pulled through a part 
of the pipe first an inductive or capacitative pre location is made, in 
which especially curves are marked. After that with this wire a go- 
devil with a 500 mCi ©Co-radiation source is moved slowly from 
reference point to reference point. On the ground plane the corre- 
sponding maximum of the radiation intensity is detected and 
marked as the position of the pipe. About the experiences of the 
location of two local gas pipe lines with 4.987 and 11.897 km length 
is reported. The average length of the located sections was about 
300 m, the average distance between two reference points was a 
little more than 8 m. In the case of curves the distances were re- 
duced to 0.5-1.0 m. The output of location was 16 h/km, the daily 
output ca. 600 m. The accuracy is better than +- 10 cm, while in 
the case of the inductive pre location deviations of more than 50 
cm could be found. During the locations the delivery of gas was 
uninterrupted. It can carried out also in thickly populated regions 
without any danger by radioactive radiation. 
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REFER ALSO TO CITATION(S) 23527 
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21921 (DOE/RA/32012—T12) Long-range resource utili- 
zation of NOSR 1: mining options analysis. Naval Oil Shale 
Reserves Management Support and Systems Engineering 
Project. (TRW Energy Systems Planning Div., McLean, 
VA (USA)). Sep 1980. Contract AC01-78RA32012. 127p. 
NTIS, PC A07; 3; GPO Dep. Order Number DE84006905. 

Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 

For the long-range utilization of the NOSR 1 resource, two 
production rates are being evaluated: 50,000-bpcd (barrels per cal- 
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endar day) rate was assumed because it is the minimum production 
generally accepted by industry for commercialization of oil shale 
and other synfuels; the 200,000-bpcd upper limit for production is 
posed by the NOSR 1 resource to sustain production over a 
planned 25-year life. The identification and preliminary screening of 
the options are based on engineering studies, photogeologic studies 
of geologic hazards on NOSR 1 which may affect plant/mining dis- 
posal siting, and soil and site investigations of soil cover, bedrock 
weathering, valley fill, and other parameters impacting on civil en- 
gineering considerations. The major components identified for the 
development options are mine access sites, mine access methods, 
mining plans, surface plant site locations, spent shale disposal sites, 
and conveying methods from mine to coarse ore storage. Based on 
an analysis of these components, it has been determined that pro- 
duction rates of 50,000 bpcd and 200,000 bpcd can be achieved 
with current technology. It may be possible to use 80% of the 
space created by underground room-and-pillar mining for subsur- 
face spent shale disposal (52% of the spent shale may be disposed 
of underground). The remaining 48% of the spent shale (800 mil- 
lion cubic yards) generated will have to be disposed in canyons on 
NOSR 1. This initial study has evaluated all of the options relative 
to the development components (mining, access, disposal, plant site, 
etc.), evaluated development strategies, and discussed the merits/ 
demerits of each. 


21922 (DOE/RA/32012—T17) Parametric analysis of in 
situ retorting options for NOSR 1. (TRW Energy Systems 
Planning Div., McLean, VA (USA)). Sep 1980. Contract 
ACO01-78RA32012. 106p. NTIS, PC A06/MF AO1; 1; GPO 
Dep. Order Number DE84006900. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A parametric analysis was performed in evaluating the verti- 
cal MIS technologies as a function of retort configuration, shale 
grade, oil yield, costs and resource compatibility. Two basic retort- 
ing scenarios were evaluated: MIS retorting alone, and MIS/sur- 
face retorting combination. In all cases the raw shale oil was up- 
graded to produce refinery feedstock grade shale oil. Based on an 
assessment of the NOSR 1 resource, it is determined that in situ 
grades of 20 gpt with surface retorting grades of 37.5 gpt can be 
supported by the resource for the production of 50,000 BPD of 
shale oil over at least 20 to 25 years plant life. However, based on 
the current level of development of MIS technology, it is believed 
80% in situ retort yields are not possible. It is concluded that the 
NOSR resource is not configured for current MIS retorting tech- 
nologies to be a viable alternative to surface retorting technologies. 


21923 (DOE/RA/32012—T22) Naval oil shale reserves 1 
and 3. Summary: five years of progress on the oil shale devel- 
opment program. (TRW Energy Engineering Div., McLean, 
VA (USA)). Apr 1982. Contract AC01-78RA32012. 109p. 
NTIS, PC A06/MF A0Ol; GPO Dep. Order Number 
DE84006828. 

Portions are illegible in microfiche products. 

The predevelopment program for Naval Oil Shale Reserve 
Number 1 (NOSR 1), located in Colorado, was initiated in 1945 
when the Bureau of Mines began assessment of the shale resource 
with a fourteen core hole drilling program. The rationale for a 
major effort begun in 1977 of resource assessment was based on the 
reassessment of the economics of producing oil shale, which 
showed that oil syncrude was competitive in cost with imported 
crude oil; on the development status of oil shale technology, which 
had been demonstrated successfully at a reasonable scale; and on 
the public law mandate to develop the NOSRs consistent with na- 
tional defense requirements. This report summarizes the predeve- 
lopment work done to date, and discusses the work remaining to be 
accomplished for the policy options pertaining to continuing devel- 
opmental activities. The work can be divided into three technical 
areas: resource assessment, technology assessment, and environmen- 
tal assessment. 


21924 (DOE/RA/32012—T24) _Drilling/coring/logging, 
Naval Oil Shale Reserve No. 1. Final report. (Williams Bros. 
Engineering Co., Tulsa, OK (USA)). 15 Dec 1978. Contract 
ACO01-78RA32012. 288p. NTIS, PC A13/MF A01; 3; GPO 
Dep. Order Number DE84006897. 
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Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 

This report represents the completion of the drilling/coring/ 
logging program conducted on Naval Oil Shale Reserve No. | be- 
tween August 1 and October 30, 1978. Three holes were drilled, 
cored, and logged with the objective being the collection of oil 
shale resource data, geological data, and hydrological data. This 
report is a presentation of the procedures used, the equipment uti- 
lized, and the data produced by this program. Core hole NOSR- 
TRW 41X-13 (Hole 18) is located in Section 13, T5S, R95W. The 
ground level evaluation is 8528.2 feet above sea level. Core hole 
NOSR-TRW 34X-32 (Hole 24) is located in Section 32, TSS, 
R94W. The ground level elevation is 8743.0 feet. Core hole NOSR- 
TRW 12X-3 (Hole 19-4) represents the fourth attempt at coring at 
the location. This hole was labelled hole 19-2 and is summarized as 
follows. Hole 19-2 is located in Section 3, T5S, R94W, 9 feet north- 
east and at approximately the same elevation as the surveyed hole 
No. 19 site which has an elevation of 8715.7 feet above sea level. 
Core hole NOSR-TRW 12X-3 (the fourth ad final attempt at Hole 
Location 19) is in Section 3, RSS, T94W, 30 feet northeast and at 
approximately the same elevation as the surveyed Hole 19 site 
which has an elevation of 8715.7 feet above sea level. 


0402 Site Geology And Hydrology 


REFER ALSO TO CITATION(S) 21924 


21925 (DOE/RA/32012—T2-Vol.1) NOSR 1 hydrology 
data book. Volume 1. (TRW Energy Engineering Div., 
McLean, VA (USA)). Apr 1982. Contract ACOl1- 
78RA32012. 162p. NTIS, PC A09/MF A0O1; 3; GPO Dep. 
Order Number DE84006956. 

Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 

This hydrology data book contains the various data gathered 
on the Naval Oil Shale Reserve No. 1 (NOSR 1) which are re- 
quired to define the hydrologic system in this area. Precipitation 
data (inflow), surface water data (outflow), and groundwater data 
(outflow and storage) are included. 


21926 (DOE/RA/32012—T2-Vol.1-2) NOSR 1 hydrology 
data book. Volume 1-2. (TRW Energy Engineering Div., 
McLean, VA (USA)). Apr 1982. Contract ACOI- 
78RA32012. 173p. NTIS, PC A09/MF A0O1; 1; GPO Dep. 
Order Number DE84006957. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Various spring data on NOSR 1 were collected and include: 
spring location; water temperature; specific conductance; pH; esti- 
mated flow magnitude; stratigraphic position; and discharge. 


21927 (DOE/RA/32012—T2-Vol.2-2) NOSR 1 hydrology 
data book. Naval Oil Shale Reserves Management Support 
and Systems Engineering Project. Volume 2-2. (TRW Energy 
Engineering Div., McLean, VA (USA)). Apr 1982. Con- 
tract ACO1-78RA32012. 185p. NTIS, PC A09/MF AOI; 1; 
GPO Dep. Order Number DE84006958. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 


21928 (DOE/RA/32012—T2-Vol.3) NOSR 1 hydrology 
data book. Naval Oil Shale Reserves Management Support 
and Systems Engineering Project. (TRW Energy Engineer- 
ing Div., McLean, VA (USA)). Apr 1982. Contract ACO1- 
78RA32012. 133p. NTIS, PC A07; 3; GPO Dep. Order 
Number DE84006960. 


Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 
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0403 Drilling, Fracturing, And Mining 


REFER ALSO TO CITATION(S) 21934, 23786 


21929 (LA-UR—84-1069) Role of computer simulation in 
oil shale blasting. Adams, T.F.; Keller, C.F. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405-ENG- 
36. 8p. (CONF-8404121—1). NTIS, PC A02/MF AOl1; 1; 
GPO Dep. Order Number DE84009993. 

From 17. oil shale symposium; Golden, CO, USA (16 Apr 
1984). 

; Portions are illegible in microfiche products. 

Sophisticated computer codes were developed to simulate 
the processes that occur in blasting in oil shale. Three ways these 
codes are used in conjunction with field results are described. First, 
there is a code verification stage, where the code is improved 
through detailed comparisons. Next, there is a stage where critical 
phenomena in the blasting process are identified by studying areas 
where there are significant differences between calculations and 
field results. Finally, as the code is verified and the critical phe- 
nomena are explored, the code is used as a design tool. These 
stages are illustrated with experience from use of the new Los 
Alamos SHALE code and other codes. Current understanding of 
blasting in oil shale is reviewed, with an emphasis on areas where 
simulations and experimental approaches are pushed to their limits. 
A recommendation is made that computer simulation be done in 
close coordination with an active experimental program. 


21930 Goal setting and strategic planning for a shale-oil- 
recovery R and D program. Engi, D. (Sandia National Lab., 
Albuquerque, NM). Energy Systems and Policy; 8: No. 1, 29- 
66(1984). 

This paper provides a structure and recommendations for 
goal setting and strategic planning activities for an oil shale re- 
search and development program. The methodology that is used to 
provide this structure has a systems-theoretic base. To establish this 
perspective it is essential to define the program in the context of a 
system. This defining exercise is valuable in itself, because it pro- 
vides a framework for characterizing the salient features of the pro- 
gram. Once the program system has been defined, systems-theoretic 
techniques are available to carry out the tasks associated with pre- 
scribing performance. In addition to providing a medium through 
which worthwhile goals for the program can be specified (goal set- 
ting), the systems approach can be used to orient the program 
toward achieving those goals (strategic planning). 9 references, 5 
footnotes, 19 figures, 4 tables. 
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REFER ALSO TO CITATION(S) 21863, 21922, 21929, 21930, 21936, 21937, 
21939, 23041 


21931 (DOE/RA/32012—T8) Wastewater treatment 
study: MIS retorts. Naval Oil Shale Reserves Management 
Support and Systems Engineering Project. (TRW Energy 
Engineering Div., McLean, VA (USA)). Jul 1981. Contract 
AC01-78RA32012. 42p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. Order Number DE84006952. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Results from an earlier analysis showed that water require- 
ments for vertical modified in situ (MIS) retorting options were 
much higher (6 to 8 barrels water/barrel oil) than what has gener- 
ally been published (0.6 to 2 barrels water/barrel oil). This large 
discrepancy was attributed to the lower oil yields from the MIS re- 
torts (47 to 55 percent) and the fact that no retort waters were re- 
cycled to generate steam for the retorts and/or electric power. This 
study was undertaken to determine the efficacy of using dirty retort 
condensates to generate steam, evaluate technologies available for 
wastewater cleanup, and estimate costs associated with this cleanup. 
The retort waters would be treated to produce a 100-psig steam 
with 100 to 150°F superheat for use in the retorts, and a medium- 
to high-pressure steam to generate power using steam turbines. A 
major determination of this analysis is that treatment of the retort 
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waters has not been attempted to date. The incremental selling 
price of oil at 15 percent DCF-ROI, due to treatment of these 
retort condensates, is $1.45/barrel for generating 100-psig steam 
with 100°F to 150°F superheat and $2.28/barrel for generating 
high-pressure steam for power generation. This incremental cost is 
over the base selling price of oil for the MIS-5 case of $34.20/bbl. 
This analysis shows that it is possible to upgrade the retort conden- 
sates to boiler feedwater quality, but the cost of wastewater treat- 
ment is high compared to the purchase of raw water at approxi- 
mately $0.50/barrel. 


21932 (DOE/RA/32012—T21) Naval Oil Shale Reserves: 
conceptual development plan. (TRW, Inc., McLean, VA 
(USA). Energy Systems Planning Div.). 9 Jun 1982. Con- 
tract AC01-78RA32012. 64p. NTIS, PC A04/MF AO}; 1; 
GPO Dep. Order Number DE84006948. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The plan presented here is, first, to design and build a 20,000 
BPD plant. After one year of operation, plant expansion to 50,000 
BPD would start. Additional plants would be started every three 
years until 200,000 BPD production was achieved. This production 
rate can be sustained by the NOSR 1 resource for over 30 years, 
using current technology, with additional recoverable potential 
from lower grade shales as economics or technology improves. The 
development program is divided into five phases. Phase 0 includes 
preparing and securing the necessary approvals, competitive selec- 
tion of one or more technologies for retorting, and detailed engi- 
neering design. Phase la is construction of the 20,000 BPD produc- 
tion facility, Phase 1b is expansion to 50,000 BPD. Phases 2, 3, and 
4 each add an additional 50,000 BPD plant. Costs and revenues, 
based on the planned schedule and production, and on a $35 per 
barrel value for the upgraded syncrude are presented. A three-year 
budget of $3.2 million (in 1982 dollars) is required initially to com- 
plete and support the necessary approval packages and to provide 
the engineering basis for the technology selection. The subsequent 
2-1/2 years will require $140 million for permits, technology selec- 
tion, detailed engineering design, and complete technical, manage- 
ment and procurement plans for Phase la, the construction of the 
20,000 BPD facility. 


21933 (SAND—83-2403) Proceedings of in situ oil shale 
briefing, June 7-8, 1983. Hommert, P.J. (ed.). (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Feb 1984. Contract 
AC04-76DP00789. 448p. (CONF-830684—). NTIS, PC 
A19/MF AOl1; 1; GPO Dep. Order Number DE84006785. 

From In situ oil shale conference; Albuquerque, NM, USA 
(7 Jun 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

e in situ shale briefing was organized to summarize the 
current state of in situ oil shale technology. Key researchers pre- 
sented summaries of true in situ technology, particularly as repre- 
sented by DOE sponsored research in the late 70’s. Detailed analy- 
sis of the retorting process at Geokinetics and Occidental were re- 
viewed. Current in situ retorting processes are characterized by 
local retort yields on the order of 50%. Presentations on current 
research emphasized developing a more thorough understanding of 
yield loss mechanisms in in situ retorts. Bed preparation was identi- 
fied as being the key to improving retort yields. Research was pre- 
sented that emphasizes the prediction of long term rock motion 
during blasting with the eventual goal of predicting permeability as 
a function of blast design parameters. The briefing concluded with 
a panel discussion during which representatives of private industry 
presented their views as to the priorities for the DOE funded re- 
search. All abstracts and presentations in the Proceedings have 
been processed for inclusion in the Energy Data Base. 


21934 (SAND—84-0135) Methods for predicting rubble 
motion during blasting. Schamaun, J.T. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1984. Contract 
AC04-76DP00789. 3ip. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. Order Number DE84008875. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Recent applications of explosives and blasting agents to 
rubble rock have led to requirements for more elaborate design and 
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analysis methods. Many in situ extraction techniques require rubbli- 
zation to take place in a confined region where rock motion is a 
predominate factor in creating a permeable broken bed. Two ana- 
lytical methods are presented which describe the large rubble 
motion during blasting. These methods are intended to provide the 
blast designer with a tool for evaluation and further refinement of 
blasting patterns and timing sequences. In both these methods, the 
rock medium is represented by a series of discrete, discontinuous 
regions (bodies, masses). The use of discontinuous techniques rather 
than the classical continuum methods, results in better approxima- 
tions to the rubble motion. These regions are set in motion by pres- 
sure loads from the explosive. The motion of these regions is then 
calculated numerically using interaction laws between regions in 
contact. The basis for these models or methods is presented along 
with the background for selecting explosive pressure loads and rock 
mass material behavior. Typical examples, including both cratering 
and bench blasting geometries, are discussed which illustrate the 
use of these models to predict rubble motion. Such engineering rep- 
resentations appear to provide a practical method for use in pre- 
dicting rubble motion and a tool for design evaluation of blasting in 
confined geometries. 


21935 Oil shale - the beginning of a new industry. 
Harney, B.M.; Uthus, D.B. (US Department of Energy, 
Washington, DC). pp 40-44 of Energy in the man-built envi- 
ronment. Anglin, R.L. Jr (ed.). New York, NY; American 
Society of Civil Engineers (1982). (CONF-810808—). 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

Oil shale commercialization has been “just around the 
corner” for many years. The development of the industry has been 
characterized by a start-stop mode caused by discoveries of other, 
cheaper sources of oil and rapid escalation in capital costs for the 
capital intensive oil shale projects. It appears, however, that we are 
finally turning the corner on a shale oil industry and the next 10 
years may be among the most exciting in the history of fuel pro- 
duction in the US. A variety of companies have taken dramatic 
steps which are aimed at the construction and operation of com- 
mercial oil shale plants by the mid-to-late 1980's. Union Oil Compa- 
ny, Exxon, Chevron, TOSCO Corporation, Amoco, Gulf, Occiden- 
tal Oil Company, and others are involved in either single company 
projects or joint ventures. This action is the result of continually 
escalating crude oil prices along with a variety of financial incen- 
tives of the Federal Government. Shale oil development varies 
greatly, with site preparation ongoing for some projects, engineer- 
ing design underway for others, and accelerated planning underway 
for the remaining companies. This paper will provide an overview 
of the present activities in oil shale development and will discuss 
what the future may bring in terms of near-term production of syn- 
thetic fuels on a large scale. 
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21936 (DOE/LC/10650—T1) Oxidation/gasification of 
carbon residue on retorted oil shale. Final report. Thomson, 
W.J. (Washington State Univ., Pullman (USA). Dept. of 
Chemical Engineering). 16 Jan 1984. Contract AT20- 
81LC10650. 42p. NTIS, PC A03/MF A001; GPO Dep. 
Order Number DE84006251. 

Studies of the oxidation and gasification of oil shale char 
were extended to an investigation of the effects of mineral catalysis. 
Six shales with differing mineral compositions were studied, includ- 
ing samples from the saline zone in the Western Colorado and from 
the Antrim shales of Michigan. Oxidation kinetics data, corrected 
for mass transfer effects, were compared for all six samples. A high 
assay shale from Utah and a sample from the saline zone were 
found to have the highest oxidation rates. By examining the data 
for shales which were water leached and thermally pretreated, it 
was concluded that both NaO and CaO act as oxidation catalysts. 
However, as a result of mineral decomposition experiments con- 
ducted with a sample from the C-a lease tract, it appears as though 
the ankeritic dolomite fraction will not decompose as long as there 
is a minimal CO2 over pressure. Rather, low temperature silication 
reactions appear to take place once the temperature exceeds 925°K. 
An extensive evaluation was also completed for the gasification of 
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an Antrim shale from Michigan. Both the rates of CO2 and steam 
gasification of the char were found to be markedly lower than that 
observed for a shale sample from the Parachute Creek member in 
Colorado. However, unlike the Colorado shale, the make gas re- 
sulting from the steam gasification of the Antrim shale produced 
nearly equal quantities of CO and CO:. Thus, despite the high con- 
centration of iron in the Antrim shale, the water gas shift reaction 
is not catalyzed nearly to the same extent as in western shales. 


21937 (LA-UR—84-1102) Application of the Los Alamos 
nuclear microprobe to the characterization of trace element- 
mineral associations in geologic materials and solid wastes. 
Benjamin, T.M.; Rogers, P.S.Z.; Peterson, E.J.; Wangen, 
L.E. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 13p. (CONF-840408—4). NTIS, PC 
A02; 3; GPO Dep. Order Number DE84009999. 

From 5. international conference on nuclear methods in en- 
vironmental and energy research; Mayaguez, Puerto Rico (2 Apr 
1984). 

: Paper copy only, copy does not permit microfiche produc- 
tion. 

The Los Alamos nuclear microprobe is being used to char- 
acterize the oil shale matrix and other geologic samples that influ- 
ence the mobility and transport/attenuation of environmental con- 
taminants. A series of preliminary experiments have been conducted 
to test the usefulness of particle-induced x-ray emission (PIXE) to 
the investigation of trace element residences in the oil shale mineral 
assemblage. Elemental concentrations and detection limits from the 
PIXE analysis of a raw and a spent oil shale are reported for 36 
elements. Detection limits for most elements are in the range of 2 to 
30 pg/g, showing that the PIXE technique is a suitable method for 
broad-spectrum trace element analysis in geologic samples. These 
detection limits are compared to a PIXE analysis of coal mineral 
matter, a much simpler matrix, and are an order of magnitude 
higher. This is due to the percent level concentrations of calcium, 
iron, aluminum, and potassium in the oil shale matrix. Two areas on 
the raw and spent shales were analyzed. Although the two areas on 
the spent shale were quite similar in both major and trace element 
composition, the two areas on the raw shale showed interesting dif- 
ferences. One area on the raw sample was obviously carbonate 
rich, whereas the other was feldspar/clay rich. The partitioning of 
trace elements among these two areas suggests that trace element- 
mineral associations are obtainable by this experimental approach. 
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21938 (DOE/RA/32012—T6) Water system study for 
NOSR 1. (TRW Energy Engineering Div., McLean, VA 
(USA)). Nov 1981. Contract AC01-78RA32012. 65p. NTIS, 
PC A04/MF A0Ol; 1; GPO Dep. Order Number 
DE84006954. 
Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
@ raw water requirement for a 50,000-barrel-per-day oil 
shale production system on NOSR 1 ranges from 3180 to 12,090 
acre feet per year (AFY), depending on which technology is select- 
ed, and what degree of water conservation design is possible. An 
additional 7500 AFY is required for urban use to support the addi- 
tional population. This urban use, which is largely returned to the 
Colorado River, requires a different type of accounting, and is not 
considered further. A 200,000-barrel-per-day NOSR 1 system 
would require four times the above amounts, and represents the 
maximum case. The NOSR 1 water system depends primarily on 
Colorado River water supply, which is adequate most of the time. 
In dry periods, this supply is supplemented by water from an emer- 
gency reservoir. The total water supply system for NOSR 1 con- 
sists of a water diversion system at the Colorado River, a pipeline 
and pumping system for delivering the water to the plant site(s), 
and a source of emergency water accessible to the system. This 
study considers six emergency reservoirs to be constructed solely 
for NOSR 1 and one existing federal reservoir (Ruedi Reservoir), 
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and compares design, environmental impacts, and costs. Factors 
considered include constructibility, availability of fill material, con- 
struction cost, power requirements, and environmental impacts. 
Based on preliminary evaluations of the selected criteria, water 
system Alternative No. 6, which includes a dedicated new reservoir 
located on 32-Mile Gulch and an unnamed drainage channel south 
of Government Creek, is the most favorable of the dedicated reser- 
voir systems. A seventh alternative, utilizing emergency makeup 
water from Ruedi Reservoir, also has been evaluated. Comparative- 
ly, this alternative has the lowest cost, and has no reservoir-related 


environmental issues or water loss problems of concern to a poten- 
tial NOSR 1 developer. 


21939 (DOE/RA/32012—-T25) Effect of water rights on 
availability. Exploratory study for several NOSR production 
options. (TRW Energy Systems Planning Div., McLean, 
VA (USA)). Oct 1980. Contract AC01-78RA32012. 27p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE84006944. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The bounds of Colorado River water availability for both 
50,000- and 200,000-barrel-per-day shale oil production systems on 
the Naval Oil Shale Reserves Number 1 (NOSR 1), near Rifle, Col- 
orado are defined. By postulating senior water rights dating back to 
1917 and junior water rights dated 1980, the limits of water rights 
effects on a continuous water supply requirement are determined. 
In addition, by predicting the number of continuous months during 
which water withdrawal is not allowed, un estimate can be made of 
reservoir size. The study postulates a moderate growth scenario for 
the 1990 to 2010 time period, based on water rights filings, and on 
the worst continuous 20 years of Colorado River flow experienced 
in the last 83 years (which is the interval 1954 to 1977). Results 
show tht even for senior water rights (1917), there would be seven 
water outage periods of one- and two-month durations during the 
20-year interval. For the junior water rights case, in almost every 
year, there are water outage periods of up to four months’ duration. 
The longest water outage period, of course, determines the reser- 
voir size required to fill the water supply gap. In addition, the 
study indicates that the necessary-size reservoir can be filled be- 
tween water outage periods even while water is being supplied to 
the oil shale plant. These results also appear to be valid for any oil 
shale facility up to 200,000 barrels per day. 


21940 (PNL-SA—9834) Atmospheric tracer investigation 
of fugitive-emissions transport in the Colorado oil shale 
region. Sehmel, G.A. (Pacific Northwest Lab., Richland, 
WA (USA)). Apr 1982. Contract AC06-65RL01830. 27p. 
(CONF-820579—1). NTIS MF A0Ol; 2; GPO Dep. Order 
Number DE84010365. 


From 5. symposium on fugitive emissions: measurement and 
control; Charleston, SC, USA (3 May 1982). 

Microfiche only, copy does not permit paper copy reproduc- 
tion. 

Atmospheric tracer experiments were conducted in July 
1981 to investigate transport and dispersion of fugitive emissions in 
the complex terrain near the federal oil shale lease Tract C-e in 
Colorado. In anticipation that spent-shale disposal areas could 
become prime fugitive emissions sources, the atmospheric tracer gas 
SF. was released from a proposed spent shale disposal area. The 
SF. tracer gas release rate was 26 kg/h. The tracer release height 
was near respiration height (about 1.5 m). Airborne SF¢ tracer gas 
concentrations were sampled at 32 radio-controlled bag-sampling 
stations (15 minute sampling times) and along roads with syringe 
grab-samplers. Sampling sites were from 0.6 to 13-km from the 
tracer-gas release site. There were four experimental time periods 
for releasing and sampling tracer gas, two evening and two morn- 
ing time periods. Results include information on the following: a 
time-history of pollutant concentration changes upwind and in 
gulches before, during, and after sunrise; identification of major 
transport flow paths in the evening and morning; and pollutant 


mixing and channeling in valleys and downwind of valley con- 
fluences. 
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21941 Elemental contents of plants growing on soil-cov- 
ered retorted shale. Schwab, A.P.; Lindsay, W.L.; Smith, 
P.J. (Colorado State Univ., Fort Collins). Journal of Envi- 
ronmental Quality; 12: No. 3, 301-304(Jul-Sep 1983). 

The concentrations of several potentially toxic elements (F, 
B, Mo, Pb, Ni, Co, Cd, Cr, Hg, Se, and As) were determined in 
plants growing on various depths of soil covering retorted (Paraho) 
shale. The plants that were sampled include: Indian ricegrass (Ory- 
zopsis hymenoides), fourwing saltbush (Atriplex canescens), west- 
ern wheat-grass (Agropyron smithii), Sherman's big bluegrass (Poa 
ampla), Utah sweetvetch (Hedysarum boreale), and winterfat (Cera- 
toides lanata). The F levels were elevated in some of the plants 
growing on 30 cm of soil over shale. The concentrations of Mo and 
Cu/Mo ratios in the plants indicate that molybdenosis could be ex- 
pected with livestock grazing on revegetated plants. Increasing the 
depth of soil cover reduced the Mo levels, but the second year's 
data indicate that increasing the soil depth may only temporarily 
reduce the potential molybdenosis problem. The plant levels of Pb, 
Co, Cd, and Hg were below analytical detection limits. The plant 
concentrations of Ni, As, Se, B, and Cd were too low to be of envi- 
ronmental concern. 


21942 Adsorption of mercury by soils from oil shale de- 
velopment areas in the Piceance Creek basin of northwestern 
Colorado. Klusman, R.W.; Matoske, C.P. (Colorado School 
of Mines, Golden). Environmental Science and Technology; 
17: No. 5, 251-256(May 1983). 

Six soils from the Colorado oil shale area were exposed to 
different concentrations of mercury vapor from elemental mercury 
and red HgO for periods of up to 13 months. These exposures were 
at room temperatures and under field conditions similar to those in 
the Piceance Creek basin. Large quantities of mercury were ad- 
sorbed by all soils at room temperature. Moderate quantities were 
adsorbed under field conditions, the amount being influenced by 
soil characteristics and temperature. Seasonal decrease in tempera- 
ture or removal of samples from mercury exposure resulted in mer- 
cury loss. The most important soil parameters controlling mercury 
adsorption are amorphous oxides in the clay-sized fraction, reduci- 
ble iron and manganese, and surface area. 
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21943 (CANMET—82-6E) BL-2a and BL-4a: certified 
uranium reference ores. Steger, H.F.; Bowman, W.S.; Ze- 
chanowitsch, G.; Sutarno, R. (Canada Centre for Mineral 
and Energy Technology, Ottawa, Ontario). May 1982. 18p. 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE84701099. 

Samples of two uranium ores BL-2a and BL-4a from Beaver- 
lodge, Saskatchewan, were prepared as compositional reference ma- 
terials to replace the similar certified ores, BL-2 and BL-4, of 
which the stock had been exhausted. Each ore was ground to 
minus 74 ym, blended in one lot and bottled in 200-g units. The 
homogeneity of the ores with respect to uranium was confirmed by 
both a neutron activation and a fluorimetric analytical procedure 
performed by two commercial laboratories. The recommended 
value for uranium is based on the results of one determination on 
each of 25 bottles by the volumetric-umpire method performed at 
CANMET. A statistical analysis of the data gave a recommended 
value for uranium of 0.426% for BL-2a and 0.1248% for BL-4a. 


21944 (CONF-8205223—Vol.2, pp 123-136) Uranium oc- 
currences in the surficial deposits of Southern Africa. Hamb- 
leton-Jones, B.B. (Atomic Energy Board, Pelindaba, Preto- 
ria (South Africa)). 1982. Congress proceedings v. 1 and 2 
available from South African Institute of Mining and Metal- 
lurgy, P.O. Box 61019, Marshalltown, Johannesburg, 2107 
at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 
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This paper outlines the geology of the Tertiary to Recent(10 
to 0,1 Ma) surficial uranium deposits in South West Africa/Namibia 
and South Africa. They occur mainly in the Namib Desert to the 
east of Walvis Bay in South West Africa/Namibia and in the north- 
western Cape Province of South Africa. All the deposits can be 
classified as fluviatile, lacustrine/pan, or pedogenic types. The eco- 
nomic potential of the surficial uranium deposits in the north-west- 
ern Cape is insignificant compared with their South West African/ 
Namibian counterparts. Most of the deposits occur in gypsiferous 
fluviatile gravels and lacustrine/pan sediments. The largest of the 
deposits is a lacustrinal, peat-rich, diatomaceous earth type. The 
mechanisms for the precipitation of the uranium are discussed. 


21945 (CONF-8205223—Vol.2, pp 847-859) Grade con- 
trol and the determination of ore reserves at a low-grade ura- 
nium mine. Reid, J.A.F.; Robertson, B. (Roessing Uranium 
Mine, South West Africa/Namibia). 1982. Congress pro- 
ceedings v. 1 and 2 available from South African Institute 
of Mining and Metallurgy, P.O. Box 61019, Marshalltown, 
idhieaaiiete, 2107 at SA R78. 85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

In 1966 an intensive exploration programme was conducted 
by Rio Tinto South Africa Ltd, involving airborne and ground ra- 
diometric surveys, percussion and diamond drilling, and pilot-plant 
tests. This investigation established the presence of a large deposit 
of low-grade uranium that could be mined on a large scale by 
open-pitting. Soon after production started in June 1974, it was re- 
alized that the original presentation of the ore reserves did not give 
a true reflection of the orebody. A comparison between the esti- 
mates and the ore mined from reserve blocks over the period 1975 
to 1977 showed that the reserve grades were over-optimistic. In 
1977 Rio Tinto Zinc Consultants were commissioned to re-evaluate 
the ore reserves from exploration diamond-drill data with the help 
of The Centre de Geostatistique at Fontainebleau, France. A new 
global reserve using disjunctive kriging techniques was developed, 
and is now the long-term reserve used for planning purposes at the 
Roessing Mine. For short-term planning, ore-reserve data are re- 
placed by information from an intermediate drilling programme and 
blast-hole assays if these are available. A computerized short-term 
planning system has been established that reconciles the ore mined 
against the reserve blocks, as well as a system by which composited 
blast-hole assays are analysed for grade-control purposes. Owing to 
the complexity of the orebody, additional monitoring is achieved 
by the scanning of each truckload of ore with a group of scintilla- 
tion crystal heads that evaluate the material mined. 


21946 (CONF-8205223—Vol.2, pp 111-122) Review of 
the uranium occurrences in the Karoo Supergroup of South 
Africa. Le Roux, J.P.; Toens, P.D. (Atomic Energy Board, 
Pelindaba, Pretoria (South Africa)). 1982. Congress pro- 
ceedings v. 1 and 2 available from South African Institute 
of Mining and Metallurgy, P.O. Box 61019, Marshalltown, 
Johannesburg, 2107 at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

Uranium is present in most Permo-Triassic basins of Gond- 
wanaland. In South Africa it occurs in the Beaufort and Stormberg 
Groups in most parts if the Karoo Basin, but predominantly in the 
south-west. The Adelaid Subgroup of the Beaufort Group consists 
of at least four upward-fining megacycles, reflecting tectonic pulses 
in the source areas to the south. Uranium occurs preferentially in 
the basal sandy members of each cycle, which were deposited 
under more reducing conditions because of rapid burial. Tabular’ 
and ‘ribbon’ channel sandstones both contain uranium, but in the 
latter the mineralized lenses are commonly thicker, narrower, and 
more continuous. The uranium occurs in tetravalent form in the re- 
duced zone and as hexavalent uranium minerals in the weathered 
zone. Organic carbon acted as a reducing agent to precipitate the 
uranium. The uranium was probably derived from volcanic material 
in the sandstones and also from the equivalents of the Namaqua- 
Natal basement granites of the southern source areas. Remobiliza- 
tion of the uranium into permeable zones during diagenesis led to 
the formation of ore-grade deposits. 
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21947 (CONF-8205223—Vol.2, pp 65-81) Review of the 
geology and major economic mineral provinces of Southern 
Africa. Van Biljon, W.J. (Rand Afrikaans Univ., Johannes- 
burg (South Africa)). 1982. Congress proceedings v. 1 and 2 
available from South African Institute of Mining and Metal- 
lurgy, P.O. Box 61019, Marshalltown, Johannesburg, 2107 
at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

The sequences that are considered to contain the oldest 
rocks (3500 Ma), the greenstone belts, are surrounded and intruded 
by granitic rocks. Within these granitic terranes, ages of up to 3800 
Ma have been obtained. These formations together constitute the 
basement complex in Southern Africa. Deposits of gold, antimony, 
copper, lead, zinc, and tin are found in these rocks. Around 2000 
Ma ago in the Bushveld Complex with its enormous deposits of 
chromium, platinum, and vanadium was intruded into the sedimen- 
tary sequences in the central Transvaal. Overlying the Namaqua- 
land gneisses, volcano-sedimentary sequences were deposited in 
South West Africa/Namibia. These sequences were deformed and 
metamorphosed some 500 to 700 Ma ago along the Damara Belt. 
Deposits of copper, lead, zinc, vanadium, and tin, as well as a large 
uranium deposit, exist within this belt. Around 500 Ma ago, sedi- 
mentary rocks were deposited in a sea along the southern edge of 
the present continent. These rocks were deformed into the Cape 
Fold Belt. Further north, the above-mentioned rocks were followed 
by the sedimentary and volcanic rocks of the Karoo Sequence, 
which contain not only all the major coal deposits of Southern 
Africa, but also deposits of uranium and fireclay. 


21948 (GSCan-P—81-20) Geology of the uranium depos- 
its related to the sub-Athabasca unconformity, Saskatchewan. 
Tremblay, L.P. (Geological Survey of Canada, Ottawa, On- 
tario). 1982. 62p. NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE84701106. 

The Athabasca Basin is a large, oval, dish-shaped structure, 
425 km by 225 km (80 000 km?) containing about 1500 m of mainly 
flat-lying quartz-rich sandstone of the Athabasca Group. The basin 
lies with marked angular unconformity across a Hudsonian base- 
ment of deformed and metamorphosed Archean and Aphebian sedi- 
mentary, volcanic and plutonic rocks trending north to northeast 
beneath the basin. In the Carswell Circular Structure in the central 
western half of the basin rocks are brought to surface through 1200 
m of sandstone. The rocks of the basin are less than one percent 
exposed. Overburden locally reaches 90 m thick. Uranium deposits 
have been found near the southeast edge of the basin, within the 
Carswell Circular Structure, and along the northern rim of the 
basin. They are (1) at the unconformity as high-grade masses elon- 
gated in and parallel to major faults, hosted mainly in highly-al- 
tered white clay feldspar-rich basement rocks and associated with 
graphitic metasediments and calc-silicate rocks; (2) within the first 
40 m above the unconformity in grey to black and multicoloured 
Athabasca sandstones and shales as a coating on quartz grains, as 
disseminations in the clay matrix and as veins; and (3) within 100 m 
below the unconformity as fracture fillings and disseminations in 
basement rocks. 


21949 (GSCan-P—82-1A, pp 341-349) Notes on mineral- 
ogy of various types of uranium deposits and genetic implica- 
tions. Ruzicka, V.; Littlejohn, A.L. 1982. NTIS (US Sales 
Only), PC A20/MF AOI. 

In Current research. Part A. 

Mineralogical studies on some Canadian uranium deposits re- 
vealed some features that were used for refinement of conceptual 
genetic models. The electron-microprobe studies of the ores from 
the Elliot Lake quartz-pebble conglomerate deposits indicated that 
the authigenic uranium-titanium phase (‘brannerite’) actually con- 
sists of a U-Ti-Si compound which was formed by reactions of U 
and Ti in solutions with the serictic matrix. Uranium mineralization 
in deposits spatially related to the pre-Athabasca unconformity 
formed during the diagenesis of the sedimentary rocks of the Atha- 
basca Group. Additional minerals were identified in known occur- 
rences: brannerite at the Halo deposit near Bancroft, Ontario; cof- 
finite, acanthite, chlorargyrite and native silver at Box mine, Gold- 
fields, Saskatchewan, coffinite in the Albert Formation, Moncton 
Basin, New Brunswick; francevillite in the Peribonca Formation, 
Otish Mountains, Quebec. A new occurrence (Devil's Elbow) con- 
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taining a U-Ti-Si-Fe phase, was identified near Bancroft, Ontario. 
The U-Ti aggregates at the Ace-Fay mine, Beaverlodge, Saskatche- 
wan, formed from fluids that carried uranium and titanium simulta- 
neously. 


21950 (GSCan-P—82-1B, pp 253-266) Leaching of ra- 
dionuclides and other ions during alteration and replacment of 
accessory minerals in radioactive rocks. Rimsaite, J. 1982. 
NTIS (US Sales Only), PC A15/MF AOl. 

In Current research. Part B. 

Atomic proportions of radionuclides and other ions released 
during natural alteration and partial to complete replacment of the 
following minerals are presented and discussed in relation to the 
type and degree of their alteration: 1. uraninite and secondary hy- 
drated uranium oxides, silicates, phosphates, carbonates and sul- 
phates; 2. uranothorite, uranoanthorianite, thorite, thorianite and 
thorogummite; 3. apatite, monazite, xenotime, bastnaesite and sec- 
ondary radioactive phosophates; 4. allanite and alteration products; 
5. ilmenite, rutile, anatose, brookite, titanite and chlorite; 6. pyroch- 
lore, samarskite, fergusonite and metamict Nb-U and U-Y-Si, REE 
minerals; 7. pyrite, marcasite, chalcopyrite, molybdenite, galena and 
iron oxides; 8. Fe-Mg-tourmaline, Al-tourmaline and phyllosilicates; 
9. zircon; 10. radionuclides and REE in fractures and crusts. 


21951 (GSCan-P—82-1B, pp 279-286) Comments on the 
geology and uraniferous mineral occurrences of the Werr- 
necke mountains, Yukon and District of Mackenzie. Bell, 
R.T. 1982. NTIS (US Sales Only), PC A15/MF A0O1. 

In Current research. Part B. 

Proterozoic sedimentary rocks with local volcanics are well 
exposed in the Ogilvie, Wernecke and Mackenzie mountains, which 
extend eastward from the Alaska boundary through northern 
Yukon Territory into the District of Mackenzie. Uranium-bearing 
breccia: occurrences of the Wernecke Mountains are similar to the 
major breccia occurrence in the Adelaidean terrane in South Aus- 
tralia. The first part of this note focusses on some of the uncertain- 
ties concerning stratigraphy, unconformities, and orogenies and 
proposes that dextral transcurrent faulting be considered in the Pre- 
cambrian evolution of the Wernecke-Ogilvie area. The second part 
briefly summarizes the uranium occurrences and settings in the 
Wernecke Mountains. The final part summarizes a comparison with 
the Adelaidean terrane. 


21952 (SKBF-KBS-TR—83-10) Radiolysis in nature: Evi- 
dence from the Oklo natural reactors. Curtis, D.B.; Gancarz, 
A.J. (Svensk Kaernbraenslefoersoerjning AB, Stockholm). 
Feb 1983. 64p. NTIS (US Sales Only), PC A04/MF AO1. 
Order Number DE84701265. 

An examination of the mineralogy of the reactor zones at 
Oklo shows that they have been significantly altered. The rocks im- 
mediately adjacent to these zones are also mineralogically modified 
with respect to normal uranium bearing rocks. The mineralogic 
changes appear to be the consequence of radiation damage, changes 
in the bulk chemistry of the system and increased temperatures. 
Chemical changes were the consequence of convectively circulat- 
ing fluids that transported elements in and out of the rocks. There 
were also changes in the electrochemical conditions in the rocks. 
These changes can most reasonably be attributed to oxidizing and 
reducing species produced by the radiolysis of water. We have cal- 
culated radiation doses and examined the production of radiolysis 
products in the fluid phase which lead to the following conclusions: 
1) There was a net reduction of iron, probably associated with a 
net increase in total iron in the rocks of the reactor zones. The re- 
duction of iron was most likely the result of hydrogen produced by 
the radiolysis of water. 2) Commensurate with the iron reduction, 
there was an oxidation of uranium and multivalent fission products, 
resulting in their transport out of the reactor zone. 3) Approximate- 
ly 10 percent of the uranium and various proportions of these fis- 
sion products were removed and redeposited in rocks within a few 
meters of the reactor zones. 4) The calculated radiation doses from 
alpha radiation and the inferred hydrogen production suggest an ef- 
fective radiation yield of 0.06 molecules of hydrogen per 100 eV of 
energy imparted to the fluid phase. Considering radiation from both 
alpha and beta sources, the G value for hydrogen production is re- 
duced to 0.01 to 0.002 molecules H2/100 eV. 
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21953 (GSCan-P—82-1A, pp 438-440) Notes on uranium 
investigations in the Canadian cordillera, 1981. Bell, R.T. 
1982. NTIS (US Sales Only), PC A20/MF AOl1. 

In Current research. Part A. 


21954 (GSCan-P—82-1B, pp 177-194) Investigation of 
regional airborne gamma ray spectrometric patterns in New 
Brunswick and Nova Scotia. Ford, K.L. 1582, NTIS (US 
Sales Only), PC A15/MF AO1. 

In Current research. Part B. 

Between 1976 and 1979 reconnaissance airborne gamma ray 
spectrometric surveys were flown over most of the Province of 
New Brunswick and all of Nova Scotia. Elevated regional radioele- 
ment contents were found to relate mainly to granitic rocks. Maxi- 
mum concentrations of uranium and thorium in New Brunswick are 
associated with those phases of the Devonian granitic rocks which 
exhibit a higher differentiation index. New Brunswick granitoids ex- 
hibit a normal crustal ratio of uranium to thorium indicating a posi- 
tive relationship between these two elements with increasing differ- 
entiation. In contrast to granitoids located in New Brunswick, con- 
centration patterns in Nova Scotia granitoids are characterized by 
high eU/eTh ratio values. Maximum concentrations of uranium, 
high eU/eTh ratio values as well as lowest thorium concentrations 
are associated with the more differentiated phases of the Devonian- 
Carboniferous peraluminous granitic suite. The high eU/eTh ratio 
is the result of a general increase in uranium and a decrease in tho- 
rium with increasing differentiation. Other lithophile elements (i.e. 
Sn) show increased levels in the more differentiated phases of the 
granitic rocks of Nova Scotia as well, and therefore, by association 
the radioelement patterns, determined by airborne surveying, 
appear usable in delineating potential areas for exploration of these 
elements. 
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21955 (CONF-8205223—Vol.2, pp 1020) Uranium in 
South Africa, and the role of the Atomic Energy Board. 
Brynard, H.J.; Hambleton-Jones, B.B.; Heard, R.G.; Toens, 
P.D. (Atomic Energy Board, Pelindaba, Pretoria (South 
Africa)). 1982. Congress proceedings v. 1 and 2 available 
from South African Institute of Mining and Metallurgy, 
P.O. Box 61019, Marshalltown, Johannesburg, 2107 at SA 
R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 


21956 (CONF-8205223—Vol.2, pp 711-720) Atmospheric 
environment in South African underground mines, Martinson, 
M.J. (University of the Witwatersrand, Johannesburg 
(South Africa)); Hemp, R. (Rand Mines Ltd., Johannesburg 
(South Africa)). 1982. Congress proceedings v. 1 and 2 
available from South African Institute of Mining and Metal- 
lurgy, P.O. Box 61019, Marshalltown, Johannesburg, 2107 
at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

A brief "general review of South African ventilation practice 
is followed by sections dealing with the following specific condi- 
tions: thermal environment, respirable airborne particulates, gaseous 
contaminants, explosive dusts, radon and radon daughters, noise, 
lighting. Although noise and lighting differ somewhat from the 
other factors listed above, increasing attention to both topics within 
the broad ambit of environmental control justifies their inclusion. 


21957 (PB—84-127034) Coupled-transport membranes for 
metal separations. phase 5. Open file report, 24 September 
81-24 July 1983. Babcock, W.C.; Chidlaw, M.B.; Kelly, 
D.J.; LaChapelle, E.D. (Bend Research, Inc., OR (USA)). 
Aug 1983. 53p. NTIS, PC A04/MF AOl1. 

See also PB-293 029. 

This report covers phase V of a continuing program to 
apply a new liquid membrane process called coupled transport to 
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the recovery of metals from hydrometallurgical leach solutions. 
During this phase, a membrane system of moderate scale was con- 
structed and field-tested at the Exxon Highlands Mine and Mill Co. 
site near Douglas, WY. The test unit contained four hollow-fiber 
membrane modules, each with 100 sq. ft. 2 of membrane area. In 
the field tests, about 1,000 gallons per day of leach solution was 
processed. The unit was operated on the leach solution for about 50 
days. Leach solution entering the unit contained 100 ppm uranium. 
This concentration was reduced to about 5 ppm by coupled- trans- 
port treatment, and the uranium was concentrated to about 2 wt% 
as a uranyl carbonate product. Under these conditions, a transmem- 
brane uranium flux of about 2.5. lb/sq.ft. 2 per year was obtained. 
An economic analysis showed that the cost of recovering uranium 
from this leach solution via coupled transport is about $1.20 per 
pound. At higher concentrations the cost is reduced; for example, 
at 1,000 ppm the cost of uranium recovery is about $0.30 per 
pound. 


21958 Domestic uranium mining and milling. Washing- 
ton, DC; Government Printing Office (1983). 88p. 

A field hearing was held in Riverton, Wyoming on the ero- 
sion of the state’s uranium industry as production and capital in- 
vestment have declined and inventories have continued to rise be- 
cause of a shift to foreign suppliers. The result has been serious un- 
employment in Wyoming and a decline in uranium mines from 5400 
in 1980 to the present 1200. The seven witnesses spoke for the 
mining industry and state and federal government. Among the 
issues raised were mining regulations and the cancellation of nucle- 
ar rejects which have impacted the health of the industry. Addi- 
tional statements and a report supplied for the record follow their 
testimony. (DCK) 
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21959 (CONF-8205223—Vol.2, pp 515-525) Established 
procedures and new advances in the extraction of gold, urani- 
um, and pyrite from Witwatersrand ores. James, H.E.; 
Dunne, R.C.; De Waal, S.A.; Laxen, P.A. (Council for Min- 
eral Technology, Randburg (South Africa)). 1982. Congress 
proceedings v. 1 and 2 available from South African Insti- 
tute of Mining and Metallurgy, P.O. Box 61019, Marshall- 
town, Johannesburg, 2107 at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

The evolution of basic industrial circuits for the extraction of 
gold, uranium, and pyrite from Witwatersrand (WWR) ores is de- 
scribed. Special emphasis is placed on the influence of the mineral- 
ogical composition of the ore on the cl. .ce of the various circuits 
that have been used for the treatment of the three major types of 
WWR ore: banket, carbon seam, and pyrite quartzite. The impact 
of recent developments in the processing of WWR ores on the 
basic metallurgical circuits and possible future trends in the extrac- 
tive metallurgy of WWR ores are discussed. 


21960 (CONF-8205223—Vol.2, pp 575-582) Uranium 
processing in South Africa from 1961 to 1981. Boydell, D.W. 
(Council for Mineral Technology, Randburg (South 
Africa)); Viljoen, E.B. (General Mining Union Corp. Ltd., 
Johannesburg (South Africa)). 1982. Congress proceedings 
v. 1 and 2 available from South African Institute of Mining 
and Metallurgy, P.O. Box 61019, Marshalltown, Johannes- 
burg, 2107 at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

The production of uranium in South Africa reached a peak 
of 5,846 kt of UsOs in 1959, when 17 plants treated material from a 
total of 27 mines. By 1965 production had fallen to 2,669 kt of 
UsOs and only 6 plants remained in operation. A new record in 
production of 7,295 kt of UsOs was set in 1980. The revival in the 
industry during the intervening years was accompanied by im- 
provements in all sections of the processing route employed to treat 
Witwatersrand ores. Ferric leaching, countercurrent decantation, 
belt filters, hopper clarification, solvent extraction, and continuous 
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ion exchange have all found application in the new or modified 
plants that have been built. These developments are described, to- 
gether with the novel process use by Palabora Mining Company 
for the recovery of uranium from uranothorianite concentrates as a 
byproduct from copper production. 


21961 (CONF-8205223—Vol.2, pp 635-644) Supercon- 
magnetic separators for the mineral industry. Cohen, 

H.E. (Imperial Coll. of Science and Technology, London 
(UK)). 1982. Congress proceedings v. 1 and 2 available 
from South African Institute of Mining and Metallurgy, 
P.O. Box 61019, Marshalltown, Johannesburg, 2107 at SA 
R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

Superconducting magnets present the possibility of generat- 
ing magnetic fields considerably beyond those possible by conven- 
tional magnets, but in order to take advantage of this, new designs 
of magnetic separators are required. Designs suitable for the treat- 
ment of wet and dry materials are described. Two experimental 
separators, one for wet materials and the other for dry, have been 
tested in South Africa. The experience gained has enabled an as- 
sessment to be made of the requirements for an S.C.M.S. for the 
treatment of uranium ores, and these are incorporated in a new sep- 
arator being constructed. Some general principles in the design of 
magnetic separators are outlined, and the qualitative principles as 
applied to wet and dry magnetic separation by means of S.C.M.S. 
are discussed in detail. The difference in the design requirements 
for wet and dry separation by superconducting magnets is ex- 
plained. The importance of the proportion of magnetic material in 
the feed is discussed, and it is shown that, especially in dry separa- 
tion, several stages of treatment are desirable in the feed contains a 
large proportion of magnetic material. The axial introduction of the 
feed in the dry magnetic-separation process presents interesting 
problems that have been carefully studied and are discussed in 
detail in the paper. An appreciation of the design principles dis- 
cussed will contribute to the development of economically attrac- 
tive magnetic separators for the mineral industry. 


21962 (CONF-8205223—Vol.2, pp 583-593) Recovery of 
uranium with molybdenum as a byproduct from deposits in 
the Karoo. Ford, M.A.; Smits, G. (Council for Mineral 
Technology, Randburg (South Africa)); McCulloch, H.W. 
(Atomic Energy Board, Pelindaba, Pretoria (South Africa)). 
1982. Congress proceedings v. 1 and 2 available from South 
African Institute of Mining and Metallurgy, P.O. Box 
61019, Marshalltown, Johannesburg, 2107 at SA R78.85 / 
US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

This paper represents a summary of a detailed programme of 
metallurgical investigations carried out by the Extraction Metallur- 
gy Division of the Atomic Energy Board on laboratory and pilot- 
plant scale. Samples from six uranium deposits in the Karoo were 
investigated with the object of developing suitable methods for the 
recovery of uranium with molybdenum as a byproduct. All the ores 
were amenable to controlled-acid leaching, in which the acid con- 
centration is controlled at a fixed level through the leach. Apart 
from two ores, all were unsuited to strung-acid leaching. Although 
alkaline leaching was shown to be less effective than acid leaching 
for uranium, it may be acceptable if economic quantities of molyb- 
denum are present. The leach liquor from the controlled-acid leach 
is suited to conventional recovery processes, and its relatively high 
pH value is a favourable factor for the application of ion exchange 
or solvent extraction. In the present economic climate, there does 
not appear to be much to choose between the acid and alkaline 
routes for an ore containing molybdenum. It does not seem likely 
that any of these Karoo ores will be exploited until there is a better 
demand for U308 and the market price has risen. 


21963 (CONF-8205223—Vol.2, pp 653-661) Use of radi- 
ometric ore sorting on South African gold mines. Boehme, 
R.C.; Freer, J.S. (General Mining Union Corp. Ltd., Johan- 
nesburg (South Africa)). 1982. Congress proceedings v. 1 
and 2 available from South African Institute of Mining and 
Metallurgy, P.O. Box 61019, Marshalltown, Johannesburg, 
2107 at SA R78.85 / US $70.50. 
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From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

This paper refers to the radiometric sorting tests reported 
during the 7th CMMI Congress, and then describes the photomet- 
ric and radiometric sorter installations in operation and under con- 
struction in South Africa at present. As radiometric sorting of gold 
ores uses the radiation from the uranium content as a tracer, it is 
essential that the sortability of the ore should be reliably deter- 
mined before sorting is adopted. The method of obtaining the im- 
portant ore characteristics is described, with examples. The possible 
increase in gold production from a hypothetical plant as a result of 
sorting is shown. 


21964 (CONF-8205223—Vol.2, pp 1019) Radio-isotopic 
tracers in studies of extraction processes. Smith, S.W.; De 
Jesus, A.S.M. (Atomic Energy Board, Pelindaba, Pretoria 
(South Africa)). 1982. Congress proceedings v. 1 and 2 
available from South African Institute of Mining and Metal- 
lurgy, P.O. Box 61019, Marshalltown, Johannesburg, 2107 
at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 


21965 (NUREG/CR—2869-Rev.1) Directory and profile 
of licensed uranium-recovery facilities. Rev. 1. White, W.S. 
(Argonne National Lab., IL (USA)). Mar 1984. Contract 
W-31-109-ENG-38. 116p. (ANL/ES—128-Rev.1). NTIS, 
PC A06/MF AOl; 1 - GPO* $5.00; GPO Dep. Order 
Number DE84008911. 

Portions are illegible in microfiche products. 

Information on licensed uranium production facilities as of 
Fall 1983 has been compiled. Conventional mills (29), in-situ 
projects and heap leach operations (28), and other types of uranium 
recovery systems are described in essay and tabular form. The data 
base includes all licensed facilities in the Agreement and Non- 
Agreement States. 24 references, 4 tables. 
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21966 Status and prospects for lasers in isotope separa- 
tion. Davis, J.I.; Holtz, J.Z.; Spaeth, M.L. (Lawrence Liver- 
more National Lab., CA). Laser focus magazine; 49-54(Sep 
1982). 

The laser-based process for uranium isotope separation is de- 
scribed. The process is expected to be the first large-scale applica- 
tion of lasers to bulk matterials processing - one that will provide 
insight into the character of other future large-scale laser-based in- 
dustrial processes. The process is discussed from the standpoints of 
the status of the copper/dye laser components and systems ,and cost 
implications for the these laser systems. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 22426, 22538, 22879, 22948 


21967 (CEA-CONF—7080) Practice of quality assurance 
at the plutonium fuel element fabrication plant of Cadarache. 
Beche, M. (CEA Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France)). Nov 1983. 4p. (in 
French). (CONF-8311139—1). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84750782. 

From Colloquium on the quality control; Paris, France (22 
Nov 1983). 

This article shows how 5 years of quality assurance practice 
allowed not only to improve fabrication and quality control of 
products but also to ease relations customers/suppliers. The ques- 
tion of possible modifications, especially in the field of documenta- 
tion, is evoked. 


21968 (NE-E—13-2T) Nuclear standard ceramic grade 
uranium dioxide. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 8 Feb 1984. Contract AC06- 
70FF02170. 12p. Nuclear Standards Management Center, 
P.O. Box Y, Oak Ridge, TN 37830. 
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21969 (PNCT—831-80-01, pp 5-10) Increase in oxygen- 
to-metal (O/M) ratio of sintered pellet of uranium-plutonium 
mixed oxide stored at room-temperature. Sasaki, Susumu; 
Ochiai, Youzi; Kashima, Sadamitsu; Honda, Yutaka (Power 
Reactor and Nuclear Fuel Development Corp., Tokai, Ibar- 
i ). Tokai Works). Sep 1980. NTIS (US Sales 
A09/MF AOl1. 
In Annual progress report of Power Reactor and Nuclear 
Fuel — Corporation, Tokai Works. Jan 1979-Mar 1980. 
A number of investigations have been reported so far to 
reduce the O/M ratio of the sintered pellets of uranium-plutonium 
mixed oxide for the prevention of fuel-cladding chemical interac- 
tion during irradiation. However, little attention has been paid to 
the phenomenon that the O/M ratio gradually increases in usual 
glove-box atmosphere. This phenomenon is due to room-tempera- 
ture oxidation reaction, and is generally accelerated by the humidi- 
ty in that atmosphere. In order to investigate this phenomenon, 
periodic O/M measurements were carried out on the pellets stored 
in three types of atmosphere, 2.4N HCl (wet box), air, and silica gel 
application (dry box). The pellet specimens used were made of hy- 
postoichiometric mixed oxide, fabricated as FBR type fuel pellets. 
According to the continuous measurements of the weight of speci- 
mens, the O/M increment was estimated for the total storage time 
up to 130 days. The O/M ratio was determined by heating the 
specimens to 800 deg C, exposing to air flow for 0.5 hr, and then to 
N2-5% He gas flow for 4.0 hr. It is seen from the experimental 
curves that the rate of O/M increment apparently depends on the 
moisture content of running atmosphere. Using the data obtained, 
the equation to determine the O/M ratio at storage time t was de- 
rived, and it is very instructive for presuming the increment of O/ 
M ratio of sintered pellets during storage. 


21970 (PNCT—831-80-01, pp 11-21) Measurements of 
thermal conductivity for (U sub(0.7), Pu sub(0.3))O sub(2-x) 
fuels, Yamaguchi, Toshihiro; Kaneko, Hiromitsu; Honda, 
Yutaka (Power Reactor and Nuclear Fuel Development 
Corp., Tokai, Ibaraki (Japan). Tokai ——— Sep 1980. 
NTIS (US Sales Only), PC A09/MF A0O1 
In Annual progress report of Power Reactor and Nuclear 
Fuel a ment Corporation, Tokai Works. Jan 1979-Mar 1980. 
-PuO2. mixed oxide is used as the driver fuel for 
LMPORs. ‘The design of the prototype fast breeder reactor 
"Monju” showed that the mixed oxide fuel was able to contain 30 
wt.% plutonium at maximum. It is necessary to know the thermal 
conductivity of (U, Pu)O2 fuel for predicting the thermal behavior 
of fuel pins in LMFBR operation. In this study, thermal conductivi- 
ty measurements were carried out on specimens of mixed oxide sin- 
tered pellets with different densities and O/M ratios in the tempera- 
ture range from 800 to 2400 deg C. Using the results obtained, an 
empirical equation was proposed to represent the thermal conduc- 
tivity of the mixed oxide fuel as a function of temperature, fuel den- 
sity and O/M ratio. The method of preparing the specimens and 
the shape and dimensions of the test pellets are described. The ex- 
perimental setup and the experimental method are explained. The 
thermal conductivity was determined by calculation with the data 
of temperature and heating energy measurements. The thermal con- 
ductivity was lowest at 1800 deg C and increased below and above 
that temperature. The plutonium content in mixed oxide hardly af- 
fects the thermal conductivity. The thermal conductivity was 
higher in the pellets with higher O/M ratio. The thermal conduc- 
tivity increased with the density of pellets. 


21971 (PNCT—831-80-01, pp 22-26) Measurement of 
str 


curves for (U, Puw)O2. Tachibana, Toshimichi; 
Narita, Daisuke; Kaneko, Hiromitsu; Honda, Yutaka (Power 
Reactor and Nuclear Fuel Development Corp., Tokai, Ibar- 
aki (Japan). Tokai Works). Sep 1980. NTIS (US Sales 
Only), PC A09/MF AO1. 
In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979-Mar 1980. 
The plastic deformation of (U, Pu)O2 which results from 
thermal stress exerts important influence on the fuel performance in 
fast breeder reactors. Therefore, it is necessary to obtain the stress- 
strain curves for mixed oxide fuel in the wide ranges of stress and 
temperature, in order to predict the response of fuel to the varia- 
tion of reactor power. The purpose of this paper is to describe the 
results obtained by the compression test of (U, Pu)O: at a constant 
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strain rate from 0.1 to 10/min in the temperature range from 1000 
to 1800 deg C. The method of preparing test specimens and the 
testing procedure are described. An Instron type testing machine 
was used, and the stress-strain curves were drawn with an X-Y re- 
corder. The stress-strain curves for the mixed oxide pellets at 0.1/ 
min strain rate and in the range from 1000 to 1800 deg C are 
shown. The effects of temperature and strain rate on the propor- 
tional limit were able to be obtained from the stress-strain curves. 
The proportional limit drops with temperature rise, and rises with 
the increase of strain rate. This behavior was in good agreement 
with that previously reported for UOz. In order to study the defor- 
mation mechanism of (U, Pu)Os, the strain rate sensitivity was esti- 
mated, and it was 50 at 1200 deg C and 10 at 1800 deg C. The de- 
formation mechanism of (U, Pu)O: at high strain rate and high tem- 
perature seems to be analogous to that of UO:. 


21972 (PNCT—831-80-01, pp 27-33) Out-of-pile experi- 
ments of fuel-cladding chemical interaction, (2). Konashi, 
Kenji; Yato, Tadao; Kaneko, Hiromitsu; Honda, Yutaka 
(Power Reactor and Nuclear Fuel Development Corp., 
Tokai, Ibaraki (Japan). Tokai Works). Sep 1980. NTIS (US 
Sales Only), PC A09/MF AO1. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979-Mar 1980. 

Cesium seems to be one of the most important fission prod- 
ucts in the fuel-cladding chemical interaction of fuel pins for 
LMFBRs. However the FCCI under irradiation cannot always be 
explained by considering only cesium-oxygen system as the corro- 
sive, since attack does not occur in the cesium-oxygen system 
unless oxygen potential is sufficiently high. Cesium-tellurium- 
oxygen system has been proposed to account for heavy cladding 
attack which was sometimes found in hypostoichiometric mixed 
oxide fuel pins. In this paper, the experiment on the reaction of 
liquid tellurium with stainless steel is reported. The type 316 stain- 
less steel claddings for Monju type fuel pins were used as the test 
specimens. Tellurium was contained into the cladding tubes with 
end plugs. The temperature dependence of the attack by tellurium 
was examined in the range from 450 to 900 deg C for 30 min, and 
the heating time dependence was examined from 5 min to 200 hr at 
725 deg C. An infrared lamp furnace was used for the experiment 
within 7 hr, and a resistance furnace for longer experiment. The 
character of corrosion was matrix attack, and the reaction products 
on the stainless steel surfaces consisted of chrome rich inner phase 
and iron and nickel rich outer phase. The results are reported. 


21973 Vapor pressures and thermodynamic properties of 
UF,. Leitnaker, J.M. (Oak Ridge Gaseous Diffusion Plant, 
TN). High Temperature Science; 16: No. 3, 239-240Jun 
1983). Contract W-7405-ENG-26. 

Various thermodynamic data generated at the Oak Ridge 
Gaseous Diffusion Plant for uranium tetrafluoride is discussed. The 
data includes vapor pressure and entropy and enthalpy of fusion 
data. Agreement with data generated by others is also discussed. 
Limited data on the thermodynamic values for vaporization of ura- 
nium tetrafluoride is included in tabular form. 
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21974 (CEA-CONF—6940) Application de la microsonde 
blindee a l’analyse de residus de dissolution des combustibles 
nucleaires. Perrot, M.; Trotabas, M. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Sep 
1983. 5p. (In French). (CONF-8309133—3). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84751049. 

From 10. international congress on X-ray optics and mi- 
croanalysis; Toulouse, France (5 Sep 1983). 

Portions are illegible in microfiche products. 

Nuclear fuel residues insoluble in nitric acid have been pre- 
pared for microprobe examination. Two methods have been devel- 
oped. They allow overcoming difficulties due to the small particle 
size and high radioactivity level. 
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21975 (CONF-840307—22) Advancement of remote tech- 
nology: past perspectives and future plans. Feldman, M.J.; 
Hamel, W.R. (Oak Ridge National Lab., TN (USA)). 1984. 
Contract AC05-840R21400. 24p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. Order Number DE84008517. 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

; Portions are illegible in microfiche products. 

In the Consolidated Fuel Reprocessing Program at the Oak 
Ridge National Laboratory, a comprehensive remote systems devel- 
opment program has existed for the past five years. The new 
remote technology under development is expected to significantly 
improve remote operations by extending the range of admissible 
remote tasks and increasing remote work efficiency. The motiva- 
tion and justification for the program are discussed by surveying 
the 40 years of remote operating experience which exists and con- 
sidering the essential features of various old and new philosophies 
which have been, or are being, used in remote engineering. A 
future direction based upon the Remotex concept is explained, and 
recent progress in the development of an advanced servomanipula- 
tor-based maintenance concept is summarized to show that a new 
generation of remote systems capability is feasible through ad- 
vanced technology. 20 references, 10 figures, 1 table. 


21976 (CONF-8205223—Vol.2, pp 1022) Ergo - the re- 
treatment of tailings on a massive scale. Craven, P.M. (East 
Rand Gold and Uranium Company Ltd., Brakpan (South 
Africa)). 1982. Congress proceedings v. 1 and 2 available 
from South African Institute of Mining and Metallurgy, 
P.O. Box 61019, Marshalltown, Johannesburg, 2107 at SA 
R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 


21977 (IAEA-RL—106) Third resin bead experiment at 
PNC-TRP. Evaluation of results. Asakura, Y.; Wachi, I.; 
Irinouchi, S. (International Atomic Energy Agency, Sei- 
bersdorf (Austria). Laboratories). Oct 1983. 9p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701258. 

The third resin bead experiment at PNC confirms that verifi- 
cations of uranium and plutonium concentrations of spent fuel solu- 
tions may be done by the resin bead technique with a precision and 
accuracy of the order of 0.5%. Samples of nine batches of diluted 
input solutions were used in the experiment, spiked and prepared 
by PNC-TRP analysts for parallel measurements at the operator's 
laboratories and at SAL-IAEA. 


21978 (ORNL/TM—9050) Consolidated Fuel Reprocess- 


ing Program. Progress report, October 1-December 31, 1983. 
(Oak Ridge National Lab., TN (USA)). Apr 1984. Contract 
AC05-840R21400. 4ip. NTIS, PC A03/MF A0l; GPO 
Dep. Order Number DE84010613. 

All research and development on fuel reprocessing in the 
United States is managed under the Consolidated Fuel Reprocess- 
ing Program centered at Oak Ridge National Laboratory. Techni- 
cal progress is reported in overview fashion for the following: (1) 
Breeder Reprocessing Engineering Test (BRET); (2) process and 
engineering R and D; (3) engineering systems; (4) Integrated Equip- 
men: Test (IET) facility operations; (5) instrumentation and con- 
trols; (6) strategic planning and analysis; and (7) HTGR fuel re- 
processing. 


21979 (RHO-PB-SR—10B-CP-FEB.84) Rockwell Han- 
ford Operations. Chemical processing monthly report, Febru- 
ary 1984. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). 1984. Contract 
AC06-80RL01030. 40p. NTIS, PC A02/MF A0O1; 1; GPO 
Dep. Order Number DE84008909. 

Portions are illegible in microfiche products. 

During February, the PUREX Plant charged 42 metric 
tonnes of N-Reactor Fuel in the head-end dissolvers, and produced 
44 metric tonnes of uranium product. The PUREX solvent extrac- 
tion process was restarted on February 19, 1984, and continued 
through the month. The PUREX Oxide Line completed processing 
of all feed material to date. All UOs Plant process equipment re- 
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pairs and modifications were completed. The UOs Plant third oper- 
ational test was completed. Training for all UOs Plant operating 
personnel was completed. Full patrol helicopter operations com- 
menced at the new Hangar Support Facility. Plutonium Reclama- 
tion Facility (PRF) operation continued to improve during Febru- 
ary. Processing of appropriate 224-T Vault material in the PRF 
continued on schedule. Front-end engineering for RADTU Phase I 
D & D was completed. 
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REFER ALSO TO CITATION(S) 21969 


21980 (BEC-MRS—3302) Monitored Retrievable Storage 
conceptual system study: concrete storage casks. (Boeing En- 
gineering Co., Seattle, WA (USA)). Nov 1983. Contract 
AC06-65RL01830. 192p. NTIS, PC A09; 3; GPO Dep. 
Order Number DE84008828. 

Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 

This report presents design concepts and cost estimates for 
the Monitored Retrievable Storage facility which uses concrete 
silos for storage. Two separate scenarios are considered: the first is 
the storage of spent fuel assemblies and the second is the storage of 
wastes generated during the reprocessing of spent fuel and does not 
consider spent fuel storage. Two storage options for each scenario 
were evaluated. One is for maximum throughput of fuel or waste at 
1800 MTU/y and a facility storage capacity of 15,000 MTU. The 
other option is for a maximum throughput of fuel or waste at 3000 
MTU/y and a facility storage capacity of 72,000 MTU. The con- 
struction and operating costs, as well as the life-cycle costs for both 
scenarios and both the 1800 and 3000 MTU/y throughput rates are 
summarized. Drawings defining the facility and equipment that are 
unique to the silo storage concept are included. 26 figures, 34 
tables. 


21981 (BEC-MRS—3303) Monitored Retrievable Storage 
conceptual system study: cask-in-trench. (Boeing Engineering 
Co., Seattle, WA (USA)). Nov 1983. Contract AC06- 
65RL01830. 191p. NTIS, PC A09/MF AOl1; 1; GPO Dep. 
Order Number DE84008963. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report provides a description of the Cask-in-Trench 
Storage Concept which meets a specified set of requirements; an es- 
timate of the costs of construction, operation and decommissioning 
of the concept; the costs required to expand the facility throughput 
and storage capability; and the life cycle costs of the facility. 22 fig- 
ures, 34 tables. 


21982 (CONF-830528—Vol.1) PATRAM ‘83: 7th inter- 
national symposium on packaging and transportation of radio- 
active materials. Proceedings. Volume 1. (Oak Ridge Nation- 
al Lab., TN (USA)). Dec 1983. Contract W-7405-ENG-26. 
838p. NTIS, PC A99/MF AOl; 1; GPO Dep. Order 
Number DE84006239. 

From 7. international symposium on packaging and transpor- 
tation of radioactive materials; New Orleans, LA, USA (15 May 
1983). 

: Portions are illegible in microfiche products. 

Volume 1 contains the papers from the following sessions: 
Plenary session; international regulations; fracture toughness of fer- 
ritic steels; monolithic cast iron casks; risk analysis techniques; stor- 
age in packagings; packaging design considerations; risk analysis; fa- 
cility/transportation system interface; research and development 
programs; UF. packagings; national regulations; transportation op- 
erations and traffic; containment, seals, and leakage; and radiation 
risk experiences. 


21983 (CONF-830528—Vol.2) PATRAM '83: 7th inter- 
national symposium on packaging and transportation of radio- 
active materials. Proceedings. Volume 2. (Oak Ridge Nation- 
al Lab., TN (USA)). Dec 1983. Contract W-7405-ENG-26. 
833p. NTIS, PC A99/MF AOl; 1; GPO Dep. Order 
Number DE84006240. 
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From 7. international symposium on packaging and transpor- 
tation of radioactive materials; New Orleans, LA, USA (15 May 
1983). 

' Portions are illegible in microfiche products. 

Volume 2 contains papers from the following sessions: emer- 
gency response; structural modeling and testing; transportation 
system planning; institutional issues and public response; packaging 
systems; thermal analysis and testing; systems analysis; structural 
analyses; quality assurance; packaging and transportation systems; 
physical protection; criticality and shielding; transportation oper- 
ations and experience; standards; shock absorber technology; and 
information and training for compliance. Seventy-eight papers were 
indexed separately; thirty-eight were already in the Energy Data 
Base. 


21984 (NUREG/CR—3285) Pre-test visual examination 
and crud characterization of LWR rods used in the long-term, 
low-temperature whole rod test. Einziger, R.E.; Cook, J.A. 
(Hanford Engineering Development Lab., Richland, WA 
(USA); EG and G Idaho, Inc., Idaho Falls (USA)). Mar 
1984. Contract AC06-76FF02170. 83p. (HEDL-TME—83- 
9). NTIS, PC AO5/MF AOl1; 1 - GPO* $4.50; GPO Dep. 
Order Number DE84009701. 

Portions are illegible in microfiche products. 

Westinghouse Hanford Company (WHC) and EG and G- 
Idaho are jointly conducting a testing program to provide informa- 
tion that the Nuclear Regulatory Commission (NRC) can use to es- 
tablish a licensing position relative to long-term, low-temperature 
performance of spent fuel rods in dry storage. The tests investigate 
the performance of intact and defected light water reactor (LWR) 
spent fuel rods in inert gas and unlimited air environments. The 
tests consist of placing four H.B. Robinson Unit 2 PWR and four 
Peach Bottom-II BWR spent fuel rods in a furnace at 230°C for a 
maximum of 50 months. Interim and final examinations are planned 
to assess behavior during the test. To establish the initial condition 
of the test rods, visual examinations of the test rods and crud ex- 
aminations of companion rods were conducted. In addition, an 
open literature evaluation of crud characteristics was compiled. 


21985 (PNL-SA—11880) Monitored retrievable storage 
program. Status and plans for meeting NWPA requirements. 
Hall, R.J.; Fletcher, J.F. (Pacific Northwest Lab., Richland, 
WA (USA)). Dec 1983. Contract AC06-76RL01830. 14p. 
(CONF-840141—3). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84008680. 

From INMM seminar on spent fuel storage; Washington, 
DC, USA (10 Jan 1984). 

Portions are illegible in microfiche products. 

Accomplishments of the Monitored Retrieval Storage 
(MRS) Program since passage of the Nuclear Waste Policy Act of 
1982 (NWPA) are as follows: (1) R and D needs report was submit- 
ted; (2) conceptual design analysis of 8 MRS concepts was per- 
formed; (3) selection of two MRS concepts (primary, alternative) 
are underway; (4) Parson/Westinghouse/Golder were selected as 
architect-engineer; (5) functional design criteria were established; 
(6) reports to accompany proposal were defined; and (7) evalua- 
tions of mission, cost-effectiveness, deployment time were per- 
formed. Future work, plans and schedule include completion of fa- 
cility advanced conceptual design and accompanying design reports 
in early 1985, for submittal with proposal in June. Designs are 
being prepared for the primary concept, and in less detail, for the 
alternate. Three separate site locations will be assumed for each 
concept. A siting plan, to accompany the proposal, will also be 
completed in early 1985, as will an environmental assessment now 
under preparation. It is planned that the proposal be accompanied 
by several reports augmenting the planning base for post-proposal 
actions, to be activated at the time MRS deployment is authorized 
by Congress. 9 figures. 


21986 (TVA/OP/FUE—84/1) Integrated cask storage 
systems for storage, transportation, and disposal of spent nu- 
clear fuel. (Tennessee Valley Authority, Chattanooga 
(USA). Div. of Fuels). Oct 1983. 13p. NTIS, PC A02/MF 
A01. Order Number DE84900356. 

Since 1979 Tennessee Valley Authority TVA has participat- 
ed in conceptual design studies of dry storage vaults, silos, casks, ad 
dry wells, and, with DOE and others, has undertaken limited dem- 
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onstrations of rod consolidation and cask dry storage at TVA's 
Browns Ferry Nuclear Plant in Alabama. TVA believes the inte- 
grated storage cask concept is worthy of consideration as an alter- 
native for spent fuel management. Placing spent fuel in a secure 
passive storage mode at an early date and avoiding unnecessary 
handling and repackaging reduces the potential for occupational 
and public raidological exposure. Therefore the notion of a univer- 
sal cask used for storage, shipment, and disposal is appealing from a 
safety, environmental, and public perception standpoint. The uni- 
versal cask can also serve as a dispersed monitored retrievable stor- 
age (MRS), thus eliminating the need for redundant facilities, and it 
does not foreclose future options. It also appears that this concept 
would simplify repository design, ease retrievability, and provide 
greater flexibility in repository siting. 2 figures, 2 tables. 
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REFER ALSO TO CITATION(S) 21980, 21981, 21985, 21986, 22057, 22058, 
22061, 22062, 22064, 22065, 22066, 22067, 22068, 22069, 22070, 22070, 22379, 
22910, 22912, 22957, 23035, 23787, 23790 


21987 (AECL—6815) Review and discussion of candidate 
ceramics for immobilization of high-level fuel reprocessing 
wastes. Hayward, P.J. (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba. Whiteshell Nuclear Research Establish- 
ment). Aug 1982. 183p. NTIS (US Sales Only), PC A09/ 
MF AOl1. Order Number DE84701154. 

This review discusses and attempts to evaluate 11 of the 
leading ceramic processes for hosting the high-level and high-level 
plus medium-level wastes which would arise from the reprocessing 
of used UOsz, (Th,Pu)O2 and (Th,U)Oz2 fuels. The wasteform materi- 
als considered include glass ceramics, supercalcine ceramics, 
SYNROC ceramics, ‘stuffed glass’, titanate ceramics, cermets, clay 
ceramics, cement-based materials and multibarrier wasteforms. Al- 
though no attempt has been made to rank these candidates in order 
of superiority, the conclusion is drawn that, of the materials pro- 
posed so far, a glass ceramic appears to be best suited to the Cana- 
dian program, taking into account durability in the potential envi- 
ronment of a flooded vault, ability to withstand radiation and trans- 
mutation damage without serious loss of durability, ability to ac- 
commodate variable waste compositions, and ease of processing and 
quality control. This conclusion does not necessarily apply to other 
national waste management programs. However, many of the 
points raised might be included in any critical assessment of alterna- 
tive wasteform materials. 


21988 (AECL—7752) Development of ultrasonic immer- 
sion inspection technique for spent fuel canisters. Schankula, 
J.J. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Jul 1982. 40p. NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE84701163. 

This report summarizes ultrasonic nondestructive testing de- 
velopment for metal matrix supported spent fuel disposal canisters. 
The work has concentated in two areas: inspection for lack of bond 
at the shell/matrix interface and inspection for voids in the matrix. 
The capabilities and limitations of these techniques have been fully 
established. Unbonded areas as small as 4 mm in diameter and voids 
6 mm in diameter, 25 mm deep in the matrix, can readily be detect- 
ed. 


21989 (AECL—7757) Immobilization and packaging of 
recovered tritium, Holtslander, W.J.; Miller, J.M. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Sep 1982. 22p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701156. 

The evaluation of metal hydrides as a medium for immobili- 
zation of tritium is reviewed. The work demonstrated methods of 
preparation and examined the properties of titanium and zirconium 
hydride for this application. Methods of packaging the metal hy- 
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drides for transportation and recoverable storage of tritium were 
also examined. 


21990 (AEEW-R—1523) Use of cement grouts for the 
immobilisation of solid radioactive waste. (Interim report). 
Brown, D.J.; Smith, D.L. (UKAEA Atomic Energy Estab- 
lishment, Winfrith). Jun 1982. 36p. (DOE-RW—83-052). 
NTIS (US Sales Only), PC A03/MF A0Ol. Order Number 
DE84700852. 

The use of cement grouts is being considered for the immo- 
bilisation of solid items of radioactive waste. In this report the fac- 
tors which influence the selection of a grout for use in an active 
plant are identified. The properties and limitations of standard 
cement grouts are summarised. Inactive grouting trials carried out 
in the period September 1981 to June 1982 on the 220 dm® scale are 
described. 


21991 (AEEW-R—1639) Incorporation of low- and 
medium level radioactive wastes (solids and liquids) in 
cement. 4th 6-monthly report July-December 1982, Brown, 
D.J.; Palmer, J.D.; Smith, D.L. (UKAEA Atomic Energy 
Establishment, Winfrith). Mar 1983. 18p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84700853. 

Progress is reported on laboratory studies on the stability of 
cemented wastes samples. The rate of strength development and 
the temperatures measured during the setting of the cement in 
standard waste containers is reported. Preliminary information is 
given on a technique for the non-destructive testing of cement/ 
waste specimens. 


21992 (AERE-R—10758) Experimental evaluation of 
washing for treatment of combustible plutonium-contaminated 
materials. Wilkins, J.D.; Wisbey, S.J. (UKAEA Atomic 
Energy Research Establishment, Harwell. Chemistry Div.). 
Mar 1983. 60p. (DOE-RW—83.001). NTIS (US Sales Only), 
PC A04/MF A0O1. Order Number DE84700854. 
Laboratory-scale experiments have been carried out in order 
to assess the potential of washing as a method for removing pluto- 
nium from contaminated combustible wastes. A wide range of aque- 
ous (e.g. 1 M HNOs, 1 M NaOH) and organic (1,1,2-trichlorotri- 
fluoroethane) reagents have been investigated. Both synthetically 
contaminated and real wastes have been investigated. The preferred 
wash reagent has been identified as 1 M sodium hydroxide solution; 
plutonium recoveries of about 80 to 90% can be achieved. 


21993 (BMI/ONWI—482) Investigation of potential al- 
ternate study areas in the Paradox Basin region, Utah. Grant, 
T.A. (Woodward-Clyde Consultants, San Francisco, CA 
(USA)). Mar 1984. Contract AC06-65RL01830;AC02- 
83CH10140. 71p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
Order Number DE84009329. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Paradox Basin was re-evaluated to determine if any 
parts of the Basin that had not been identified in previous studies 
might be suitable for a more detailed evaluation as a nuclear waste 
repository site. The factors used in this re-evaluation were depth to 
salt and dedicated lands, because these factors directly address the 
engineering and environmental feasibility of a repository. Six areas 
(Happy Canyon, Green River, Dolores River, Expeciation Moun- 
tain, Dark Canyon, and Kane Springs Canyon) were identified on 
this basis as potentially suitable areas for further study. These areas 
were assessed in more detail to review the feasibility of siting a re- 
pository. None of the six areas was recommended for further study 
as a repository site because the size of the areas, thickness of the 
salt beds, topography, and engineering factors resulting from the 
loading of nearby mesas generally did not allow the construction of 
a feasible repository. The content of this report was effective as of 
May 1983. 41 references, 17 figures. 


21994 (BMI/ONWI—491) Results of hydraulic tests at 
Gibson Dome No. 1, Elk Ridge No. 1, and E. J. Kubat bore- 
holes, Paradox Basin, Utah. Thackston, J.W.; Preslo, L.M.; 
Hoexter, D.E.; Donnelly, N. (Woodward-Clyde Consult- 
ants, San Francisco, CA (USA)). Mar 1984. Contract AC02- 
83CH10140;AC06-65RL01830. 109p. NTIS, PC A06/MF 
A01; GPO Dep. Order Number DE84009334. 
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Hydraulic testing was conducted in three boreholes in south- 
eastern Utah to provide a portion of the data needed to character- 


_ ize the hydrogeology of the Elk Ridge and Gibson Dome areas of 


the western Paradox Basin, Utah. The tests at the E. J. Kubat bore- 
hole yielded representative values of transmissivity, hydraulic con- 
ductivity, storativity, and potentiometric levels of the Leadville 
Limestone. Testing at Elk Ridge No. 1 provided values of similar 
parameters for the combined thickness of the upper Honaker Trail, 
Elephant Canyon, and Cedar Mesa formations. Composite transmis- 
sivities of similar zones from these borehole tests compared closely 
with the results of testing at borehole GD-1. A comparison of re- 
sults from lab tests on core with results of extensive borehole test- 
ing at GD-1 indicates that short-term drill stem tests in a single 
well can provide representative estimates of bulk transmissivities 
and hydraulic conductivities in this field area for test zones that 
have a hydraulic conductivity of greater than about 1 x 10™7 cm/ 
sec. However, lab tests produce more representative values of ef- 
fective porosity and matrix permeability of individual strata. Results 
of lab tests and long-term borehole tests confirm that the lower 
Honaker Trail and upper Paradox formations have extremely low 
conductivities in the vicinity of the GD-1 borehole. The results of 
these tests were complete as of January 1981. 22 references, 29 fig- 
ures, 5 tables. 


21995 (CEA-CONF—7034) Glass as a medium for the ul- 
timate disposal of highly radioactive waste. Sombret, C. 
(CEA Etablissement de la Vallee du Rhone, 30 - Bagnols- 
sur-Ceze (France)). Sep 1983. 20p. (CONF-8309211—1). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84750772. 

From 61. annual meeting of the German Society of Mineral- 
ogy; Muenster, F.R. Germany (21 Sep 1983). 

Portions are illegible in microfiche products. 

The conversion of high level radioactive liquid wastes into 
glass is now considered in every nuclear country. The glass compo- 
sition must take into account the components of the solutions and 
be formulated in order to meet certain requirements, mainly those 
necessary for safe further disposal. The compositions of these glass- 
es, all borosilicates, are consequently unusual. Heat due to B y 
decay generates some devitrification but it has not yet been demon- 
strated that this is detrimental. 8 irradiation has minor effects on 
the glass structure but the effect of a emitters is not presently total- 
ly investigated. If stored energy consequenses are negligible, further 
experiments must be carried out to ascertain the effect of helium 
build up or the behaviour of the mechanical properties. Processes 
of industrial interest have been developped and a plant has already 
produced radioactive glass blocks for 5 years. 


21996 (CONF-840307—23) Data processing in the Inte- 
grated Data Base for spent fuel and radioactive waste. Fors- 
berg, C.W.; Morrison, G.W.; Notz, K.J. (Oak Ridge Nation- 
al Lab., TN (USA)). 1984. Contract AC05-840R21400. 12p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84008518. 

From Waste management '84; Tucson, AZ, USA (11 Mar 
1984). 

The Integrated Data Base (IDB) Program at Oak Ridge Na- 
tional Laobratory (ORNL) produces for the US Department of 
Energy (DOE) the official spent fuel and radioactive waste inven- 
tories and projections for the United States through the year 2020. 
Inventory data are collected and checked for consistency, projec- 
tion data are calculated based on specified assumptions, and both 
are converted to a standard format. Spent fuel and waste radionu- 
clides are decayed as a function of time. The resulting information 
constitutes the core data files called the Past/Present/Future (P/P/ 
F) data base. A data file management system, SAS, is used to re- 
trieve the data and create several types of output: an annual report, 
an electronic summary data file designed for IBM-PC-compatible 
computers, and special-request reports. 6 references, 2 tables. 
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21997 (CONF-8205223—Vol.2, pp 861-865) Site selec- 
tion and design options of mining and metallurgical institu- 
tions. Robertson, A.MacG. (Steffen Robertson and Kirsten 
(Canada) Inc.). 1982. Congress proceedings v. 1 and 2 avail- 
able from South African Institute of Mining and Metallur- 
gy, P.O. Box 61019, Marshalltown, Johannesburg, 2107 at 
SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

Intense public concern regarding the environmental and 
health effects of uranium tailings has forced a re-evaluation of past 
disposal practices. This paper outlines the options that should be 
considered in selecting the site for, and the design of, the most eco- 
nomic and environmentally acceptable impoundment of tailings. A 
site selection method is described that ensures the consideration of 
all reasonable siting alternatives within a given radius of the plant 
site. Methods of qualitative and semi-quantitative evaluation ef the 
alternative sites are mentioned that permit the sites to be rated ac- 
cording to visual, land-use, pollution-risk, and cost criteria. Aterna- 
tive impoundment designs that are reviewed include embankments 
and diversions, liners, covers, and stabilization methods. Physical 
and chemical methods of tailings preparation that reduce the poten- 
tial for pollution are considered briefly. 


21998 (DOE/ID/12366—3) Low-level waste management 
in the South. Task 4,2 - long-term care requirements. (South- 
ern States Energy Board, Atlanta, GA (USA)). Jan 1983. 
Contract FG07-821D12366. 25p. NTIS, PC A02/MF A011; 
GPO Dep. Order Number DE84008995. 

This paper provides an analysis of the long-term care re- 
quirements of low-level radioactive waste disposal facilities. Among 
the topics considered are the technical requirements for long-term 
care, the experiences of the three inactive and three active commer- 
cial disposal facilities concerning perpetual care and maintenance, 
and the financial management of a perpetual care fund. In addition, 
certain recommendations for the establishment of a perpetual care 
fund are provided. The predominant method of disposing of low- 
level radioactive wastes is shallow land burial. After studying alter- 
native methods of disposal, the U.S Nuclear Regulatory Commis- 
sion (NRC) concluded that there are no compelling reasons for 
abandoning this disposal method. Of the 22 shallow land burial fa- 
cilities in the U.S., the federal government maintains 14 active and 
two inactive disposal sites. There are three active (Barnwell, South 
Carolina; Hanford, Washington; and Beatty, Nevada) and three in- 
active commercial disposal facilities (Maxey Flats, Kentucky; Shef- 
field, Illinois; and West Valley, New York). The life of a typical 
facility can be broken into five phases: preoperational, operational, 
closure, postclosure observation and maintenance, and institutional 
control. Long-term care of a shallow land burial facility will begin 
with the disposal site closure phase and continue through the post- 
closure observation and maintenance and _ institutional control 
phases. Since the postclosure observation and maintenance phase 
will last about five years and the institutional control phase 100 
years, the importance of a well planned long-term care program is 
apparent. 26 references, 1 table. 


21999 (DOE/NV/10282—T3) US Department of Energy 
public hearing for the proposed nomination of Yucca Moun- 
tain as a potential high level radioactive waste repository. 
Registration and transport of proceedings, Reno, Nevada - 
March 1983. (EG and G, Inc., Las Vegas, NV (USA)). 31 
Mar 1983. Contract AC08- 83NV 10282. 205p. NTIS, PC 
A10/MF A01; GPO Dep. Order Number DE84009070. 

The purpose of this public hearing was: (1) to solicit com- 
ments on the nomination of Yucca Mountain for site characteriza- 
tion as a potential high-level radioactive waste repository; (2) to so- 
licit issues to be included in an Environmental Assessment support- 
ing the Departments’ formal nomination of that site; and (3) to so- 
licit issues to be addressed in the Site Characterization Plan which 
would subsequently be issued prior to proceeding with site charac- 
terization. The public hearing utilized a panel comprising of three 
persons including a chairperson, who were not employees of the 
Department of Energy, and who had not participated directly in 
the preparation of the proposed nomination of Yucca Mountain. 
This volume contains statements from 24 participants. 
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22000 (DOE/OR/20722—9) Geologic report, Middlesex 
Municipal Landfill site, Middlesex, New Jersey. (Bechtel Na- 
tional, Inc., Oak Ridge, TN (USA). Advanced Technolo 
Div.). Mar 1984. Contract AC05-810R20722. 125p. S, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84008630. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This is a report on geologic and hydrologic investigations of 
the former Municipal Landfill, Middlesex, New Jersey, conducted 
during 1982 and 1983 by Bechtel National, Inc. for the United 
States Department of Energy, Oak Ridge Operations Office. The 
investigations were designed to assess the feasibility of stabilizing 
the radioactive contamination present on site. The investigations 
were conducted in two phases: Phase 1 consisted of permeability 
tests; Phase 2 consisted of tests to ascertain the extent of hydraulic 
interconnection between various stratigraphic units. The investiga- 
tions revealed that a complete separation of bedrock and overbur- 
den did not exist and that the clay present could not be relied upon 
to confine vertical migration of contaminants over the long term. 6 
references, 27 figures, 6 tables. 


22001 (DOE-RW—83.026) Linear program for assessing 
the assignment and scheduling of radioactive wastes for dis- 
posal to sea. Hutchinson, W. (Hunting Engineering Ltd., 
Bedford (UK)). Apr 1983. 7p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84701166. 

The report takes the form of a user guide to a computer pro- 
gram using linear programming techniques to aid the assignment 
and scheduling of radioactive wastes for disposal to sea. The pro- 
gram is aimed at the identification of ‘optimum’ amounts of each 
waste stream for disposal to sea without violating specific con- 
straints values and/or fairness parameters. 


22002 (DOE/SR/10957—3) Precision digital dilatometry: 
a microcomputer-based approach to sintering studies. Final 
technical report. Batchelor, A.D.; Paisley, M.J.; Hare, T.M.; 
Palmour, H. III. (North Carolina State Univ., Raleigh 
(USA). Dept. of Materials Engineering). Nov 1983. Con- 
tract AC09-81SR10957. 24p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE84009794. 

Portions are illegible in microfiche products. 

Representing significant advances in precision, atmosphere 
control, programming flexibility, experimental convenience and 
rate-controlled sintering capability, a new University-constructed 
instrument designed for operation to 1873K incorporates evolution- 
ary thermal and mechanical features with novel microcomputer- 
based functions for measurement, control, data logging, data reduc- 
tion, and graphical data representation. Principal design features, 
hardware selections, and performance data are reviewed; rationales 
for software development are discussed and typical sintering appli- 
cations shown. 13 references, 9 figures. 


22003 (DOE/UMT—0218) Long-term protection of ura- 
nium mill tailings. Beedlow, P.A.; Hartley, J.N. (Pacific 
Northwest Lab., Richland, WA (USA)). Apr 1984. Contract 
AC06-65RL01830. 73p. (PNL—4984). NTIS, PC A04/MF 
A01; 1; GPO Dep. Order Number DE84008831. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

S Environmental Protection Agency standards for the 
cleanup and disposal of inactive tailings sites require that control 
measures for disposal of tailings be designed to be effective for up 
to 1000 years if reasonably achievable, and, in any case, for 200 
years at least. To control the escape of contaminants over such 
long periods, containment systems must be capable of adjusting to 
changing environmental conditions. Elements of a containment 
system include surface covers, biotic barriers, radon barriers, and, 
in some cases, liners. Each element of the system affects the others, 
and the whole system responds to the surrounding environment. 
Interaction is facilitated primarily by soil moisture. Consequently, 
the control of soil moisture is critical to the effectiveness of con- 
tainment systems. Protective covers are necessary to prevent dis- 
ruption of the containment system by physical or biological factors, 
to provide for the effective functioning of the radon barrier, and to 
prevent infiltration of excess water that could cause leaching. In 
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order to design protective covers, a working knowledge of the fac- 
tors and processes impacting tailings piles is required. This report 
characterizes the major factors and processes, and presents generic 
solutions based on current research. 65 references, 9 figures, 6 
tables. 


22004 (DOE/UMT—0219) Interactions of tailings leach- 
ate with local liner materials found at Canonsburg, Pennsyl- 
vania. Dodson, M.E.; Gee, G.W.; Serne, R.J. (Pacific 
Northwest Lab., Richland, WA (USA)). Apr 1984. Contract 
AC06-65RL01830. 66p. (PNL—5046). NTIS, PC A04/MF 
A01; 1; GPO Dep. Order Number DE84008830. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The mill tailings site at Canonsburg, Pennsylvania is the first 
mill site to receive remedial action under the Department of 
Energy's Uranium Mill Tailings Remedial Action Program. Part of 
this remedial action will require excavating the 53,500 m* (70,000 
yd*) of tailings on the site having a specific activity exceeding 100 
pCi/g, and encapsulating these contaminated tailings in a clay-lined 
cell. As part of the remedial action effort, Pacific Northwest Labo- 
ratory has been studying the interactions of tailings and tailings 
leachate with locally occurring clays proposed for liner materials. 
These studies include physical and chemical characterization of 
amended and unamended local clays, chemical characterization of 
the tailings, column studies of tailings leached with deionized 
water, and column studies of clays contacted with tailings solutions 
to determine the attenuation properties of the proposed liner mate- 
rials. Column studies of tailings leached with deionized water indi- 
cated that the Canonsburg tailings could represent a source of solu- 
ble radium-226 and uranium-238, several trace metals, cations, and 
the anions SQ,, NOs, and Cl. Of these soluble contaminants, urani- 
um-238, radium-226, the trace metals As and Mo, and the anions F 
and SO, were present at levels exceeding maximum concentration 
levels in the tailings leaching column effluents. However, local 
clays, both in amended and unamended form were effective in at- 
tenuating contaminant migration. The soil amendments tested failed 
to increase radium attenuation. The tailings leaching studies indicat- 
ed that the tailings will produce leachates of neutral pH and rela- 
tively low contaminant levels for at least 200 years. We believe that 
compacting the tailings within the encapsulation cell will help to 
reduce leaching of contaminants from the liner system, since very 
low permeabilities (<10~* cm/s) were observed for even slightly 
compacted tailings materials. 


22005 (DP—83-125-2) Waste Management Program. 
Technical progress report, Aporil-June 1983, (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Feb 1984. Contract AC09-76SR00001. 279p. NTIS, 
PC Al3/MF A0Ol; 1; GPO Dep. Order Number 
DE84010305. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted 

This quarterly report provides current information on oper- 
ations and development programs for the management of radioac- 
tive wastes from operation of the Savannah River Plant. The stud- 
ies on environmental and safety assessments, process and equipment 
development, TRU waste, and low-level waste are a part of the 
Long-Term Waste Management Technology Program. The follow- 
ing studies are reported for the SR Interim Waste Operations Pro- 
gram: surveillance and maintenance, waste concentration, low-level 
effluent waste, tank replacement/waste transfer, and solid waste 
storage and related activities. 


22006 (DP-MS—84-24) Defense waste salt disposal at the 
Savannah River Plant. Langton, C.A.; Dukes, M.D. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.; Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Plant). 1984. Contract AC09- 
76SRO00001. 6p. (CONF-840307—21). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84009497. 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

A cement-based waste form, saltstone, has been designed for 
disposal of Savannah River Plant low-level radioactive salt waste. 
The disposal process includes emplacing the saltstone in engineered 
trenches above the water table but below grade at SRP. Design of 
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the waste form and disposal system limits the concentration of salts 
and radionuclides in the groundwater so that EPA drinking water 
standards will not be exceeded at the perimeter of the disposal site. 
10 references, 4 figures, 3 tables. 


22007 (EGG—2306) Decommissioning of the SPERT-III 
large leach pond at the Idaho National Engineering Laborato- 
ry. Final report. Bradford, J.D. (EG and G Idaho, Inc., 
Idaho Falls (USA)). Apr 1984. Contract AC07-761D01570. 
34p. NTIS, PC A03/MF AO1; 1; GPO Dep. Order Number 
DE84010619. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes the decontamination and decommis- 
sioning of the SPERT-III large leach pond. Prior to decontamina- 
tion and decommissioning the pond basin was enclosed by a mesh 
and barbed wire fence. An 8-in. carbon steel discharge pipe ran 
from the SPERT-III reactor building to the pond basin. The outlet 
of the discharge pipe rested on a concrete apron in the pond basin. 
The soil in the pond basin contained low-level radioactive contami- 
nation. The fence and apron were removed, radiologically sur- 
veyed, found to be uncontaminated, and sent to the sanitary landfill 
for disposal. The discharge pipe was left buried in place. The pond 
basin was backfilled with radiologically clean soil to reduce the sur- 
face activity to background. The area was then seeded with crested 
wheatgrass. A permanent marker was erected at the center of the 
pond basin to indicate the presence of subsurface radioactive con- 
tamination and the location of the buried discharge pipe. 5 refer- 
ences, 32 figures, 2 tables. 


22008 (EIR—477) Glasses for solidification of high-level 
radioactive wastes: their behaviour in contact with water. 
Grauer, R. (Eidgenoessisches Inst. fuer Reaktorforschung, 
Wuerenlingen (Switzerland)). Feb 1983. 164p. (In German). 
NTIS (US Sales Only), PC A08/MF AO1. Order Number 
DE84701264. 

The corrosion behaviour of borosilicate glasses is described, 
with emphasis being placed upon the most significant controlling 
parameters. Since experimental determination of corrosion rates 
must be done in relatively short-time experiments, the results of 
which can depend ‘strongly upon the measurement methods em- 
ployed, it is necessary to carry out a critical assessment of the tech- 
niques commonly used in laboratory work. Particular emphasis is 
placed upon the effects of increased temperatures and of irradiation. 
The models which have been proposed for the estimation of the 
long-term corrosion behaviour of glasses are not yet fully sufficient 
and improvements are required. Furthermore, the actual corrosion 
rates which are fed into such models must be replaced by values 
more appropriate for the actual environmental conditions to which 
the glasses are most likely to be exposed within high level waste 
repositories. It should be noted, however, that even with current 
conservative input data on corrosion rates, typical estimated life- 
times for vitrified waste blocks are of the order of 105 years. 


22009 (EUR—7771) Long-term storage of compressed ra- 
dioactive krypton in cylinders. Niephaus, D.; Nommensen, 
O.; Bruecher, H. (Commission of the European Communi- 
ties, Luxembourg). 1982. 148p. (In German). NTIS (US 
Sales Only), PC AO7/MF AOl. Order Number 
DE84700855. 

The recommendations of the German Radiation Protection 
Commission necessitate the separation of the radioactive noble gas 
krypton-85 (Kr-85) produced in large LWR reprocessing plants 
from the dissolver off-gas. A possible method of removal is a long- 
term storage of the compressed noble gas above ground in cylin- 
ders. The aim of the present study is to develop such a storage con- 
cept and evaluate its feasibility under the aspects of safety and cost. 
After having been filled, the gas cylinders are placed separately 
into transport racks serving to protect the cylinders. Following 
this, the cylinders are transferred out of the filling station in a trans- 
port cask, conveyed to the storage building and stored there. The 
storage building protects the gas cylinders against external impacts. 
The storage cells constitute a second barrier against the release of 
Kr-85. The heat produced during decay of the Kr-85 in the gas cyl- 
inders is carried off by natural convection of the air circulating in 
the storage cells. To study possible corrosion attack on special 
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steels due to rubidium, experiments were conducted at 200°C 
during test periods up to 3500 h. In order to compare properties at 
elevated temperatures, corrosion experiments were conducted at 
500°C, which is far above the maximum licensed storage tempera- 
ture of 200°C. Experiments were conducted concerning the adsorp- 
tion of krypton on various adsorbents, thus reducing the pressure 
inside the gas cylinder during storage. A cost estimate is based on 
1980 prices. 


22010 (INFO—0078) Overview of the AECB’s strategy 
for regulating radioactive waste management activities. 
Hamel, P.E.; Smythe, W.D.; Duncan, R.M.; Coady, J.R. 
(Atomic Energy Control Board, Ottawa, Ontario (Canada)). 
Jul 1982. 18p. NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84701177. 

The goal of the Canadian Atomic Energy Control Board in 
regulating the management of radioactive wastes is to ensure the 
protection of people and the environment. A program of coopera- 
tion with other agencies, identification and adoption of baselines for 
describing radioactive wastes, development of explicit criteria and 
requirements, publication of related regulatory documents, estab- 
lishment of independent consultative processes with technical ex- 
perts and the public, and maintenance of awareness and compatibil- 
ity with international activities is underway. Activities related to 
high-level radioactive waste, uranium mine and mill tailings, low- 
and medium-level wastes, radioactive effluents from nuclear facili- 
ties, and decommissioning and decontamination are described. 


22011 (INIS-mf—8322) Thermomechanical effects of the 
salt rock on the solidified waste product during ultimate 
stoage of radioactive waste. Schoen, R. (Essen Univ. (Ge- 
samthochschule) (Germany, F.R.). Fachbereich Energie-, 
Verfahrens- und Elektrotechnik). 18 Dec 1981. 125p. (In 
German). NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE84780131. 

The thermal stresses in the salt to be expected in the elastic 
case are very much reduced by the viscous behavior of the salt 
rock. The occurrence of tensile stresses may be prevented by re- 
ducing the differential temperatures by means of a decrease of the 
mould heat rate and/or the mechanical behavior of the glass as 
well as design measures. As far as the mechanical aspect is con- 
cerned thicker coverings have no positive effect on the stress in the 
glass. In the course of time the three principal stresses in the salt 
rock are matching. At the terminal point of the reference calcula- 
tions these stresses amount to 12.5 MPa and 15 MPa in the horizon- 
tal and vertical direction respectively. 


22012 (INIS-mf—8697) International STRIPA project. 
Experimental research on the underground disposal of radio- 
active waste. Background and research results. March 1983, 
(Nuclear Energy Agency, 75 - Paris (France)). Mar 1983. 33 

_p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84780132. 

The International Stripa Project is a joint undertaking by a 
number of countries, carried out under the sponsorship of the 
OECD Nuclear Energy Agency. It concerns research into the fea- 
sibility and safety of disposal of highly radioactive wastes from nu- 
clear power generation, deep underground in crystalline rock. The 
Project is managed by the Division KBS of the Swedish Nuclear 
Fuel Supply Company (SKBF), under the direction of representa- 
tives from each participating country. This report summarizes the 
objectives and preliminary results of experimental work performed 
within the framework of the Stripa Project and that undertaken 
prior to the establishment of the Project at the Stripa Mine in 
Sweden. It also describes the part played by the Project in the de- 


velopment of national policies for the safe disposal of radioactive 
wastes. 


22013 (INIS-mf—8698) Disposal of radioactive waste. An 
overview of the principles involved. (Nuclear Energy 
Agency, 75 - Paris (France)). 1982. 22p. NTIS (US Sales 
Only), PC A2/MF AO1. Order Number DE84780133. 

This document reviews the radioactive waste management 
strategies and practises. It provides a review of the philosophy un- 


derlying the current technical approach to the disposal of radioac- 
tive waste. 
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22014 (INIS-mf—8699) Interim oceanographic descrip- 
tion of the North-East Atlantic site for the disposal of we. 
level radioactive waste. Gurbutt, P.A.; Dickson, R.R. (eds.). 
(Nuclear Energy Agency, 75 - Paris (France)). Jan 1983. 
132p. NTIS (US Sales Only), PC A07/MF AO1. 

Within the terms of the Surveillance Mechanism for Sea 
Dumping of Radioactive Wastes, NEA is requested to assess the 
suitability of dumping sites proposed by Participating countries and 
to keep under review those previously thought suitable. The aim of 
this volume is to provide a further interim description of the North- 
East Atlantic dumpsite itself. Quantities of known wastes dumpings 
are summarized. A review of the available data on sediment distri- 
bution in the area is presented. The flow field at the site is de- 
scribed so that an experiment to determine the influence on the 
deep flow of large scale topographic features at the dumpsite. The 
tide gauge results are briefly presented. The state of knowledge of 
the hydrographic and chemical conditions prior to 1977 is re- 
viewed; recent results are added. The results of the radioactivity 
determination in the surface layer (3cm thick) of box cored sedi- 
ments and the vertical radioactivity profiles are presented in tables. 
Some results on adsorption and geochemical partitioning of long- 
lived radionuclides on dumpsite sediments are briefly reviewed. Bi- 
ological studies have been undertaken: concentration of radionu- 
clides in biological materials, radiation effects on the dumpsite 
fauna. A dose-limit (critical group) calculation model is presented. 
Collective dose commitment and mass transfer are briefly discussed. 
The concentration of radionuclides in sediments and some orga- 
nisms of the Bay of Biscay has been evaluated. Some isopycnal data 
for the eastern Atlantic, windstress and stratification are briefly 
mentioned. 


22015 (LBL—17402) Seismic velocities and attenuation 
in an underground granitic waste repository subjected to heat- 
ing. Paulsson, B.N.P.; King, M.S. (Lawrence Begkeley Lab., 
CA (USA)). Mar 1984. Contract AC03-76SF00098. 9p. 
(CONF-840943—2). NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84009692. 

From ISRM symposium on design and performance of un- 
Ss excavations; Cambridge, UK (3 Sep 1984). 

The behavior of a granitic rock mass subjected to thermal 
load has been studied by an acoustic cross-hole technique between 
four boreholes, over a period of some two years. Velocities be- 
tween boreholes were obtained from the times-of-flight of pulses of 
acoustic waves between transducers clamped to the borehole wall. 
The attenuation was obtained by a spectral ratios technique. When 
the heater was turned on, the velocities increased rapidly to an as- 
ymptotic value. When the heater was turned off, the velocities de- 
creased rapidly to their original values or below. Velocities along a 
particular profile were found to increase linearly with the mean 
temperature in the profile tested. The attenuation showed little cor- 
relation with changes in temperature or the associated thermal 
stresses, but there was a good correlation of attenuation with water 
content and the related changes in pore pressure. 18 references, 7 
figures. 


22016 (NUREG/CR—3490) Role of geochemical factors 
in the assessment and regulation of geologic disposal of high- 
level radioactive waste. O’Kelley, G.D.; Meyer, R.E. (Oak 
Ridge National Lab., TN (USA)). Mar 1984. Contract 
AC05-840OR21400. 39p. (ORNL—5988). NTIS, PC A03/ 
MF AOl1 - GPO*; GPO Dep. Order Number DE84009228. 

It is generally agreed that in a deep repository for high-level 
radioactive waste, the agent most likely to mobilize radionuclides 
and disperse them into the accessible environment is groundwater. 
Analyses of the performance of a high-level waste repository will 
require a detailed study of the chemical factors involved in the 
interaction of water-mobilized nuclides with the host rock. These 
chemical factors include sorption phenomena, redox processes, the 
roles of hydrolysis and complexation in the determination of specia- 
tion, solubility, and the formation of polymeric and colloidal forms 
of the nuclides. A discussion and review of these factors is given 
along with their pertinence to the migration of the nuclides and the 
development of computer codes for the prediction of this migra- 
tion. Of particular interest are the formation of negatively charged 
species of the nuclides, which tend to. exhibit very low adsorption, 
and the formation of insoluble products through redox processes. 
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Knowledge of the different chemical factors must be used to postu- 
late geochemical scenarios for the release of nuclides. Much of the 
chemistry of the nuclides is very sensitive to pH and redox condi- 
tions and, in general, increase of acidity and oxidizing power of the 
groundwater could have serious consequences with respect to mo- 
bilization of the nuclides. 33 references. 


22017 (NUREG/CR—3612) Prediction of far-field sub- 
surface radionuclide dispersion coefficients from hydraulic 
conductivity measurements: a multidimensional stochastic 
theory with application to fractured rocks. Winter, C.L.; 
Neuman, S.P.; Newman, C.M. (Arizona Univ., Tucson 
(USA). Dept. of Hydrology and Water Resources). Mar 
1984. 63p. NTIS, PC A04/MF AOl - GPO* $4.50. Order 
Number DE84900967. 

Portions are illegible in microfiche products. 

A multidimensional stochastic theory is presented for far- 
field dispersion due to the spatial variability of hydraulic conductiv- 
ities. We use a second-order perturbation approach to relate the far- 
field velocity vector, V, and dispersion tensor, D, to the mean and 
covariance of the local seepage velocity vector, v, and the local 
dispersion tensor, d. We find that, in general, V is not necessarily 
equal to the ensemble mean of v, p, and that D is a second-rank 
symmetric tensor. In the particular case where gradient operator 
multiplied by V = 0 (e.g., incompressible fluid in a rigid porous 
medium of uniform effective porosity), V becomes equal to p, and 
our expressions for D simplify to those presented by Gelhar and 
Axness [1983]. We further extend a conclusion of these authors, 
that as the Peclet number, nu, increases, D becomes asymptotically 
linear in /p/, by showing that it holds for arbitrary velocity covar- 
iance functions. Finally, we derive expressions for D as a function 
of nu for situations where the logarithm of hydraulic conductivity 
fits a spherical covariance or semivariogram function, as is often 
the case. These expressions are applied to log hydraulic conductivi- 
ty data from packer tests conducted in seven boreholes penetrating 
fractured granites near Oracle, southern Arizona. 39 references, 8 
figures. 


22018 (NUREG/CR—3730) Evaluation of radionuclide 
geochemical information developed by DOE high-level nuclear 
waste repository site projects. Annual progress report, Octo- 
ber 1982-September 1983. Kelmers, A.D.; Clark, R.J.; Cut- 
shall, N.H.; Jacobs, G.K.; Johnson, J.S.; Kessler, J.H.; 
Meyer, R.E. (Oak Ridge National Lab., TN (USA)). Mar 
1984. Contract W-7405-ENG-26. 56p. (ORNL/TM—9109). 
NTIS, PC A04/MF AOl1 - GPO*; GPO Dep. Order 
Number DE84008226. 

This report summarizes the results of the activities of the 
first year in a Nuclear Regulatory Commission (NRC) supported, 
experimentally oriented project to evaluate geochemical informa- 
tion (primarily radionuclide sorption and apparent concentration 
limit values). The geochemical information is being developed by 
the Department of Energy (DOE) in their high-level waste reposi- 
tory site projects for use in site performance assessment calcula- 
tions. All work this year was focused on the candidate site in basalt 
being characterized by the Basalt Waste Isolation Project (BWIP). 
Activities involved measuring values for technetium and neptunium 
under geochemical parameters expected to be relevant to the site. 
Oxic (air saturated), reducing (hydrazine added), and anoxic (air ex- 
cluded) redox conditions were employed in batch ccntact tests. 
Geochemical modeling calculations using available thermodynamic 
data and codes also were carried out to evaluate site groundwaters. 
The results are compared to values published by BWIP as conserv- 
ative best estimate numbers in their Site Characterization Report 
and to other values and information in other available BWIP re- 
ports. 45 references, 9 figures, 13 tables. 


22019 (OH—80-280-K) Aqueous radioactive waste bitu- 
minization. Williamson, A.S. (Ontario Hydro Research Lab., 
Toronto (Canada)). Aug 1980. 41p. NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE84701157. 

The bituminzation of decontamination and ion exchange 
resin stripping wastes with four grades of asphalt was investigated 
to determine the effects of asphalt type on the properties of the 
final products. All waste forms deformed readily under light loads 
indicating they would flow if not restrained. It was observed in all 
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cases that product leaching rates increased as the hardness of the 
asphalt used to treat the waste increased. If bituminization is adopt- 
ed for any Ontario Hydro aqueous radioactive wastes they should 
be treated with soft asphalt to obtain optimum leaching resistance 
and mechanical stability during interim storage should be provided 
by a corrosion resistant container. 


22020 (OH—81-407-K) Determination of carbon-14 in 
aqueous wastes. Curtis, K.E. (Ontario Hydro Research Lab., 
Toronto (Canada)). Nov 1981. 29p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE84701098. 

A method has been developed for the determination of 
carbon-14 in aqueous wastes from nuclear generating stations. 
Carbon-14 as carbon dioxide is separated by distillation from the 
large excess of tritium usually present in these samples and is then 
collected in an absorbing-scintillation counting solution for direct 
measurement of its carbon-14 content. The procedure can also pro- 
vide information on the inorganic and organic fractions of the 
carbon-14 present. 


22021 (OH—81-468-K) Presolidification treatment of de- 
contamination wastes. Habayeb, M.A. (Ontario Hydro Re- 
search Lab., Toronto (Canada)). Feb 1982. 59p. NTIS (US 
Sales Only), A04/MF AOl. Order Number 
DE84701158. 

Unsatisfactory leaching performance of several solidified de- 
contamination solutions indicated a need for presolidification treat- 
ments to reduce the water sensitivity of the active chemicals. 
Chemical treatments examined in this work include pH adjustment, 
precipitation and oxidation-reduction reactions. The reactions in- 
volved in these treatments are discussed. The most suitable presoli- 
dification treatment for each decontamination solution has been 
identified. Further research is needed to test the effectivenss of 
these treatments. 


22022 (OH—81-497-K) Reverse osmosis application stud- 
ies. Golomb, A. (Ontario Hydro Research Lab., Toronto 
(Canada)). Feb 1982. 44p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE84701159. 

To assess the feasibility of applying reverse osmosis (RO) 
and ultrafiltration (UF) for effective treatment of process and waste 
streams from operations at Ontario Hydro’s thermal and nuclear 
stations, an extensive literature survey has been carried out. It is 
concluded that RO is not at present economical for pretreatment of 
Great Lakes water prior to ion exchange demineralization for 
boiler makeup. Using both conventional and novel commercial 
membrane modules, RO pilot studies are recommended for treat- 
ment of boiler cleaning wastes, fly ash leachates, and flue gas desul- 
phurization scrubber discharges for removal of heavy metals. 
Volume reduction and decontamination of nuclear station low-level 
active liquid waste streams by RO/UF also appear promising. Re- 
search programmes are proposed. 


22023 (PNCT—831-80-01, pp 106-115) Acid digestion of 
chlorine-containing wastes, (2). Engineering tests of the pilot 
plant. Miyata, Kazutoshi; Miyazaki, Hitoshi; Mizuno, Ryu- 
kiti; Ohtsuka, Katsuyuki (Power Reactor and Nuclear Fuel 
Development Corp., Tokai, Ibaraki (Japan). Tokai Works). 
Sep 1980. NTIS (US Sales Only), PC A09/MF AO1. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979 - Mar 
1980. 

In the Plutonium Fuel Fabrication Facility, about 40% of 
the alpha-contaminated solid wastes contains organic chlorides, 
mainly PVC sheets and chloroprene rubber gloves. Acid digestion 
has been developed to reduce the volume of alpha-contaminated 
wastes, while converting the wastes into stable nonreactive residue. 
Based on the results of the basic studies on the acid digestion for 
nonradioactive chlorine-containing wastes, a non-radioactive pilot 
plant equipped with a 200-liter digester was designed and construct- 
ed to confirm the performance in scaled-up process and the engi- 
neering problems. The following matters are described: the pilot 
plant of nonradioactive acid digestion and the experiments per- 
formed with it to confirm the reproducibility of the results of basic 
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studies and to verify the safety of the processes. Many useful results 
were able to be obtained for the nitric acid oxidation processes. 


22024 (PNCT—831-80-01, pp 123-129) Removal of 
iodine species with concentrated nitric acid, (7). Iodine treat- 
ment by nitric acid decomposition. Kaneko, Hisao; Komaki, 
Jun; Muramoto, Hideaki; Takeda, Hiroshi; Hoshino, Tadaya 
(Power Reactor and Nuclear Fuel Development Corp., 
Tokai, Ibaraki (Japan). Tokai Works). Sep 1980. NTIS (US 
Sales Only), PC A09/MF AO1. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979 - Mar 
1980. 

For the Iodox process, which is attractive for the iodine re- 
moval from off-gas stream in nuclear fuel reprocessing, a new 
iodine treatment process has been examined by laboratory-scale ex- 
periment. The process includes the step of stripping iodine from so- 
lution by the nitrogen oxide produced from nitric acid with formal- 
dehyde, formic acid or sucrose. (1) As nitric acid is decomposed 
from azeotropic composition to 12N, about 90% of Ik is evolved 
from the solution of IO3~. (2) The addition of formaldehyde or 
formic acid as a decomposing agent lowers the iodine residue in so- 
lution to less than 1% with the progressing decomposition of nitric 
acid to about 2N. (3) With sucrose as a decomposing agent, it takes 
a few hours to complete the reaction, which results in iodine reflux 
from a condenser. 


22025 (PNCT—831-80-01, pp 130-139) Development of 
vitrification of HLLW by Joule-heated ceramic melter. Proc- 
ess testing and components examination of the equipment. 
Torata, Shin-ichiro; Kawanishi, Nobuo; Nagaki, Hiroshi; 
Tsunoda, Naomi (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1980. NTIS (US Sales Only), PC A09/MF AO1. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979 - Mar 
1980. 

In order to establish the vitrification process for high-level 
liquid wastes, the development of Joule-heated ceramic melters has 
been performed for three years. This ceramic melter can convert 
continuously the mixture of nuclear wastes and glass into stable 
glass products. In order to perform the process testing with simu- 
lated calcined wastes and simulated denitrated liquid wastes, an en- 
gineering-scale melter was made, and five running tests were car- 
ried out for about 300 days. The service life of the refractories and 
electrodes was evaluated from the results of these tests. The im- 
provement of the glass flowing-out system was made in this period. 
The ceramic melter consists of the melting cavity, the riser and the 
forehearth for glass refining. Electrofused and cast refractories of 
ZrO2-SiO2-AlzO3 were used for the walls and bottoms in contact 
with glass. Two pairs of metallic molybdenum electrodes are in the 
melting cavity, a pair of molybdenum electrodes are in the riser, 
and a pair of SnO: electrodes are in the forehearth. The total hold- 
ing capacity is about 200 litre. The start-up, steady operation, feed- 
ing in slurry state, flowing-out of glass and stopping are explained. 
The melter can be operated safely for more than two years. 


22026 (PNCT—831-80-01, pp 140-150) Leaching test on 
chemical durability of glasses containing simulated high-level 
wastes. Kawanishi, Nobuo; Igarashi, Hiroshi; Nagaki, Hiro- 
shi; Tsunoda, Naomi (Power Reactor and Nuclear Fuel De- 
velopment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1980. NTIS (US Sales Only), PC A09/MF AO1. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979 - Mar 
1980. 

To evaluate the chemical durability of waste-containing 
glasses, GB-1, GB-4 and G-2, leach tests were made by two meth- 
ods, i.e. the Soxhlet test and the two-stagnant phase leach test, and 
a long-term leach test using the Soxhlet apparatus. Glass surfaces 
were also examined by optical microscopy, EMPA and AES. 
Leaching rate decreased gradually with increasing sample weight in 
the two-stagnant phase test. The influence of pH on leaching rate 
was very small in alkaline region (7 < pH < 10) in case of the 
three glasses. GB-1 and GB-4 containing more SiOz than G-2 are 
expected to be more durable in the acid region. In the long-term 
leach test with the Soxhlet apparatus, the results showed the linear 


05 NUCLEAR FUELS 
0520 Waste Management 


dependence of weight loss on time, with the curves being com- 
posed of a number of successive parabolas. 


22027 (PNL-SA—11638) Stabilization of contaminated 
soils by in situ vitrification. Timmerman, C.L. (Pacific 
Northwest Lab., Richland, WA (USA)). 1984. Contract 
AC06-65RL01830. 13p. (CONF-8403105—1). NTIS, PC 
A02/MF AOl; 1; G Dep. Order Number DE84008648. 

From 13. annual environmental systems symposium; Bethes- 
da, MD, USA (20 Mar 1984). 

Portions are illegible in microfiche products. 

In Situ Vitrification is an emerging technology developed by 
Pacific Northwest Laboratory for potential in-place immobilization 
of radioactive wastes. The contaminated soil is stabilized and con- 
verted to an inert glass form. This conversion is accomplished by 
inserting electrodes in the soil and establishing an electric current 
between the electrodes. The electrical energy causes a joule heating 
effect that melts the soil during processing. Any contaminants re- 
leased from the melt are collected and routed to an off-gas treat- 
ment system. A stable and durable glass block is produced which 
chemically and physically encapsulates any residual waste compo- 
nents. In situ vitrification has been developed for the potential ap- 
plication to radioactive wastes, specifically, contaminated soil sites; 
however, it could possibly be applied to hazardous chemical and 
buried munitions waste sites. The technology has been developed 
and demonstrated to date through a series of 21 engineering-scale 
tests [producing 50 to 1000 kg (100 to 2000 Ib) blocks] and seven 
pilot-scale tests [producing 9000 kg (20,000 Ib) blocks], the most 
recent of which illustrated treatment of actual radioactively con- 
taminated soil. Testing with some organic materials has shown rela- 
tively complete thermal destruction and incineration. Further ex- 
periments have documented the insensitivity of in situ vitrification 
to soil characteristics such as fusion temperature, specific heat, ther- 
mal conductivity, electrical resistivity, and moisture content. Soil 
inclusions such as metals, cements, ceramics, and combustibles nor- 
mally present only minor process limitations. Costs for hazardous 
waste applications are estimated to be less than $175/m® ($5.00/ft*) 
of material vitrified. For many applications, in situ vitrification can 
provide a cost-effective alternative to other disposal options. 13 ref- 
erences, 4 figures, 1 table. 


22028 (RHO-HS-SR—83-3-4Q-LIQP) Radioactive liquid 
wastes to ground in the 200 Areas during 1983. 


Aldrich, R.C. (Rockwell International Corp., Richland, WA 


(USA). Rockwell Hanford Operations). 9 Mar 1984. Con- 
tract AC06-80RL01030. 237p. NTIS MF A01; 2; GPO Dep. 
Order Number DE84007698. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. 

This document summarizes radioactive liquids discharged to 
the ground in the 200 Areas of the Hanford Sites. There are 
twenty-six liquid effluent discharge streams in the 200 Areas, 
twenty-two of which are normally contaminated or potentially con- 
taminated with radioactive material. Of these twenty-two streams, 
two discharged radioactive material above Table I concentration 
guides, and four others discharged material above Table II concen- 
tration guides. The four noncontaminated streams are included to 
maintain an accurate record of total volume of liquid discharged to 
each specific waste site. 1 reference, 28 tables. 


22029 (RHO-PB-SR—10B-WM-FEB.84) Defense waste 
and byproducts management, monthly report. (Rockwell 
International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations). Feb 1984. Contract AC06-80RL01030. 
109p. NTIS, PC A06; 3; GPO Dep. Order Number 
DE84009733. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The first pass of evaporator Run # 84-3 was completed in 
February with a total throughput of 6.02 million gallons and a total 
waste volume reduction of 2.46 million gallons. The total through- 
put for the FY 1984 242-A Evaporator Campaign is 7.03 million 
gallons with 2.98 million gallons waste volume reduction. Approxi- 
mately 45,000 gallons of interstitial liquid were jet pumped from the 
BY Tank Farm saltwells in February. A total of 403,000 gallons of 
liquid has been pumped fiscal year-to-date versus a plan of 330,000 
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gallons. Construction on Project B-340, AP Tank Farm is continu- 
ing. A total of six secondary tank bottoms have been set, and three 
castable refractory foundations have been poured in preparation for 
setting the primary tank bottoms. Tank 101-TX was declared Inter- 
im Stabilized. All eighteen tanks in the TX Tank Farm have now 
been stabilized. A total of 67 of the 149 single-shell waste tanks 
have been stabilized since the Program began. A total of fifty-nine 
equivalent acres of the S-Pond area has been surface stabilized 
fiscal year-to-date, which include fifty-three acres of the S-10 and 
S-17 area, and six acres of the S-16 Pond area. Revegetation of the 
S-10 and S-17 Pond area was initiated February 22. The processing 
of the third batch of strontium through sulfate precipitation was 
completed. Documentation for the contact-handled Transuranic 
Certification Program was submitted to DOE-RL for transmittal to 
the Waste Acceptance Criteria Certification Committee (WACCC). 


22030 (SAND—82-0838) Attributes and associated favor- 
ability graphs for the NNWSI area-to-location screening ac- 
tivity. Sinnock, S.; Fernandez, J.A.; Twenhofel, W.S. (eds.). 
(Sandia National Labs., Albuquerque, NM (USA)). Feb 
1984. Contract AC04-76DP00789. 169p. NTIS, PC A08/ 
MF AO1; 1; GPO Dep. Order Number DE84008872. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Thirty-one attributes of the southwest Nevada Test Site and 
environs and its contained rock types were identified to guide a 
screening of the Nevada Research and Development Area for rela- 
tively favorable locations for the disposal of nuclear waste in a 
mined geologic repository. The attributes address the geologic, hy- 
drologic, tectonic, seismic, surface, environmental, and institutional 
conditions of the screening area and the geochemical, and hydraulic 
conditions of contained rock types as they pertain to exploration 
for a repository location. The data for the attributes were compiled 
by scientists and engineers from federal agencies, national laborato- 
ries, state universities, and private corporations. The relative merits 
of alternative locations were compared by assessing how well the 
physical, environmental, and institutional conditions, represented by 
the attributes, satisfied a suite of objectives for repository develop- 
ment. The relative favorabilities of the attributes at alternative loca- 
tions were weighted in relation to the importance of pertinent ob- 
jectives and summed to produce maps showing where the more and 
less favorable locations occur. Descriptions of the attributes were 
organized to make explicit the assumptions and limitations of the 
data for each attribute and to explain the rationale for assigning rel- 
ative favorabilities to attribute conditions. 13 references, 53 figures, 
13 tables. 


22031 (SAND—83-1787C) Preliminary worst-case acci- 
dent analysis to support the conceptual design of a potential 
repository in tuff. Jackson, J.L.; Gram, H.F.; Hong, K.J.; 
Ng, H.S.; Pendergrass, A.M. (Sandia National Labs., Albu- 

querque, NM (USA); Los Alamos National Lab., NM 
(USA)). 1984. Contract AC04-76DP00789. 8p. (CONF- 
840307—25). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84008974. 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

The Nevada Nuclear Waste Storage Investigations 
(NNWSI) Project is conducting investigations to determine the 
suitability of a site at Yucca Mountain for development as a high 
level waste repository. In support of the conceptual design, a pre- 
liminary analysis has been performed to identify events that could 
cause radiological releases from the surface facilities during the op- 
erations period. Accidental releases were modeled as short-duration 
release plumes, dispersed under averaged climatic conditions, using 
the AIRDOS-EPA code. The consequences of these accidents, in 
50-yr integrated dose commitments to operations personnel, to the 
maximally exposed member of the public, and to the general popu- 
lation in the surrounding area were calculated. The risk to the gen- 
eral public from each event was also assessed. All postulated acci- 
dents result in doses to members of the public that are lower than 
the 0.5 rem/accident limit set by the NRC in 10 CFR 60. For those 
accidents that do not involve both fire and breach of waste canis- 
ters, doses to operations personnel are within the NRC limit for 
routine operations of 5 rem/yr set in 10 CFR 20. Accidents that 
involve fire and breach of waste canisters may cause doses to some 
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operations personnel that are in excess of this limit. 18 references, 1 
figure, 3 tables. 


22032 (SAND—83-1835) Subseabed Disposal Program. 
Annual report: systems, October 1981-September 1982. Klett, 
R.D. (ed.). (Sandia National Labs., Albuquerque, NM 
(USA)). Feb 1984. Contract AC04-76DP00789. 274p. NTIS, 
PC Al2/MF A0Ol; 1; GPO Dep. Order Number 
DE84008893. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

report describes the systems activities for the ninth year 

of the Subseabed Disposal Program. The program is investigating 
the feasibility of geologic disposal of high-level radioactive waste in 
remote deep ocean sediments. Systems activities included develop- 
ment of a reference transportation and emplacement system, model 
development, sensitivity studies, and preliminary safety studies. 10 
references. 


22033 (SAND—83-1883C) Comparative study of radioac- 
tive waste emplacement configurations. Scully, L.W.; Gram, 
H.F.; Wheeler, M.L.; Brasier, R.I. (Sandia National Labs., 
Albuquerque, NM (USA); Los Alamos Technical Associ- 
ates, Inc.. NM (USA)). 1984. Contract AC04-76DP00789. 
8p. (CONF-840307—24). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84008969. 

From Waste management ‘84; Tucson, AZ, USA (11 Mar 
1984). 

; Three waste emplacement configurations have been evaluat- 
ed in the development of a repository design for the Nevada Nucle- 
ar Waste Storage Investigations Project. The evaluation considers a 
unit cell containing 1000 canisters of spent fuel, configured in vari- 
ous ways to assist in identifying a waste emplacement method that 
is dependable, cost-effective, and safe. Five categories of factors af- 
fected by the emplacement configuration are evaluated against 
seven criteria. Each configuration results in significantly different 
drift layouts and dimensions which, in turn, affect the volume of 
mining and drilling, the dissipation of heat, ventilation require- 
ments, cost, worker hazards, environmental impact, and resource 
commitments. The evaluation showed that further development of 
the self-shielded package concept is not warranted. Horizontal em- 
placement arrays offer significant advantages over vertical emplace- 
ment arrays, and the development of prototype equipment for hori- 
zontal emplacement is clearly justified. Vertical emplacement has 
been examined in a number of earlier studies, and it is recommend- 
ed that further work in this area be delayed until the technology 
for horizontal emplacement can be developed to a state comparable 
with the existing technology for vertical emplacement. 7 references, 
4 figures, 3 tables. 


22034 (SKBF-KBS-TR—83-16) Stability of deep-sited 
smectite minerals in crystalline rock--chemical aspects. 
Pusch, R. (Svensk Kaernbraenslefoersoerjning AB, Stock- 
holm). Mar 1983. 98p. NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE84701348. 

A recent survey of possible conditions and mechanisms of 
smectite alteration, with special respect to the Swedish concept of 
radioactive waste disposal, has shown that the charge change by re- 
placement of tetrahedral Si by Al is the key mechanism of the only 
practically important alteration, namely that of smectite/illite con- 
version. If K is available in sufficient quantities it will be fixed and 
permanent conversion to the unwanted illite-type minerals is a fact; 
if not, the smectite will be beidellite like with practically un- 
changed physico/mechanical properties. Heating to more than 
about 100degreeC is thought to be the cause of the charge change. 
One other process may be critical and that is cementation of vari- 
ous substances. A possible cementation mechanism, i.e. that of 
quartz precipitation, is very probably associated with the smectite/ 
illite conversion. Practical examples of smectite alteration and sur- 
vival under reasonably well documented geological conditions with 
respect to temperature and pressure are available, one being that of 
the Kinnekulle bentonites, another one, although less well known, 
being the smectitic clay beds in the Hoeganaes depression. Rather 
comprehensive core sampling was made at both sites and elemental 
and mineral analyses were conducted as well as microstructural 
studies. They support the hypothesis that practically important 
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charge change through Si/Al replacement requires a temperature 
of more than 100degreeC, and that such replacement does not yield 
permanent lattice collapse unless K is available in sufficient quanti- 
ties. The Hoeganaes case also serves as an example of drastic loss in 
plasticity and swelling potential by cementation of other precipi- 
tates than quartz, namely iron compounds. 


22035 (SKBF-KBS-TR—83-20) Encapsulation and han- 
dling of spent nuclear fuel for final disposal. 1. Welded 
copper canisters, 2, Pressed copper canisters (HIPOW). 3. 
BWR Channels in concrete. Loennerberg, B.; Larker, H.; 
Ageskog, L. (Svensk re aac AB, 
Stockholm). May 1983. 175p. NTIS (US Sales Only), PC 
A08/MF A0O1. Order Number DE84701349. 

The handling and embedding of those metal parts which 
arrive to the encapsulation station with the fuel is described. For 
the encapsulation of fuel two alternatives are presented, both with 
copper canisters but with filling of lead and copper powder respec- 
tively. The sealing method in the first case is electron beam weld- 
ing, in the second case hot isostatic pressing. This has given the 
headline of the two chapters describing the methods: Welded 
copper canister and Pressed copper canister. Chapter 1, Welded 
copper canister, presents the handling of the fuel when it arrives to 
the encapsulation station, where it is first placed in a buffer pool. 
From this pool the fuel is transferred to the encapsulation process 
and thereby separated from fuel boxes and boron glass rod bundles, 
which are transported together with the fuel. The encapsulation 
process comprises charging into a copper canister, filling with 
molten lead, electron beam welding of the lid and final inspection. 
The transport to and handling in the final repository are described 
up to the deposition anc. sealing in the deposition hole. Handling of 
fuel residues is treated in one of the sections. In chapter 2, Pressed 
copper canister, only those parts of the handling, which differ from 
chapter 1 are described. The hot isostatic pressing process is given 
in the first sections. The handling includes drying, charging into the 
canister, filling with copper powder, seal lid application and hot 
isostatic pressing before the final inspection and deposition. In the 
third chapter, BWR boxes in concrete moulds, the handling of the 
metal parts, separated from the fuel, are dealt with. After being 
lifted from the buffer pool they are inserted in a concrete mould, 
the mould is filled with concrete, covered with a lid and after hard- 
ening transferred to its own repository. The deposition in this re- 
pository is described. 


22036 (SKBF-KBS-TR—83-22) Calculated temperature 
field in and around a repository for spent nuclear fuel. Tar- 
andi, T. (Svensk Kaernbraenslefoersoerjning AB, Stock- 
holm). Apr 1983. 32p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84700857. 


Temperature distribution in and around the final storage has 
been calculated for BWR-fuel. The results are also applicable to 
PWR-fuel if the amount of fuel is adjusted so that the power per 
canister is the same. The calculations are made with the conserva- 
tive assumption of the coefficient of thermal conductivity of 0.75 
W/(m °C) in the bentonite and 3.0 W/(m °C) in the rock. The 
amount of BWR fuel is about 1.4 ton per canister. The canisters are 
deposited 40 years after withdrawal from the reactor. A number of 
different layouts in single and two-level storages have been studied. 
Finally, a two-level storage has been chosen as a basis for further 
project work. The maximum temperature increase of 59.2°C at the 
surface of the canister is reached about 30 years after the time of 
deposition. However, in this two-level storage there will be also a 
second temperature peak of 58.7°C about 600 years after the depo- 
sition. The highest temperature increase in the rock, 56.8°C, occurs 
about 600 years after the deposition. At the same time as the tem- 
perature continues to sink, there is a levelling out of the local tem- 
perature differences in the storage. These differences are negligible 
after about 1000 years. After 100,000 years the temperatue in the 
storage is only a few degrees centigrade above the initial rock tem- 
perature. The heat from the storage reaches the ground surface 
about 200 years after the deposition. The maximum heat flow, 0.28 
W/m?, occurs about 2000 years after deposition and is considered 
insignificant compared for example with solar energy flow of about 
100 W/m? 
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22037 (SKBF-KBS-TR—83-30) Encapsulation of spent 
nuclear fuel-safety analysis. Soederman, E. (Svensk Kaern- 
braenslefoersoerjning AB, Stockholm). Apr 1983. 39p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84701277. 

Two methods of encapsulation are studied, both including a 
copper canister. In one process the copper canister with the spent 
fuel is filled with copper powder and pressed to solid copper metal 
at high pressure. In the other process lead is cast around the fuel 
before the canister is sealed by electron beam welding. The activity 
decay of the fuel has been going on for 40 years before it arrives to 
the encapsulation station. This is the basic reason for expecting less 
activity release and less contamination of the plant than would be 
the case with fuel recently taken out from the reactors. In analysing 
the plant safety, experience from the nuclear power plants, from 
the planning of the Swedish central storage facility for spent fuel 
(CLAB) and from La Hague has been used. The analysis is also 
based on experience of todays technology, although it should be 
possible to improve the encapsulation process further before time 
has come to actually build the plant. The environment activity re- 
lease will be very low, both at normal operation and following ac- 
cidents in the plant. Using very conservative release rates also the 
most severe anticipated accident in the plant will induce a dose to 
critical group of only 3 Sv. The staff dose can also be kept low. 
Due to remote handling, fuel damage will not primarily give staff 
dose. Of the totally anticipated staff dose of 150 man mSv/year the 
greatest portion will come from external radiation during repair 
work in areas where fuel containing canisters by failure can not be 
taken away. The hot isostatic pressed (HIP) canister process con- 
tains more operations than does the lead casting and welding proce- 
dure. It is therefore expected to give the highest activity release 
and staff dose unless extra measures are taken to keep them low. 
Using remote operation and adequate equipment the encapsulation 
station with any of the two processes can be built and run with 
good radiological safety. 


22038 (SKBF-KBS-TR—83-36) Iron content and reducing 
capacity of granites and bentonite. Torstenfelt, B.; Allard, B.; 
Johansson, W.; Ittner, T. (Svensk Kaernbraenslefoersoerjn- 
ing AB, Stockholm). Apr 1983. 13p. NTIS (US Sales Only), 
PC A02/MF AOl1. Order Number DE84700858. 

The iron contents in various granites and in bentonite have 
been determined. For granites, the content is usually in the range 1- 
9% (weight) and 2.5-3% for bentonite. Most of the iron is divalent 
in the granites (70-90%); in bentonite the divalent fraction is 25- 
50%. A large part of the divalent iron in the granites appears to be 
accessible for the reduction of dissolved oxygen in an aqueous 
system. 


22039 (SKBF-KBS-TR—83-46) Use of clays as buffers in 
radioactive repositories. Pusch, R. (Svensk Kaernbraensle- 
foersoerjning AB, Stockholm). May 1983. 85p. NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE84701351. 

For use as canister overpack, highly compacted bentonite is 
superior to illite and any reasonably montmorillonite-rich bentonite 
will do which is not too rich in sulphur. The organic content 
should be low and heat treatment may be required to bring this 
content down to an acceptable level. Heating to slightly more than 
400degreeC does not affect the physical properties of neither mont- 
morillonite, nor illite to a significant extent. Bentonite is also very 
suitable for use as sealing plugs in the form of highly compacted 
blocks. For use as backfill in tunnels and shafts, illitic clay is a can- 
didate material which can be compacted on site to the rather high 
density that is required. Where a swelling capacity is needed, such 
as in the top part of tunnels, bentonite-based backfills are suitable 
and if Na saturated clay is used the bentoite fraction can be kept 
low. Thus, a 10 percent content of Na bentonite by weight should 
generally be sufficient for a well compacted mixture with respect to 
the required hydraulic conductivity, while a 20-30 percent content 
may be needed to arrive at a sufficient swelling power. The choice 
of a suitable clay material requires that the substance be properly 
characterized and tested. It is concluded that rather rigorous analy- 
ses are necessary as concerns overpacks, including mineralogical 
and granulometrical tests and the determination of the swelling 
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characteristics as well as of certain chemical features. For backfills 
and for the current checking of all sorts of clay for use as buffer 
materials, the natural water content, the liquid limit and the swell- 
ing ability have to be determined, since they are the fingerprints of 
this type of soil. 


22040 (SKBF-KBS-TR—83-47) Stress/strain/time prop- 
erties of highly compacted bentonite. Pusch, R. (Svensk 
Kaernbraenslefoersoerjning AB, Stockholm). May 1983. 
6lp. NTIS (US Sales Only), PC A04/MF AOI. Order 
Number DE84701352. 

In this paper, a recently developed creep theory based on 
statistical mechanics has been used to analyze a number of experi- 
mental creep curves, the conclusion being that the creep behavior 
of dense MX-80 bentonite is in agreement with the physical model, 
and that the average bond strength is within the hydrogen bond 
region. The latter conclusion thus indicates that interparticle dis- 
placements leading to macroscopic creep takes place in interparticle 
and intraparticle water lattices. These findings were taken as a justi- 
fication to apply the creep theory to a predicticn of the settlement 
over a one million year period. It gave an estimated settlement of 1 
cm at maximum, which is of no practical significance. The thixotro- 
pic and viscous properties of highly compacted bentonite present 
certain difficulties in the determination and evaluation of the stress/ 
strain/time parameters that are required for ordinary elastic and 
elasto-plastic analyses. Still, these parameters could be sufficiently 
well identified to allow for a preliminary estimation of the stresses 
induced in the metal canisters by slight rock displacements. The 
analysis, suggests that a 1 cm rapid shear perpendicular to the axes 
of the canisters can take place without harming them. 


22041 (SSI-A—83-05) Report of comment to the Nuclear 
Power Inspectorate concerning the final waste repository at 
Forsmark (SFR). (Statens Straalskyddsinstitut, Stockholm 
(Sweden)). Apr 1983. 94p. (In Swedish). NTIS (US Sales 
Only), PC A05/MF A01. Order Number DE84701354. 

The institute gives its support to the construction of the final 
depository of low- and medium-level radioactive waste at Fors- 
mark. The main outline has been presented by the Swedish Nuclear 
Fuel Supply Company in their application. Prior to putting into op- 
eration necessary instructions have to be issued and prior to closing 
the depository its impact on the environment is to be examined. 


22042 (UTNL-R—0110, pp 16-23) Separation of *Kr 
and of *H. Naruse, Yuji (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). 1981. 
(In Japanese). NTIS (US Sales Only), PC A08/MF AO1. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

(1) Separation of krypton in fuel reprocessing off-gas: As for 
the radioactive gases from nuclear power facilities, it is necessary 
to minimize their release to the environment, particularly, in the 
case of long-lived *Kr and tritium. To remove Kr, there are vari- 
ous methods such as porous diaphragm and liquefaction-evapora- 
tion. The gaseous diffusion through a porous diaphragm, which has 
already been established in uranium enrichment, is useful for the 
separation of gases in the off-gas treatment system of a fuel reproc- 
essing plant. (2) Safe handling and separation technology of tritium 
in nuclear fusion research: In nuclear fusion research, the main 
process is D-T fusion reaction, presently. Therefore, in the so- 
called “tritium fuel cycle”, the establishment of the technology and 
its associated basic research are necessary. Handling of tritium pre- 
sents many difficulties due to its high specific activity, high pene- 
tration through materials, etc. 


22043 (UTNL-R—0110, pp 60-66) Present status and 
problems of the liquefaction/evaporation separation of Kr and 
its high-pressure cylinder sealing in fuel reprocessing plant of 
PNC. Takeuchi, Hitoshi; Nakanishi, Yoshio (Power Reactor 
and Nuclear Fuel Development Corp., Tokai, Ibaraki 
(Japan). Tokai Works). 1981. (In Japanese). NTIS (US Sales 
Only), PC A08/MF AO1. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

In the fuel reprocessing plant of the Power Reactor and Nu- 
clear Fuel Development Corporation (PNC), the construction of a 
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facility for developing Kr recovery technology was started in 
March, 1980, and the completion is expected in May, 1982. Subse- 
quent to its hot test, the facility will be operated in line with the 
operation mode of the fuel reprocessing plant, for technical devel- 
opment of Kr-85 separation and recovery by liquefaction/evapora- 
tion to reduce its release to the environment. With the gas treat- 
ment capacity of about 1200 Nm‘°/d, the facility is designed with 
emphasis on the careful pretreatment of gas for increasing safety 
and the countermeasures to leakage. The following matters are de- 
scribed: the course of research and development on the liquefac- 
tion/evaporation method, fuel reprocessing off-gas process and Kr 
recovery facility, peculiarity and safety design of the Kr recovery 
facility, and the storage of recovered krypton by cylinder sealing 
and active carbon adsorption in a double-walled cylinder. 


22044 (UTNL-R—O110, pp 107-113) Ideas on the treat- 
ment and disposal of radioactive wastes. Wakabayashi, Hir- 
oaki (Tokyo Univ., Tokai, Ibaraki (Japan). Nuclear Engi- 
neering Research Lab.). 1981. (In Japanese). NTIS (US 
Sales Only), PC A08/MF A011. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

In Japan, the level of aggregate capacity of nuclear power 
generation is expected to reach 51,000 - 53,000 MW in 1990, 3.5 
times as much as the current 15,000 MW. Nuclear power is now 
13% of the total power generation, and its radioactive wastes in 
drums have been piled up in power station sites. With the operation 
of the fuel reprocessing plant in Power Reactor and Nuclear Fuel 
Development Corporation, high-level radioactive wastes are now 
accumulating. With emphasis on the management of such high-level 
wastes, it is considered what ideas are feasible and if the acceptance 
by people is possible, as follows: the features of high-level wastes 
and disposal scheme, energy option space scenario, the responsible 
parties, public acceptance on location problem, the third party li- 
ability, financing problem, international cooperation, etc. 


22045 (UTNL-R—0110, pp 124-127) Solidification of 
low-level radioactive wastes. Kuribayashi, Hiroshi (JGC 
Corp., Tokyo (Japan)). 1981. (In Japanese). NTIS (US Sales 
Only), PC A08/MF AOl1. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

In the low-level radioactive wastes from nuclear power sta- 
tions, it is necessary to reduce the volume of the wastes as far as 
possible, and then finish them into the solids with the properties 
suitable to their sea or ground disposal. In Japan, for this purpose, 
the methods of cement and asphalt solidifications are being em- 
ployed, and further the method of plastic solidification is also stud- 
ied. Developed for practical use by JGC Corporation, the asphalt 
and the plastic solidification methods are described, and also in this 
connection, the wastes to be solidified, the properties of the solids 
and volume reduction are explained. At present, the places of the 
disposal and the standards are not established yet, therefore, the re- 
search and development on the solidification should be diversified 
to meet any possible circumstances. 


22046 (UTNL-R—0110, pp 128-145) Plastic solidifica- 
tion of radioactive wastes. Moriyama, Noboru (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). 1981. (In Japanese). NTIS (US Sales 
Only), PC A08/MF AOI. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

Over 20 years have elapsed after the start of nuclear power 
development, and the nuclear power generation in Japan now ex- 
ceeds the level of 10,000 MW. In order to meet the energy de- 
mands, the problem of the treatment and disposal of radioactive 
wastes produced in nuclear power stations must be solved. The 
purpose of the plastic solidification of such wastes is to immobilize 
the contained radionuclides, same as other solidification methods, to 
provide the first barrier against their move into the environment. 
The following matters are described: the nuclear power generation 
in Japan, the radioactive wastes from LWR plants, the position of 
plastic solidification, the status of plastic solidification in overseas 
countries and in Japan, the solidification process for radioactive 
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wastes with polyethylene, and the properties of solidified products, 
and the leachability of radionuclides in asphalt solids. 


22047 (UTNL-R—-0110, pp 150-152) Development of ion 
adsorbents and application to radioactive liquid waste treat- 
ment. Fujiki, Yoshinori; Komatsu, Masaru; Sasaki, Takayo- 
shi (National Inst. for Researches in Inorganic Materials, 
Sakura, Ibaraki (Japan)). 1981. (In Japanese). NTIS (US 
Sales Only), PC A08/MF AOI. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

Because of the absolute safety required for the disposal of 
high-level radioactive wastes, the importance of the group separa- 
tion treatment of radioactive elements should further increase in the 
future. For this purpose, the development of ion adsorbents for se- 
lective isotope separation is essential. Chemically stable ion adsorb- 
ents are required for the treatment of radioactive liquid wastes and 
for the ground disposal of wastes are the fixation solid. The re- 
search on such ion adsorbents in this connection has led to the de- 
velopment of two types of crystalline titanic acid fibers as the de- 
rivatives of potassium titanate fibers. The chemical feature of the 
developed fibers is excellent cation exchange property. In the treat- 
ment of simulated radioactive liquid wastes, the selective adsorption 
of Cs and Sr ions from aqueous solution and also the production of 
respective fixation solids, as titanate and the resultant safety evalua- 
tion were made. 


22048 (UTNL-R—0110, pp 80-85) Present status of Kr 
fixation research with zeolites and evaluation method of Kr 
sealing and leach behavior. Matsuoka, Shingo (Tokyo Univ. 
(Japan). Faculty of Engineering); Ito, Yasuo; Takano, 
Takemi; Kojima, Hironao. 1981. (In Japanese). NTIS (US 
Sales Only), PC A08/MF AO1. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

For the management of Kr from fuel reprocessing, the 
combination of the liquefaction-evaporation process for its recovery 
and the high-pressure cylinder method for its containment is pres- 
ently practical. The disposal of **Kr by means of the cylinder alone 
presents a problem in the case of sea dumping due to the possible 
leakage. In this connection, there is the need to suppress krypton 
diffusion by sealing it in zeolite to improve the safety of the means. 
As for the Kr sealing in zeolite, the utilization of sodalite by 
Benedict et al. of Exxon and of molecular sieve 5A by Penzhorn et 
al. of Karlsruhe are comparatively reviewed. On the evaluation 
method of the Kr sealing in zeolite and leach behavior, the aspects 
of equilibrium adsorption quantity and the diffusion mechanism in 
crystals are first discussed. The results are then compared with the 
experimental results using molecular sieve 3A. 


22049 (UTNL-R—0110, pp 86-90) High-temperature, 
high-pressure sealing apparatus with Zeolite and experimental 
results. Kojima, Hironao (Yamanashi Univ., Kofu (Japan). 
Faculty of Engineering). 1981. (In Japanese). NTIS (US 
Sales Only), PC A08/MF AO1. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

For the krypton sealing in zeolite, a high-temperature, high- 
pressure apparatus with internal heating was constructed. The inter- 
nal heating type is large in vessel volume as compared with the ex- 
ternal heating type, and its maintenance is more difficult. The zeo- 
lite in a crucible was placed in a high-temperature, high-pressure 
vessel. Then, after evacuating the vessel with a vacuum pump, 
krypton gas was introduced by the use of an intensifier. The quanti- 
ty of Kr gas sealed was obtained from the gain of weight. The 
sealed quantity was not much dependent on the form of zeolite 
(power, pellet). With the pressure rise, the sealed quantity tended to 
increase, and the sealed quantity was more at 300°C than at 500°C. 
In the leak test, Kr leakage occurred in two stages with rising tem- 
perature. 


22050 (WINCO—1005) ICPP environmental monitoring 
program plan. (Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls (USA)). Mar 1984. Contract AC07-841D12435. 22p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE84010470. 
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Portions are illegible in microfiche products. 

This document describes the monitoring programs estab- 
lished by the Effluent Monitoring and Environmental Sciences Sub- 
section. Presently, five airborne, three liquid, and two solid waste 
programs exist. One new liquid, one new solid waste, and thirteen 
new airborne programs are proposed for future implementation. 
The time periods covered to accomplish these goals include both 
near-term (CY-1984 to CY-1985) and long-term (CY-1986 to CY- 
1990). In the near-term period, two new facilities, FAST and 
CFSGF, will begin operation. Both will generate stack emissions 
which will require monitoring on a continuous basis. Ambient air 
within the ICPP boundaries will be monitored for the first time 
during the near-term period. This program will provide both tem- 
porary and continuous monitoring capabilities, as determined by 
specific needs. Also, a third production well will be put into service 
at the ICPP during the near-term period. It will be monitored by 
the same method as the existing two. During the long-term period, 
all ICPP laboratory stacks will be sampled to determine the types 
and quantity of emissions exiting from each facility and the need to 
provide continuous monitoring programs. Another long-term pro- 
gram is the development of ICPP’s Contaminated Surface Soil 
Identification Survey. This program will provide information on all 
surface soil contaminated areas within the ICPP boundaries. One 
program which will start in the near-term period and will continue 
into the long-term period is the characterization of nonradioactive 
emissions from all main stacks at the ICPP. The Technical Depart- 
ment will provide information to determine the need for monitoring 
these emissions on a continuous basis. 


22051 Meeting 10CFR61 radioisotopic identification re- 
quirements in the waste stream. Mis, F.J. (Rochester Gas 
and Electric Corp., 89 East Avenue, Rochester, NY 14649). 
Transactions of the American Nuclear Society; 45: 36-37(Oct 
1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22052 Perspectives and issues in DOE remedial action 
programs, White, M.G.; Miller, S.R. (U.S. ent of 
Energy, Washington, DC 20545). Transactions of the Ameri- 
can Nuclear Society; 45: 45-46(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22053 Ratification of interstate compacts for low-level 
nuclear waste management. Washington, DC; Government 
Printing Office (1983). 142p. 

Part I of the hearing series covers testimony pertaining to 
three bills (H.R. 1012, H.R. 3002, and H.R. 3777) granting Congres- 
sional consent to the Northwest, Central, and Southeast interstate 
compacts. Witnesses reviewed the status of the compacts, which 
would implement the Low-Level Radioactive Waste Policy Act of 
1980, and the responses of states, which varying according to 
whether operating sites already exist in the region. Testimony was 
given by a panel of representatives from the DOE Office of Termi- 
nal Waste Disposal and Remedial Action, the Nuclear Regulatory 
Commission's Office of Nuclear Material Safety and Safeguards and 
Office of State Programs, and the National Governors Association's 
Committee on Energy and Environment. The hearing record in- 
cludes the tests of the three bills, the testimony, and an appendix 
with additional material submitted for the record. (DCK) 


22054 Utility involvement in radioactive waste manage- 
ment R and D. Bostian, R.W. (Duke Power Co., Charlotte, 
NC). pp 14 pages, Part VII, Paper 1 of Electric utility re- 
search and development. Albany, New York; New York 
State Department of Public Service (25 Oct 1982). (CONF- 
8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Examples of how nuclear utilities have taken the initiative in 
dealing with low-level and high-level wastes and spent fuel generat- 
ed by commercial nuclear power plants include the development of 
analytical models for site screening and selection, the development 
of high-integrity containers that can meet the burial requirements of 
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low-level waste disposal, volume reduction, and solidification tech- 
nologies. Because the industry feels that federal health and safety 
standards are too conservative, that they cannot be justified techni- 
cally and will be too costly. Research efforts on high-level wastes 
will focus on demonstrating that deep geologic repositories can be 
built with existing technology in order to develop rule-making con- 
fidence. The paralysis in plutonium recycle policy has increased 
spent-fuel accumulations at reactor sites, forcing an expansion of at- 
reactor storage capacity. Industry research to address this problem 
includes rod consolidation and dry-storage technologies. The con- 
trast with European programs illustrates the lack for a clearly de- 
fined program for either an open or closed fuel cycle. (DCK) 
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REFER ALSO TO CITATION(S) 22000, 22004, 22016, 22017, 22018, 23569 


22055 (AECL—6800) Overview of the INTERA simula- 
tors, SWIFT-AECL/PTC and SWIFT-AECL/SSP, for waste 
injection, flow and transport. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). Jul 1982. 50p. NTIS (US Sales Only), PC 
A03/MF AOl1. Order Number DE84701160. 

Two state-of-the-art computer codes are presented. SWIFT- 
AECL/PTC permits a coupled, three-dimensional analysis of four 
transient processes: fluid flow, heat transport, brine migration, and 
the migration of radionuclide chains. The other code, SWIFT- 
AECL/SSP, has been simplified in order to most efficiently solve 
problems of steady-state flow and transient-state radionuclide trans- 
port. It, too, is based on a three-dimensional finite-difference imple- 
mentation. The mathematical formulations of the two models are 
emphasized. Transport equations, auxiliary equations, and six sub- 
models are presented as a means of introducing the two models. 
These equations may be applied to fractured media using both 
single- and dual-porosity conceptualizations. Furthermore, because 
of the generality of these equations, the two SWIFT codes have 
been applied in a variety of areas, including evaluation of concepts 
for nuclear waste disposal (in bedded and domed salt, basalt, and 
crystalline rock), industrial waste injection, solution mining, land- 
fill contaminant migration, and hydrogeological well-test interpreta- 
tion. 


22056 (AECL—6823) Design, fabrication and testing of a 
prototype stressed-shell fuel isolation container. Crosthwaite, 
J.L.; Barrie, J.N.; Nuttall, K. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). Jul 1982. 66p. NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE84701161. 

Atomic Energy of Canada Limited is conducting and coordi- 
nating research into the development of engineered barriers for the 
disposal of unreprocessed irradiated fuel within a deep, stable geo- 
logic vault. In one approach, a containment shell of corrosion-re- 
sistant metal is proposed as the principal barrier to radionuclide re- 
lease, giving a high probability of containment for at least 300 
years, thus ensuring isolation of nearly all fission products for their 
hazardous lives. The simplest concept is the ‘stressed-shell’ contain- 
er, designed with sufficient shell thickness to withstand the hydro- 
static pressure within a 1000-m-deep disposal vault postulated to 
have flooded with groundwater. This report describes the design, 
fabrication, analysis and hydrostatic testing of a full-scale stressed- 
shell prototype. The report concludes that the deformation and col- 
lapse performance of stressed-shell designs, based on short-term me- 
chanical properties be modelled adequately by BOSOR 5, a com- 
mercially available stress-strain computer program. If the stressed- 
shell concept is retained as a viable fuel isolation concept, future 
analyses should include an assessment of the role of material creep 
on long-term container performance. 


22057 (AERE-G—2667) Programme of research into the 
management and storage of radioactive waste. Backfilling and 
sealing. Final report 1982. Ewart, F.T.; Lewis, J.B.; Morris, 
J.B. (UKAEA Atomic Energy Research Establishment, 
Harwell. Chemical Technology Div.). May 1983. 10p. 
(DOE-RW—83.020). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84701164. 
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This report concerns the release of radionuclides from radio- 
active waste disposed of in deep stable geological formations by 
transport in the ground water. The programme attempts to repro- 
duce, in the laboratory on a reduced scale, the near field of a repos- 
itory, ie. the region comprising waste, canister, back-fill, and adja- 
cent geological formation. Results are presented for the leaching of 
simulated vitrified high-level waste by Cornish granite groundwat- 
er. The simulated waste was doped with Tc-99, Cs-137, Np-237, 
Am-241, and a mixture of Pu isotopes. The leachate is then passed 
through a packed bed of iron oxides (representing the corroded 
canister), powdered concrete (the back-fill) and granite particles. 
Results are given and discussed. 


22058 (AERE-G—2712) Programme of research into the 
management and storage of radioactive waste. Backfilling and 
sealing. Six monthly progress report July 1982-December 
1982. Ewart, F.T.; Morris, J.B.; Lewis, J.B. (UKAEA 
Atomic Energy Research Establishment, Harwell. Chemical 
Technology Div.). Aug 1983. 17p. (DOE-RW—83.050). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84701165. 

This report concerns the release of radionuclides from radio- 
active waste disposed of in deep stable geological formations by 
transport in the groundwater. The programme attempts to set up in 
the laboratory on a reduced scale, using tracer techniques, an ‘Inte- 
gral Migration Experiment’ representing the near field of the repos- 
itory, i.e. the region comprising waste, canister, back-fill, and adja- 
cent geological formation. Simulated vitrified high-level waste was 
leached in Cornish granite groundwater, and the leachate passed 
through a packed bed of granite particles and other constituents 
representing the corroded canister and the back-fill. Results are pre- 
sented for the glass leaching and preliminary analysis of a pilot- 
scale experiment with granite-packed columns. Progress in the 
design and construction of the main integral migration experiment 
is described. 


22059 (CERI-S—14) Impacts of Canada’s uranium 
mining industry. Holman, G.J. (Canadian Energy Research 
Inst., Calgary, Alberta). May 1982. 101lp. NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE84701169. 

This study examines economic and environmental impacts of 
uranium mining in Canada and compares these impacts with those 
of other extractive and energy industries. The uranium industry 
generates taxes and royalties, income, employment, foreign ex- 
change earnings, security of energy supply, and technological spin- 
offs. The indirect impacts of the industry as measured by employ- 
ment and income multipliers are lower than those for other types of 
mining and comparable to oil and gas because of the high propor- 
tion of costs withdrawn from the economy in the form of taxes and 
operator margin. Social costs are primarily occupational hazards. 
Uranium mining probably has a lower non-health environmental 
impact than other mining industries due to much smaller through- 
puts and transportation requirements. Residents of the area sur- 
rounding the mine bear a disproportionate share of the social costs, 
while non-residents receive most of the benefits. 


22060 (DOE/EV—0005/43) Formerly utilized MED/ 
AEC sites remedial action program post-remedial-action radi- 
ological survey of Kent Chemical Laboratory, the University 
of Chicago, Chicago, IL. Wynveen, R.A.; Smith, W.H.; Sho- 
leen, C.M.; Justus, A.L.; Flynn, K.F. (Argonne National 
Lab., IL (USA)). May 1983. Contract W-31-109-ENG-38. 
82p. (ANL-OHS/HP—83-107). NTIS, PC A05/MF AOl1; 
GPO Dep. Order Number DE84008876. 

A comprehensive radiological assessment of Kent Laborato- 
ry was conducted during September 1977, by the ANL Radiologi- 
cal Survey Group to determine if any radioactive contamination re- 
mained. The results of the assessment indicated the need for reme- 
dial action. Since 1977, the University has decontaminated this lab- 
oratory building, and in May 1983, the Department of Energy re- 
quested the ANL Radiological Survey Group to conduct a post- 
remedial-action survey. All the contaminated areas identified during 
the 1977 assessment were rechecked. Contamination remained in six 
of the rooms. Further decontamination of these areas was conduct- 
ed by university personnel, and as a result, these areas are now free 
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of contamination. However, a contaminated clay pipe in the attic 
remained. The clay pipe has since been removed and disposed of as 
solid radioactive waste. During the post-remedial-action survey, six 
soil samples were collected from excavation trenches dug in Rooms 
1 and 2 as part of the University’s remedial action efforts. Also, 
four sludge samples were taken from below the manhole covers in 
the basement of Kent Chemical Laboratory to assess the radiologi- 
cal condition of the sewer system. A radiological assessment of the 
sewer system had not been accomplished during the 1977 survey as 
per program direction. Radiochemical (fluorometric) and gamma- 
spectral analyses indicated that eight out of ten soil and sludge sam- 
ples contained levels of radioactivity above expected background 
concentrations. The soil has since been further excavated. The 
building is now free of radioactive contamination in excess of back- 
ground levels; however, the sewers do contain radioactive materials 
above background levels since contamination was found at appro- 
priate access points. 6 references, 16 figures, 7 tables. 


22061 (EIR—467) Theory of transport in fractured media 
for the safety analysis of a nuclear waste repository. Mukho- 
padhyay, N.C. (Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen (Switzerland)). Oct 1982. 36p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84701341. 

This paper aims at developing a systematic theory of the 
role of fractures in the transport of radionuclides in the fractured 
rocks by groundwater, from the nuclear waste repository to be 
built in the deep geological formations, to the biosphere. Fractures 
are grouped into four ‘irreducible’ types: joints, nodes, shear zones 
and fracture zones, and their physical characteristics, having bear- 
ings on radionuclide transport, are expressed in mathematical terms. 
The question of radioactivity retention is then carefully studied for 
various fracture types, using idealized geometries to mimic natural 
forms. Fundamental transport equations are derived for the frac- 
ture-pore complex, taking into consideration the special physical 
characteristics of fractures and the effects of sorption therein. 


22062 (IAEA-TECDOC—292) Geoenvironment and 
waste disposal. Report of an interdisciplinary expert meeting 
jointly organized by UNESCO and the IAEA, held in Vienna, 
21-23 March 1983. (United Nations Educational, Scientific 
and Cultural Organization, 75 - Paris (France); International 
Atomic Energy Agency, Vienna (Austria)). Jul 1983. 22p. 
(CONF-8303117—). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84700856. 

From Interdisciplinary expert meeting on geoenvironment 
and waste disposal; Vienna, Austria (21 Mar 1983). 

Within the activities planned by UNESCO in its Water and 
Earth Science programme, an interdisciplinary meeting on geology 
and environment was scheduled by this organization to be held by 
the beginning of 1983. At this meeting it was intended to consider 
geological processes in the light of their interaction and influence 
on the environment with special emphasis on the impact of various 
means of waste disposal on geological environment and on man-in- 
duced changes in the geological environment by mining, human set- 
tlements, etc. Considering the increasing interest shown by the 
IAEA in the field, through environmental studies, site studies, and 
impact studies for nuclear facilities and particularly nuclear waste 
disposal, UNESCO expressed the wish to organize the meeting 
jointly so as to take into account the experience gained by the 
Agency, and in order to avoid any duplication in the activities of 
the two organizations. This request was agreed to by the IAEA 
Secretariat and as a result, the meeting was organized by both orga- 
nizations and held at IAEA Headquarters in Vienna from 21-23 
March 1983. The report of this meeting is herewith presented. 


22063 (INFO—0071(rev.1)) Uranium mining - what are 
the issues. Dory, A.B. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Mar 1982. 10p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84701173. 

The author discusses the effects of uranium mining on 
worker health and the environment, describes methods of handling 
mill tailings, and compares risks to the public from radiation with 
risks from non-nuclear energy sources. Information on nuclear 
issues in the news media is often sensationalistic; the public needs 
an open, honest information flow from industry, the scientific com- 
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munity, and government to reach a rational perception of the issues 
and risks. 


22064 (PER—66) Field manual for geohydrological sam- 
pling as applied to the radioactive waste disposal program. 
Levin, M. (Nuclear Development Corp. of South Africa 
(Pty.) Ltd., Pelindaba, Pretoria). Aug 1983. 9p. NTIS (US 
Sales Only), PC A02/MF A0Ol. Order Number 
DE84701110. 

This report serves as a manual for geohydrological sampling 
as practised by NUCOR’s Geology Department. It discusses sys- 
tematically all aspects concerned with sampling and stresses those 
where negligence has caused complications in the past. Accurate, 
neat and systematic procedures are emphasised. The report is in- 
tended as a reference work for the field technician. Analytical data 
on water samples provide an indication of the geohydrological 
processes taking place during the interaction between groundwater 
and the enclosing aquifers. It is possible to identify water bodies, 
using some of a multitude of parameters such as major ions, trace 
elements and isotopes which may give clues as to the origin, direc- 
tions of flow and age of groundwater bodies. The South African 
Radioactive Waste Project also requires this information for deter- 
mining the direction of migration of the radionuclides in the envi- 
ronment in the event of a spillage. The sampling procedures re- 
quired for water, and in particular groundwater, must be applied in 
such a manner that the natural variation of dissolved species is not 
disturbed to any significant degree. With this in mind, the operator 
has to exercise meticulous care during initial preparation, collec- 
tion, storing, preserving and handling of the water samples. This 
report is a field manual and describes the procedures adopted for 
the Radwaste Project geohydrological investigations in the North- 
west Cape. 


22065 (SAND—81-0847) Mathematical and numerical 
modeling considerations for radionuclide ion migration in 


porous media. Treadway, A.H. (Sandia National Labs., Al- 
buquerque, NM (USA)). Apr 1984. Contract AC04- 
76DP00789. 62p. NTIS, PC A04/MF A0Ol; 1; GPO Dep. 
Order Number DE84010332. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The equations governing radionuclide transport in sorbing, 
porous media are presented using phenomenological coefficients. 
Both equilibrium controlled and simple rate controlled chemistry 
are summarized. Several simplified models are discussed. Finally, 
various numerical problems are considered. 25 references. 


22066 (SKBF-KBS-TR—82-27) Diffusivities of some dis- 
solved constituents in compacted wet bentonite clay-MX80 
and the impact on radionuclide migration in the buffer. Neret- 
nieks, I. (Svensk Kaernbraenslefoersoerjning AB, Stock- 
holm). Oct 1982. 27p. NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE84701344. 

The diffusivities measured by various investigations of sever- 
al species in compacted bentonite clay have been compiled and ana- 
lysed. Small anions diffuse slower than an uncharged molecule such 
as methane. Large anions move orders of magnitude slower still. 
The actinides Th, U, Pu, Np and Am are considerably retarded by 
sorption effects. Their movement can be explained by pore diffu- 
sion with retardation. Cs, Sr and Pa move considerably faster than 
can be explained by these effects. The faster mobility is probably 
due to surface migration. A simplified model is presented by which 
the importance of the backfill barrier in retarding the radionuclides 
can be assessed. It is based on the computation of the evolution of 
the concentration profile of the diffusing nuclide in the backfill. 
The flowrate out from the backfill to the flowing water can be 
compared to the inflow into the backfill due to leaching. Using the 
previously obtained diffusivities it is found that a 0.375 m thick 
backfill will eventually let through all I'?°, Tc%, Ra?6, Pa®*4, U4 
U5, U8 and Np”*?. The maximum release rate for Cs'*’, Sr®, 
Pu2*®, Pu?“° and Am”*° will decrease by one to three orders of mag- 
nitude compared to the leach rate. Am**! will decay to insignifi- 
cance in the backfill. 
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22067 (SKBF-KBS-TR—83-14) Complexation of Eu (IID) 

by fulvic acid. Marinsky, J.A. (Svensk Kaernbraenslefoer- 
soerjning AB, Stockholm). Mar 1983. 3 NTIS (US Sales 

Only), PC A05/MF A0O1l. Order Number DE84701347. 

It has been determined that fulvic acid (FA) at concentration 
levels as low as 10~* molar (approx.20ppm), on a monomer basis, 
exists in aqueous media as a well-defined molecular aggregate 
which exhibits microgel properties. The unambiguous deduction 
that FA exists as a separate phase (microgel) when dispersed in 
aqueous media is based on the following observations: (1) In study- 
ing the distribution of Eu’ between 8 percent crosslinked Dowex 
50 resin in the Na*-ion form and fulvic acid at several different 
NaCl concentration levels and over and extended pH range from 4 
to as high as 10 it has been shown that only one FA-complexed 
species of Eu*’, (Eu(COOR))** n, is formed, the magnitude of its 
apparent constant of formation, being roughly proportions! to the 
third power of the NaCl concentration employed in the study and 
(2) although the apparent pK of the fulvic acid, because of signifi- 
cant aberration of the pH data by CO: sorption has been quantita- 
tively measured in only a few instances, an inverse relationship be- 
tween apparent pK and ionic strength has been conclusively dem- 
onstrated. Observations (1) and (2) can only correlate with the fact 
that the concentrations of free mobile ion counterions in solution 
are a reflection of the equilibrium between Ht, COOR™ Eu***, 
HCOOR and Eu(COOR)** in the microgel defined by the FA ag- 
gregate which controls the concentration ratio of H*, Eu*** and 
Na* in the aqueous phase. Thus if Na*, the potential determining 
ion, is reduced or raised in solution by a factor of 10 in parallel sets 
of experiments, the quantity of H* and Eu*** in solution is reduced 
or raised, about a factor of 10' and 10%, respectively, so that the 
Donnan equilibria between these diffusible components in the mi- 
crogel and aqueous phases (Eu Cls and NaCl, and HCl adn NaCl) 
can be fulfilled; the exact proportionality is effected by microgel 
flexibility. 


22068 (SKBF-KBS-TR—83-39) Diffusion in the matrix of 
granitic rock. Field test in the Stripa mine. Part 2. Birgers- 
son, L.; Neretnieks, I. (Svensk Kaernbraenslefoersoerjning 
AB, Stockholm). Mar 1983. 38p. NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE84701350. 

A migration experiment in the rock matrix is presented. The 
experiment has been carried out in undisturbed rock. That is in 
rock under its natural stress environment. Since the experiment was 
performed at the 360 m-level (in the Stripa mine), the rock was sub- 
ject to nearly the same conditions as the rock surrounding a nuclear 
waste reporitory as proposed in the Swedish concept (KBS). The 
results show that all three tracers have passed the zone disturbed 
by the presence of the injection hole and migrated into undisturbed 
rock. These results indicates that it is possible for tracers (and 
therefore radionuclides) to migrate into the undisturbed rock 
matrix. Diffusivities obtained in laboratory experiments. 


22069 (TWPFH—82-1) Plant taxonomic survey of the 
Uranium City region, Lake Athabasca north shore, emphasiz- 
ing the naturally colonizing plants on uranium mine and mill 
wastes and other human-disturbed sites. Harms, V.L. (Sas- 
katchewan Dept. of the Environment, Regina (Canada)). Jul 
1982. 14lp. NTIS (US Sales Only), PC AO7/MF AOI1. 
Order Number DE84701113. 

A goal of this study was to acquire more complete baseline 
data on the existing flora of the Uranium City region, both in natu- 
ral and human-disturbed sites. Emphasis was given to determining 
which plant species were naturally revegetating various abandoned 
uranium mine and mill waste disposal areas, other human-disturbed 
sites, and ecologically analogous sites. Another goal was to docu- 
ment the occurrence and distribution in the study region of rare 
and possibly endangered species. A further objective was to suggest 
regionally-occurring species with potential value for revegetating 
uranium mine and mill waste sites. Field investigations were carried 
out in the Uranium City region during August, 1981. During this 
time 1412 plant collections were made; a total of 366 plant species - 
trees, shrubs, forbs, graminoids, lichens, and bryophytes were re- 
corded. The report includes an annotated checklist of plant species 
of the Uranium City region and a reference index of plant taxa indi- 
cating species that have high revegetation potential. 
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22070 (UTNL-R—0110, pp 115-119) Integrity and lea- 
chability of radionuclides in cement packages of LWR con- 
centrated waste liquid under high water pressure. Ito, Aki- 
hiko (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). 1981. (In Japanese). NTIS 
(US Sales Only), PC A08/MF AO1. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

In the radioactive wastes disposed of, the radionuclides con- 
tained move partly into the environment, and eventually lead to the 
radiation exposure of the general public. In the passage, a variety of 
barriers, both natural and artificial, exist to reduce the exposure 
rate. As such artificial barriers, the cement packages (in drums) of 
LWR concentrated liquid wastes are described about the integrity 
and the leachability of radionuclides, i.e. °°Co, 1°7Cs, and ®Sr. The 
tests with the small specimens of cement solid with variable condi- 
tions give basic data on the leachability. In the sea dumping for dis- 
posal, the actual size of cement solid packages is much larger, and 
the water pressure is very high. The leachability tests with 200-liter 
drum cement packages were conducted for the cases of asphalt cap- 
ping and exposed surface. 


22071 Plutonium contents of broadleaf vegetable crops 
grown near a nuclear fuel chemical separations facility. 
McLeod, K.W.; Alberts, J.J.; Adriano, D.C.; Pinder, J.E. 
III. (Savannah River Ecology Lab., Aiken, SC). Health 
Physics; 46: No. 2, 261-267(Feb 1984). 

Among agricultural crops, broadleaf vegetables are particu- 
larly prone to intercept and retain aerially released contaminants. 
The plutonium concentration of four broadleaf crops (broccoli, cab- 
bage, lettuce and turnip greens) was determined, when grown in 
close proximity to a nuclear-fuel chemical-separations facility. Con- 
centrations varied among species, apparently influenced by the crop 
morphology, with Pu concentrations increasing in the sequence: 
cabbage < broccoli < turnip greens < lettuce. Washing of the 
crops significantly reduced the Pu concentration of lettuce, but had 
no effect on Pu concentration of broccoli and cabbage. The vast 
majority of Pu found in the crops was due to direct deposition of 
recently released Pu and resuspension of Pu-bearing soil particles, 
and was not due to root uptake. Resultant doses from consumption 
are small relative to the annual background dose. 


22072 Polonium-210 distribution in uranium mill circuits. 
McKlveen, J.W.; Case, G.N.; Huebele, N.D.; McDowell, 
W.J. (Arizona State University, Tempe, AZ 85287). Trans- 
actions of the American Nuclear Society; 45: 62-63(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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REFER ALSO TO CITATION(S) 22000, 22031, 22060, 22063, 22072, 23537, 
23549, 23767 


22073 (AECL—6827) LIMCAL: a comprehensive food 
chain model for predicting radiation exposure to man in long- 
term nuclear waste management. Zach, Reto. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nu- 
clear Research Establishment). Aug 1982. 68p. NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84701116. 

A food chain model, LIMCAL, has been designed to aid in 
the assessment of the effects of long-term nuclear waste manage- 
ment on man far into the future. LIMCAL is particularly suited to 
the evaluation of an underground vault. Energy budgets, a basic 
feature of food chains, have been introduced in LIMCAL to help 
overcome uncertainties imposed by long time spans. LIMCAL in- 
cludes all the ingestion pathways leading to man, which comprise 
terrestrial, fresh-water and saltwater food types and man’s and ani- 
mals’ drinking water. The terrestrial pathways include both root 
uptake and leaf deposition. The basic input terms for LIMCAL are 
annual average radionuclide concentrations in soil, fresh water and 
saltwater. Annual average air concentrations can be calculated from 
soil concentrations by using the resuspension factor or the mass- 
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loading approach. Many of the equations in LIMCAL are similar to 
those in FOOD II and NEPTUN, existing food chain models for 
contemporary assessments. The basic output of LIMCAL consists 
of radionculide concentrations in various food types and drinking 
water, and the resulting ICRP 26 50-year committed effective dose 
equivalents for infant and adult man. Dose/ concentration ratios 
can also be calculated readily by LIMCAL. LIMCAL is best de- 
scribed as a deterministic generic quasi-equilibrium assessment 
model of the linear-chain type. The parameters of LIMCAL have 
been reviewed in detail in a separate document. 


22074 (AECL—6828) Parameter values for the long-term 
nuclear waste management food chain model LIMCAL, Zach, 
Reto. (Atomic Energy of Canada Ltd., Pinawa, Manitoba. 
Whiteshell Nuclear Research Establishment). Sep 1982. 72p. 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE84701117. 

Eighteen parameters of LIMCAL, a comprehensive food 
chain model for predicting ICRP 26 50-year committed effective 
dose equivalents to man due to long-term nuclear waste manage- 
ment are reviewed. The parameters are: soil bulk density, plow- 
layer depth, soil surface layer depth, resusupension factor, atmos- 
pheric dust load, deposition velocity, plant interception fraction, 
plant environmental half-time, translocation factor, time of above- 
ground exposure, plant yield, holdup time, animals’ feed consump- 
tion rate, animals’ water consumption rate, man’s water consump- 
tion rate, food type calorie conversion factors, man’s total caloric 
intake rate and food type calorie fractions. LIMCAL has both tra- 
ditional and unique parameters. The former occur in most of the 
currently used assessment models for nuclear installations, whereas 
the latter do not. For each of the parameters of LIMCAL, a suita- 
ble generic value for long-term nuclear waste management was de- 
termined. Thus, the general literature and the values currently used 
or recommended by various agencies were reviewed. 


22075 (AECL—6837) Dissolution of irradiated UO, fuel 
in groundwater. Johnson, L.H. (Atomic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). Sep 1982. 47p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84701118. 

The kinetics of dissolution of irradiated CANDU reactor 
fuel in oxygenated synthetic groundwaters at 25°C have been in- 
vestigated. Water compositions studied include deionized distilled 
water, carbonate-rich groundwater, granitic groundwater, and a 
groundwater representative of some saline solutions found deep 
within rock of the Canadian Shield. The fission product release ki- 
netics did not vary significantly over the wide range of water com- 
positions. The oxygen content of the solution was shown to have 
only a small impact on dissolution rates. Evidence for the selective 
leaching of fission products from irradiated fuel is discussed, as is 
the potential impact of a-radiolysis on the dissolution process. 


22076 (INFO—0069) Radiation health and safety aspects 
in uranium milling. Smart, B.C. (Atomic Energy Control 
Board, Ottawa, Ontario (Canada)). Jan 1982. 18p. (CONF- 
820191—1). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84701122. 

From 114. Canadian minerals processors operators confer- 
ence; Ottawa, Canada (19 Jan 1982). 

This presentation deals mainly with radiation levels associat- 
ed with the uranium milling operations, including yellowcake pro- 
duction. The regulation of uranium mills has not received much at- 
tention in the past because radiation levels have been generally low, 
and uranium milling has been substantially free of occupational ill- 
ness. More attention is being directed towards minimizing expo- 
sures, and the Canadian Atomic Energy Control Board is working 
on new regulations which will reflect the recommendations of vari- 
ous hearings and the International Commission on Radiological 
Protection. Emphasis is now being placed on improving monitoring 
methods. At the beginning of 1982 a gamma dosimetry program 
will be put into effect for all uranium mine and mill workers. An 
improved method is also being sought to determine radon daughter 
exposures more accurately. It is expected that a better knowledge 
of monitoring and assessing thoron daughter levels in mine and mill 
facilities will be obtained soon. This radiation contribution will be 
included when calculating a combined radiation exposure factor for 
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individual workers. Programs are underway to better monitor and 
assess uranium dust inhalation. Initial studies indicate that the 
present precautions taken to avoid dust inhalation at the mills are 
effective. A more complete study will be undertaken in 1982. 


22077 (INFO—0075) Statistical methods applied to the 
study of respirable dust concentrations in uranium mines in 
Canada, Make e, C.E. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Mar 1982. 67p. NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE84701 124. 

Statistical analysis of gravimetric dust sampling observations 
of respirable quartz and respirable dust and the statistical evaluation 
of konimeter observations in uranium mines assist in determining 
worker exposure. This report describes the techniques used to cal- 
culate the mean, standard deviation and the coefficient of variation 
of both the raw data and the logarithms of the individual observa- 
tions. Log-normal theory is used to calculate the best estimate of 
the means and standard deviations of grouped data. The results of a 
computer program are presented to demonstrate the log-normality 
of respirable quartz, respirable dust and konimeter observations ob- 
tained during the period 1974-1980 in Ontario uranium mines. The 
confidence limits for the means of data obtained for nine uranium 
mine occupations are calculated to demonstrate graphically the rel- 
ative exposures to respirable quartz and dust. 


0550 Regulations 
REFER ALSO TO CITATION(S) 21979, 22016 


22078 (EUR—8019) International safeguards data man- 
agement system. System description: Version 1.1.; Release 
PLI 82. Argentesi, T.; Casilli, T.; Costantini, L.; Dondi, 
M.G.; Franklin, M. (Commission of the European Commu- 
nities, Luxembourg). 1982. 253p. NTIS (US Sales Only), PC 
A12/MF AOl1. Order Number DE84700861. 

This document describes a nuclear material accountancy 
system which has been developed using the ADABAS data base 
management system and is implemented on the JRC-Ispra comput- 
er. Throughout the report, the data base system is referred to as 
"ISADAM”, i.e. International Safeguards Data Management 
System. The system provides tools for a safeguards authority to 
decide whether an operators MUF (Material Unaccounted For) can 
be accounted for as an accumulation of operator measurement 
errors. The principle objective of the applications programs de- 
scribed here is to provide a variance analysis of MUF in which the 
variance of MUF is computed as a function of the accounting dec- 
larations and the error characteristics of the operator measurement 
system. A overview of ISADAM is presented; then, a detailed de- 
scription of the processing applied by the system is given. A de- 
scription of the parameter information required by the four autono- 
mous programs ISADAM is presented. In developing ISADAM, 
one of the prime factors taken into consideration was the ease with 
which it could be used. 


22079 (SAND—84-0393C) SYSTEM 2000 to dBASE II 
and back again. Chapman, L.D.; Harlan, C.P.; Jones, R.D.; 
Chapell, D. (Sandia National Labs., Albuquerque, ae 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA)). 9 Feb 1984. Contract. AC04-76DP00789. 18p. 
(CONF-8404120—2). NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84008031. 

From Association of system 2000 users for technical ex- 
change conference; Austin, TX, USA (30 Apr 1984). 

A Possession Limit Data Base (PLDB) containing 9000 li- 
censees, excluding operators of nuclear power reactors, who have 
been licensed by the Nuclear Regulatory Commission (NRC) to 
possess radionuclide material, was created using the SYSTEM 2000 
data base management system. The PLDB contains information on 
the licensee number, docket number, document data, material types, 
possession limits for all radionuclides, and configuration information 
on each material. A Wang word processing system was used for 
the initial load of the PLDB. This information was transferred to a 
Control Data Corporation CYBER 170/855 where it was then 
loaded into a SYSTEM 2000 data base. A procedure for updating 
the data base was developed using a relational data base manage- 
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ment system, i.e, dBASE II and an IBM Personnel Computer 
(PC). The PC provided the interface to the CYBER 170/855. The 
blend of the power of SYSTEM 2000 as a hierarchical data base 
manager and the simplicity of the user-oriented relational updating 
environment on a local PC have proven to be an excellent vehicle 
for creating and maintaining this large and volatile data base. 6 fig- 
ures. 


22080 Revised agreement for cooperation concerning 
peaceful uses of nuclear energy between the United States and 
Norway. Washington, DC; Government Printing Office 
(1984). 100p. 

The text of the President's proposed agreement with 
Norway to strengthen the basis for US-Norwegian cooperation on 
nuclear energy in accordance with the Nuclear Non-Proliferation 
Act includes revisions and agreements made with Norway during 
negotiations. The agreement covers information, technology, and 
material transfers for peaceful purposes in terms of transfer, enrich- 
ment, reprocessing, and storage procedures and the physical securi- 
ty and safeguards to be used. The President’s message is accompa- 
nied by background material and correspondence. (DCK) 


22081 Nuclear regulatory legislation through the 97th 
Congress, 2d session. Washington, DC; US Government 
Printing Office (1983). 282p. 

This compilation of existing law effecting the nuclear regula- 
tory process and the Nuclear Regulatory Commission (NRC) was 
prepared as a reference document for legislators involved in nucle- 
ar oversight in these areas. The document contains legislation en- 
acted through the 97th Congress, 2d session, which pertains to nu- 
clear regulation and the NRC, and includes the Atomic Energy 
Act of 1954, the Energy Reorganization Act of 1974, the Nuclear 
Waste Policy Act of 1982, recent NRC Authorization Acts, the 
Uranium Mill Tailings Radiation Control Act of 1978, the Low- 
Level Radioactive Waste Policy Act, and the West Valley Demon- 
stration Project Act. 


22082 Implementing the Convention for the Physical Pro- 
tection of Nuclear Material. Washington, DC; US Govern- 
ment Printing Office (1982). 83p. 

Representatives of the Departments of Energy, Justice, and 
State and from the Nuclear Regulatory Commission spoke at a 
hearing on S. 1446, which establishes an international framework to 
protect nuclear materials and improve international cooperation for 
recovering stolen material. The bill incorporates the eight articles 
of the Convention for the Physical Protection of Nuclear Material, 
and establishes maximum fines and penalties. (DCK) 


06 Processing 
REFER ALSO TO CITATION(S) 22042 
0607 Waste Management 


REFER ALSO TO CITATION(S) 21989 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 

REFER ALSO TO CITATION(S) 23062 

0702 Radiation Sources 

REFER ALSO TO CITATION(S) 23300 

22083 (CEA-N—2362) Alpha sources deposit by sublima- 
tion. Amoudry, F.; Eloy, J.F. (CEA Centre d'Etudes de 


Bruyeres-le-Chatel, 92 - Montrouge (France)). Sep 1983. 


17p. (In French). NTIS (US Sales Only), PC A02/MF A0O1. 
Order Number DE84750778. 
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We studied and realized a device able to perform some very 
thin substracts used for alpha spectrometry measurements. Sources 
are prepared by sublimation of the sample in a vacuum container. 
The energy required for this sublimation is furnished by a laser 
beam. 


22084 (CONF-8209164—Summ., pp 72) Vavilov-Cheren- 
kov radiation as a source of photoradiation process in the 
electron tracks. Kaplan, I.G.; Polyanskij, N.V. (AN SSSR, 
Moscow. Inst. Fizicheskoj Khimii). 1982. MTESZ Magyar 
— Egyesuelete, Budapest, VI. Anker koez 1-3. H- 
1061. 


From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


22085 (CONF-8209164—Summ., pp 15) Waste water 
treatment by ionizing radiation. Baer, M.; Enfeld, G. (Aka- 
demie der Wissenschaften der DDR, Leipzig. Zentralinstitut 
fuer Isotopen- und Strahlenforschung). 1982. MTESZ 
Magyar Kemikusok Egyesuelete, Budapest, VI. Anker koez 
1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


22086 (CONF-8209164—Summ., pp 25) Radiation treat- 
ment of sewage and surface waters. Brusentseva, S.A.; Vino- 
gradov, G.A.; Grishaev, I.D. (AN SSSR, Moscow. Inst. 
Ehlektrokhimii) (and others). 1982. MTESZ Magyar Kemi- 
kusok Egyesuelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


22087 (INIS-BR—95, pp 274-283) Shielding consider- 
ations and layout of the bulk shielding for the Pulsed Neutron 
Generator being installed at Departmento de Energia Nuclear, 
Universidade Federal de Pernambuco. Narain, R.; Andrade 
Lima, R. de (Pernambuco Univ., Recife (Brazil). Dept. de 
Energia Nuclear). 1982. NTIS (US Sales Only), PC A25/ 
MF AO1. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A pulsed neutron generator, Model A-801, fabricated by 
Kaman Science Corporation, USA, is described. 


22088 (INIS-SU—198, pp 534-535) Unified parametric 
set of radionuclide sources for X-ray fluorescence analysis. 
Belyatskij, A.F.; Sidorenko, S.A.; Fedorov, V.V.; Shchukin, 
G.E. 1983. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


22089 (KEK—81-16, pp 32-41) Current status and future 
scope of the use of pulse character of synchrotron radiation. 
Hatano, Yoshihiko (Tokyo Inst. of Tech. (Japan)). Jan 1982. 
(In Japanese). NTIS (US Sales Only), PC A05/MF AO1. 
(CONF-8105236—). 

From Meeting on pulsed structure of synchrotron radiation 
and its applications; Oho, Ibaraki, Japan (29 May 1981). 

The current status and the future scope of using the pulse 
character of synchrotron radiation (SR) is briefly surveyed. The 
time structure of SR in different facilities is compared with each 
other, and the corresponding experimental results are also listed. 
Some experimental problems to be solved and the expected results 
in future using the pulse character of SR are discussed. 


22090 Multigamma-ray calibration sources. Meyer, R.A.; 
Massey, T.N. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). International Journal of Ap- 
plied Radiation and Isotopes; 34: No. 8, 1073-1084(Aug 
1983). (CONF-830585—). Contract W-7405-ENG-48. 

From International committee for radionuclide seminar on 
applied radionuclide metrology; Geel, Belgium (16 May 1983). 

Pure sources of long-lived activity, produced by mass sepa- 
ration or chemical purification, have been counted individually and 
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in combination on several different calibrated spectrometer systems. 
Energy and gamma ray emission probabilities were determined and 
compared well with existing established valves for **Eu. Coopera- 
tive efforts to establish a standardised set of data for short-lived fis- 
sion products were discussed. 


08 HYDROGEN 
0801 Production 


REFER ALSO TO CITATION(S) 21739, 22106, 22737, 23677 


22091 (BNL—51715) Reassessment of the OHZ process 
for the thermochemical decomposition of water. Final report. 
Findl, E.; Kulesa, F.; Strickland, G. (Brookhaven National 
Lab., Upton, NY (USA)). Aug 1983. Contract AC02- 
76CHO00016. 64p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
Order Number DE84007806. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A two-step thermochemical process to sequentially produce 
hydrogen and oxygen from water by the use of a cation-exchanged 
zeolite, cycled over a temperature range of 25° to 600°C, was reas- 
sessed at Brookhaven National Laboratory (BNL). Based on the 
work of Kasai and Bishop (Union Carbide Corp., 1976), C.C.S. As- 
sociates (CCSA) performed a preliminary plant-design study for the 
OHZ (oxygen-hydrogen-zeolite) process, and was responsible for a 
few laboratory tests of the zeolite. The results of the BNL’s more 
detailed studies showed that although the thermochemical phe- 
nomenon is valid, it is neither practical nor a cost-effective method 
of producing hydrogen from water. Experimental findings were 
based on tests of indium-exchanged mordenite zeolite (10 grams, as 
powder) without carrier gas. The cost reassessment, which was 
made without using any of BNL’s experimental data, showed that 
the hydrogen costs projected by CCSA were low by a factor of 
about six (2-h cycle time). The corrected costs, $46 to 50/10® Btu 
Hp, are about twice those predicted for electrolytic hydrogen ($24/ 
10® Btu). Corrected costs for a cycle time of 4 hours were $54 to 
58/10® Btu. This reassessment, which is based on a realistic review 
of CCSA's preliminary process design, has shown that the correct- 
ed costs projected for OHZ hydrogen are so high that no further 
consideration should be given to development of the concept. 6 ref- 
erences, 14 figures, 6 tables. 


22092 (DOE/ER/10971—2) Study of intermediates from 
transition metal excited-state electron-transfer reactions. 
Progress report, April 1, 1983-March 31, 1984, Hoffman, 
M.Z. (Boston Univ., MA (USA). Dept. of Chemistry). 31 
Mar 1984. Contract AC02-81ER10971. 7p. NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE84008587. 

Portions are illegible in microfiche products. 

In our study of intermediates from excited-state electron- 
transfer reactions, we have focused our attention during the past 
year on MV*., the reduced methyl viologen radical cation, which is 
a precursor to the formation of He in the photosensitized reduction 
of water. Through the use of photochemical and radiation chemical 
techniques, we have examined the efficiency of interaction of MV*. 
with colloidal Pt, the stability of MV*. as a function of pH, the 
quantum yield of formation of MV*. in the Ru(bpy)s:**/MV7/ 
EDTA system, and the formation of photoactive charge-transfer 
complexes between MV** and sacrificial electron donors. 


22093 The environmental impact of thermochemical proc- 
esses for hydrogen production-a preliminary assessment. Cox, 
K.E.; Bartlit, J.R. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico). Alternative Energy Sources; 5: 385- 
397(Dec 1980). (CONF-801210—). 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The environmental impact of several current cycles for hy- 
drogen production by thermochemical water-splitting was exam- 
ined from a number of specific viewpoints: resource consumption, 
air quality, water quality, solid waste disposal, and accidental spills 
or leaks. The assessment concludes that plants employing the ther- 
mochemical route for hydrogen production should be environmen- 
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tally acceptable in normal operation because water and thermal 
energy are the major process inputs and hydrogen and oxygen and 
some reject heat are the major plant products. Analysis of the spe- 
cifics indicate that these plants would show environmental impacts 
little different from those observed for an electrical generation 
plant employing the same heat source. The most serious environ- 
mental impact would rise from any accidental spills or leaks that 
are impossible to quantify at this time. Estimates were made of the 
amounts of material lost to the individual process based on a speci- 
fied recovery rate and a given plant capacity. For sulfur dioxide re- 
lease, a 3000 MWth plant would lose 30 tons/day at a recovery 
rate of 99.9%. This loss is well under the amount allowed by cur- 
rent air pollution laws of sulfur dioxide emissions from coal-fired 
electricity generation plants. For other compounds that may be 
present in certain thermochemical cycles, i.e., mercury, cadmium, 
selenium, etc., the acceptable recovery rate will have to be set by 
prevailing environmental standards. The plants should be designed 
to minimize the possibility of accidental spills or leaks on both envi- 
ronmental and economic grounds. 


0802 Storage 


REFER ALSO TO CITATION(S) 22095, 22131, 22850 


22094 (EUR—8690-DE) Investigation of the hydrogen 
susceptibility of steels used for the storage and transportation 
of gaseous hydrogen. Comparison of different testing methods. 
Windgassen, K.F.; Kesten, M. (Commission of the Europe- 
an Communities, Luxembourg; Messer Griesheim G.m.b.H., 
Duesseldorf (Germany, F.R.). Abt. Industriegase). 1983. 
67p. (In German). Commission of the European Communi- 
ties, Luxembourg. 

The presented work is part of a joint research project car- 
ried out by the three companies L'Air Liquide, Hoechst and Messer 
Griesheim, the general purpose of which was to study the hydro- 
gen susceptibility of commonly used pressure vessel steel grades in 
order. to qualify these materials and to ensure their safe and eco- 
nomic use when handling high pressure hydrogen gas. The particu- 
lar aim of the research activities presented in here was to provide 
basic information on the critical conditions necessary to initiate hy- 
drogen induced fatigue cracks at possible surface defects. For this 
purpose tubular steel samples have been subjected to low frequency 
internal pressurization cycles with pure hydrogen gas. The samples 
originated from commercially manufactured seamless tubes which 
had been fabricated from quenched and tempered steels 34 CrMo4 
and 40 Mn4 respectively. Each specimen had a longitudinal ma- 
chined V-notch of known dimensions. The incident of fatigue crack 
initiation at the root of the artificial defect was monitored by means 
of strain gauges applied across the notch opening. 


0806 Industrial And Commercial Use 


22095 Liquid-hydrogen storage and refueling for automo- 
tive applications. Peschka, W.; Edeskuty, F.J.; Stewart, 
W.F. (Deutsche Forschungs--und Versuchsanstalt fur Luft- 
und Raumfahrt, Stuttgart). Alternative Energy Sources; 5: 
407-417(Dec 1980). (CONF-801210—). 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The Division of Transportation Energy Conservation of the 
U.S. Department of Energy, the Los Alamos Scientific Laboratory 
(LASL), the Deutsche, Forschungs- und Versuchsanstalt fur Luft- 
und Raumfahrt (DFVLR), and the New Mexico Energy Institute 
are participating in a cooperative project to examine the use of 
liquid hydrogen as an automotive fuel by investigating the liquid- 
hydrogen refueling process, assessing safety problems in this appli- 
cation of liquid-hydrogen-fueled vehicles, and demonstrating the 
state of the art in liquid-hydrogen-fueled vehicles. A 1979 Buick 
Century with a 3.8-L displacement turbocharged V-6 engine has 
been converted to operation on hydrogen which is supplied to the 
engine from a 150-L on-board liquid-hydrogen storage tank. The 
car is being routinely refueled with liquid hydrogen using a refuel- 
ing station that was designed and built by the DF VLR. The present 
on-board liquid-hydrogen storage tank, designed and built by the 
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DFVLR, will be replaced with a 150-L tank being built jointly by 
LASL and the DFVLR. The new tank is cylindrical in shape with 
a stainless steel inner vessel and an aluminum outer vessel with two 
copper radiation shields cooled by boiloff hydrogen gas. The liquid- 
hydrogen transfer process has been examined and actual losses are 
compared to calculated losses. Liquid-hydrogen losses such as boi- 
loff are not too difficult to determine; however, operating losses, 
such as occur during refueling, are more nebulous. Transfer losses 
involve the mass of metal to be cooled down, heat leak through the 
thermal insulation, cooldown of the pressurization gas, and flashing. 
Some of these losses depend upon the flowrate and some depend 
upon the temperature of the transfer lines and the on-board storage 
tank; therefore, the operating procedure becomes an important 
factor in minimizing these losses. 


0808 Properties 
REFER ALSO TO CITATION(S) 22094 
0809 Environmental Aspects 


REFER ALSO TO CITATION(S) 22093 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 
REFER ALSO TO CITATION(S) 21765, 22105, 23061 


22096 (DOE/PC/40771—10) Fischer-Tropsch synthesis 
in slurry reactor systems. Quarterly report, August 1, 1983- 
October 31, 1983. Satterfield, C.N.; Bartos, T.; Huff, G.A. 
Jr.; Hanlon, R.; Matsumoto, D.; Stenger, H. (Massachusetts 
Inst. of Tech., Cambridge (USA)). 1983. Contract FG22- 
81PC40771. 18p. NTIS, PC A02/MF A0Ol. Order Number 
DE84002284. 

In the Quarterly Report for November 1, 1982 to January 
31, 1983 we presented a new and improved kinetic expression for 
the Fischer-Tropsch synthesis on an iron catalyst and suggested its 
use for kinetic modeling where information on a specific iron cata- 
lyst of interest was unavailable or inadequate. In the past it has usu- 
ally been assumed that the reaction is first order in hydrogen and 
zero order in carbon monoxide, although it is known that this is in- 
adequate at high conversions. We have now prepared a brief 
report, copy attached, which shows the extent to which the simple 
first-order expression will be in error as a function of degree of 
conversion and other variables. The effect of conversion of H2/CO 
usage ratio is also presented. Our extensive series of studies com- 
paring the Fischer-Tropsch reaction in the presence of octacosane 
and in phenanthrene is still being analyzed. Some of the early work 
was affected by small amounts of a sulfur compound in the phenan- 
threne used. These studies were subsequently repeated with a 
highly-purified phenanthrene. The nature of the liquid clearly has 
an effect on the reaction that may be related at least in part to the 
increased solubility of H2 and CO in phenanthrene. 


22097 (DOE/PC/50816—4) Metal boride catalysts for 
indirect liquefaction. Annual technical progress report, Sep- 
tember 1, 1982-August 31, 1983. Bartholomew, C.H. 
(Brigham Young Univ., Provo, UT (USA)). 30 Sep 1983. 
Contract FG22-82PC50816. 39p. NTIS, PC A03/MF AO1. 
Order Number DE84000556. 

During the first ten boron-promoted cobalt and iron cata- 
lysts and one sodium-promoted cobalt catalyst were prepared by 
procedures developed in this laboratory. Each was characterized by 
chemical analysis and H2 chemisorption. Particle size distributions 
were determined by TEM for selected catalysts. New columns 
were installed in our gas chromatograph which substantially im- 
proved the accuracy of our analysis for Fischer-Tropsch products. 
Three catalysts were tested for CO hydrogenation activity and se- 
lectivity at 1 atm. The results indicate that boron-promoted cobalt 
and iron catalysts have unique selectivity properties; boron-promot- 
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ed cobalt is particularly selective for Cs-Ci2 hydrocarbons and for 
Cs-C; olefins. Moessbauer spectra were obtained at 298 K for all of 
the iron catalysts prepared in this study. These spectra provide evi- 
dence that boron-promoted iron catalysts washed in the absence of 
water consist predominantly of stoichiometric iron borides such as 
Fe2B. 26 references, 10 figures, 7 tables. 


22098 (DOE/PC/60019—1) Two-stage process for con- 
version of synthesis gas to high quality transportation fuels. 
Quarterly report, 8 June-30 September 1983. Kuo, J.C.W. 
(Mobil Research and Development Corp., Paulsboro, NJ 
(USA)). Nov 1983. Contract AC22-83PC60019. 44p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84009624. 

The design of two large hot-flow models, to be used for 
slurry bubble-column hydrodynamic studies, is described. Scoping 
experiments were performed in smaller models to study the effects 
of feed-gas distributor type, column diameter, and liquid medium 
on gas holdup and bubble sizes. In addition, a literature review of 
bubble-column hydrodynamics is presented. Modifications to im- 
prove the operation and flexibility of the existing two stage pilot 
plant have been designed and construction initiated. Also, a sample 
of reactor-wax was fractionated under vacuum in a laboratory still. 
8 figures, 4 tables. 


22099 (DOE/PC/60805—T2) Cation promotion effects in 
zeolite-supported F-T catalysts. Second quarterly report, De- 
cember 1983-February 1984, Goodwin, J.G. Jr.; Sayari, A. 
(Pittsburgh Univ., PA (USA). Dept. of Chemical and Petro- 
leum Engineering). Mar 1984. Contract FG22-83PC60805. 
12p. NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE840099 18. 

The current researclf involves a study of the promotion ef- 
fects of the neutralizing alkali cations on CO hydrogenation (under 
typical F-T conditions) over zeolite-supported Ru catalysts. During 
this quarter, work has been continued in all tasks of the project. 
More than thirty catalysts have been prepared. All of them have 
been analyzed by means of atomic absorption. Substantial progress 
in characterization of these catalysts by means of H2 chemisorption 
has been made. Further investigation of the adsorptive properties of 
some representative samples are being made by the frequency re- 
sponse technique. Construction of a high pressure reaction system 
has just been completed. For the time being, preliminary tests of 
the apparatus, especially the analytic system, are in progress. Cata- 
lytic runs of CO hydrogenation will begin shortly. 13 references. 


22100 (DOE/R7/01216—T1) Méethane plant. Final 
report. Schoof, J.E. (Schoof (James E.), Council Grove, KS 
(USA)). 31 Dec 1983. Contract FG47-81R701216. 20p. 
NTIS, PC A02; 3; GPO Dep. Order Number DE84009676. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Progress is reported on a project demonstrating methane 
production from dairy manure. Construction started in April 1982 
and was essentially completed in the fall of 1982. Manure pit fluid 
plus a little manure was loaded into the digester in the summer of 
1983. No gas pressure developed. Testing in the fall of 1983 estab- 
lished that there was a gas leak in the digester unit. Upon patching 
of the leak, a digester of about 3000 ft® useful capacity will be 
available. An electric generating unit has not yet been installed. 
Fertilizer tests will be performed later. 


22101 (DOE/RA/50390—T1) Feasibility study for early 
commercialization of a modular-unit dual fluidized-bed system 
for converting terrestrial biomass into alternate fuels. Final 
report. Bailie, R.C.; Anderson, R.J.; Carmack, M.; Doner, 
D.E.; Wagner, J.A.; Ando, Naoyoshi; Frank, N.W.; Goke, 
Chikao; Hirayama, Yoshio; Ito, Kanichi. (EEE Corp., Brid- 
geville, PA (USA); Ebara Corp., Tokyo (Japan)). 1981. 
Contract FG07-80RA50390. 385p. NTIS, PC A17/MF AO1; 
1; GPO Dep. Order Number DE84008537. 

Portions are illegible in microfiche products. 

The economic and technical feasibility for commercialization 
of a dual-fluidized bed system for converting terrestrial biomass 
into alternative fuels was investigated. The preliminary facility pro- 
duced medium-Btu gas from wood chips. Another task investigated 
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possible uses for synthesis gas as well. A detailed analysis was car- 
ried out for the generation of synthesis gas and its conversion to 
methanol. An analysis of feedstock availability and market potential 
for woody biomass was also performed. Environmental, health, 
safety, and socioeconomic aspects were also considered. Feasibility 
work included application of the Japanese technology to a site-spe- 
cific biomass application in the US. The plant would use 500 tons/ 
day of wood. The early commercialization of the dual-fluidized bed 
system depends on a number of factors. Two of the most important 
considerations are (1) bringing the technology demonstrated at Star 
Dust '80 to the United States market place and the economic at- 
tractiveness of the fuel gas produced as an alternative to the con- 
ventional fuels. It has been demonstrated that the dual-fluidized bed 
system is technically and environmentally suited to the Plattsburgh 
plant site application. Hence, the obstacle of a commercially dem- 
onstrated plant has been overcome. On the other hand, the cost of 
the fuel gas, $8.24/million Btus (10% ROI) and $12.04/million Btus 
(20% ROJ) is not economically attractive. In order to make this 
plant economically attractive, several alternatives are available in- 
cluding: (1) building multiple facilities, (2) increasing operating effi- 
ciencies, and (3) packaged plants. 91 references, 84 figures, 77 
tables. (DMC) 


22102 (PB—84-143148) Study of the steam gasification 
of organic wastes. Antal, M.J. Jr.; Edwards, W.H.; Fried- 
man, H.L.; Rogers, F.E. (Princeton Univ., NJ (USA). Dept. 
of Mechanical and Aerospace Engineering). Jan 1984. 107p. 
NTIS, PC A06/MF AO1. 

Chemical kinetic data describing the pyrolysis/gasification 
characteristics of organic waste (biomass) materials is needed for 
the design of improved conversion reactors. Unfortunately, little 
data is available in the literature on the pyrolysis kinetics of waste 
materials, and essentially no data has been published on the rates 
and products of the secondary, gas phase reactions. The objective 
of this research was to determine the effects of various reactor con- 
ditions (residence time, temperature, and heating rate) on the rates 
of the primary pyrolysis reactions, and the rates and products of 
the secondary gas phase reactions. 


22103 (PB—84-151661) Biomass gasification kinetics - 
phase 2. Annual report, July 1982-June 1983. Simmons, 
G.M. (Idaho Univ., Moscow (USA)). Aug 1983. 28p. NTIS, 
PC A03/MF AOl1. 

Gasification kinetics of biomass is being studied by tracking 
the rate of formation of gaseous decomposition products. Two 
areas of research have been investigated during the past year, one 
involving kinetic pathways and the other related to heat transfer 
limitations on the rate of pyrolysis. For cellulose, it is confirmed 
that decomposition proceeds via a sequential process where an acti- 
vation or partially depolymerized reaction is followed by the gase- 
ous forming reactions. This kinetic scheme results in a gradual shift 
in rate controlling step from low temperatures up to about 350 C, 
where the second decomposition reaction is almost totally rate con- 
trolling. The heat transfer analysis determines the relationship be- 
tween particle size and temperature where the transition between 
kinetic rate control passes to heat transfer control. Using larger par- 
ticles than the values indicated by this analysis will require detailed 
heat transfer modeling in order to interpret kinetic data. 


22104 Environmental studies on methane production by 
anaerobic digestion of municipal wastes. Sengupta, S.; Daly, 


E.; Faroog, S.; Gerrish, H.P.; Nemerow, N.; Woug, K.V. 
(University of Miami, Coral Gables, Florida). Alternative 
Energy Sources; 9: 299-314(Dec 1980). (CONF-801210—). 
Contract AS05-78EV 10133. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

A 100 ton per day proof of concept plant for anaerobic di- 
gestion of municipal wastes has been in operation at Pompano 
Beach, Florida. Physical, chemical and biological characterizations 
of influent and effluent, solid liquid and gaseous streams are being 
conducted. These studies are aimed at determining the environmen- 
tal viability of the process. Major, minor and trace analyses have 
identified numerous organic and inorganic compounds, some of 
which are in the EPA priority pollutant category. The quality of 
the filtrate from the plant indicates that treatment may be necessary 
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prior to direct disposal. The filtrate has shown no toxic effects in 
bacterial contact studies. Preliminary Ames tests have shown no 
significant mutagenicity. The mobility of heavy metals in the ef- 
fluents in local soil has been investigated using batch leaching and 
numerical modelling studies. 


22105 Chemical comparisons of liquid fuel produced by 
thermochemical liquefaction of various biomass materials. 
Russell, J.A.; Landsman, S.D.; Molton, P.M. (Pacific North- 
west Laboratory, Richland, Washington). Alternative Energy 
Sources; 3: 307-322(Dec 1980). (CONF-801210—). Contract 
AC06-65RL01830. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Liquefaction of biomass in aqueous alkali at temperatures up 
to 350°C is an effective way to convert solid wastes into liquid 
fuels. We studied the liquefaction oils of several forms of biomass 
differing in proportions of cellulose, hemi-cellulose, lignin, protein, 
and minerals, and compared their chemical composition. We found 
that the proportions of chemical components varied considerably 
depending on the type of biomass liquefied. However, all the oils, 
even those produced from cellulose, had similar chemical charac- 
teristics due to the presence of significant quantities of phenols. 
These phenols are at least partially responsible for the corrosivity 
and viscosity commonly associated with biomass oils. The differ- 
ences in chemical component distribution in the various biomass 
oils might successfully be exploited if the oil is to be used as a 
chemical feedstock. If the oil is to be used as a fuel, however, then 
reaction conditions will be a more important consideration than the 
source of biomass. 


22106 Energy aspects of neutral solvents biosynthesis and 
use. Griffith, W.L.; Compere, A.L.; Googin, J.M.; Mour- 
nighan, R.E. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee). Alternative Energy Sources; 3: 377-384(Dec 
1980). (CONF-801210—). Contract W-7405-ENG-26. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Neutral solvents, which include 1-butanol, 2-propanol, etha- 
nol, and acetone, can be made from a wide variety of raw materials 
by bacterial fermentation. These materials generally have a slightly 
higher fermentation energy yield from a given substrate than does 
ethanol. Hydrogen is produced as a fermentation offgas. Separation 
energy balances are improved by means of a miscibility gap be- 
tween 1-butanol and water and a high product volatility. Neutral 
solvents use complements emulsified fuels technology, which will 
soon be fielded by the U.S. Army, and which is being investigated 
for the FAA. In their current investigations, 1 to 20% water is 
emulsified, together with surface active agents and antimist com- 
pounds, in diesel fuel. A new process, fualex, or fuel alcohol extrac- 
tion, uses hydrocarbons such as those found in fuels, together with 
a surfactant, to extract neutral solvents from fermentation broths. 
The resultant high-alcohol emulsion can be separated to remove al- 
cohols or directly used in fuels. Potential advantages of the use of 
the retained water include lower NO /SUB x/ and particulates and 
an improved energy balance. 


22107 Bioconversion of an industrial waste to methane 
gas. Kremer, F.; Fradkin, L. (ESCOR, Inc., Northfield, Illi- 
nois). Alternative Energy Sources; 7: 271-282(Dec 1980). 
(CONF-801210—). 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Four, unmixed, bench-scale digesters were operated for 89 
days on a 15-day solids retention time. The seed and the feed for 
digester stabilization were obtained from a combined domestic and 
industrial wastewater treatment plant. After stabilization of the 
units, an industrial wastewater from a drum recycling center was 
incorporated into the feed of three of the four digesters. The total 
solids in digesters 3, 4 and 5 were increased by 10, 30 and 50%, 
respectively, by addition of the industrial waste. Digester 4, with 
no industrial loadings served as the control. The industrial portion 
consisted of a wastewater from the drum cleaning operation and a 
variety of wastes resulting from the residues in the drums. These 
residuals contributed to the variability of the wastewater. During 
the third retention time, gas volume dropped markedly, first in di- 
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gester 5 and then in digester 4. Coinciding with the faltering gas 
volume was a dramatic rise in volatile acids and supernatant lead 
concentrations and a decline in volatile solids and COD reduction 
and pH. Digester 3, however, with the lowest of the industrial 
loadings was functioning as well as the control during the period of 
instability in the other two experimental units. After two retention 
times, digesters 4 and 5 began to recover; volatile acids and super- 
natant lead levels decreased and gas volume, pH and COD and 
volatile solids reduction rose. This recovery shows the ability of 
the acidogenic and methanogenic bacteria to degrade a variable and 
potentially toxic industrial waste. 


22108 Enhancement of methane gas production using an 
industrial waste in anaerobic digestion. Fradkin, L.; Kremer, 
F. (Energy and Environmental Systems Division, Argonne 
National Laboratory, Argonne, Illinois). Alternative Energy 
Sources; 7: 283-290(Dec 1980). (CONF-801210—). 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

One method of recycling that may aid in the solution of the 
current energy problems is anaerobic digestion. Chromium shavings 
are a solid waste produced by the leather tanning industry. Chromi- 
um can block enzymatic systems or interfere with essential cellular 
metabolites of most oxidizing bacteria. In general, heavy metals co- 
agulate and precipitate proteins, many of which are denatured by 
this action. This study examines the effects on anaerobic digestion 
of chromium shavings from leather tanning. Leather chrome shav- 
ings contain proteins, nitrogen, and fats. These shavings were 
added to two of three digesters at various rates. The methane gas 
production of the experimental units improved significantly com- 
pared to the control. In addition, the presence of a toxic loading or 
change of feed had no harmful effect on the digester performance. 


22109 Characterization of gas produced by the anaerobic 
digestion of municipal solid waste. Gerrish, H.P.; Daly, E.L.; 
Lascarro, J.F.; Nemerow, N.; Sengupta, S.; Wong, K.F. 
ery of Miami, Coral Gables, Florida). Alternative 

Energy Sources; 7: 291-299(Dec 1980). (CONF-801210—). 
Contract AS05-78EV 10133. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

A large-scale proof-of-concept facility has been constructed 
in Pompano, Florida, to evaluate the feasibility of producing meth- 
ane-rich gas from the anaerobic digestion of municipal solid waste. 
The University of Miami together with the AMES Research Labo- 
ratory are participating in the environmental source assessment of 
that technology. The ultimate goal is to determine if the products 
are environmentally acceptable or are of less environmental conse- 
quence (with or without controls) than if generated in an unpro- 
cessed landfill. This paper describes the gas analysis procedure and 
the gas composition as determined to date for unstable, lower meso- 
philic (30°-40°C) digester conditions and with the plant operating 
at only 15% of its design capacity. It is observed that the composi- 
tion of the biogas from the large-scale facility is quite similar, with 
the possible exception of H2S and NHs, to that produced by small- 
scale digesters and in landfills. The CH, and CO: levels varied sig- 
nificantly about mean values of 55% and 45% respectively. At this 
stage of the evaluation, it appears that the potential environmental 
concern might be from the odorous components of the biogas. 


22110 Prototype demonstration studies of production of 
methane from municipal solid waste at Pompano Beach, Flori- 
da. Faroog, S.; Daly, E.; Dasgupta, A.; Gerrish, M.P.; Sen- 
gupta, S.; Wong, K.F. (University of Petroleum & Minerals, 
Dhahran). Alternative Energy Sources; 7: 313-324(Dec 1980). 
(CONF-801210—). Contract AS05-78EV 10133. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

A prototype demonstration plant for the production of meth- 
ane from anaerobic digestion of municipal solid waste in amounts 
up to 100 tons per day is built at Pompano Beach, Florida. The 
plant is capable of producing 6000 ft* of gas per ton of municipal 
waste. Approximately half of the gas is methane, the other half CO. 
along with some trace gases. In this plant the raw municipal solid 
waste is shredded, ferrous metals removed magnetically and air 
classified to obtain an organic-rich light weight fraction, which is 
periodically mixed with sewage sludge and fed into the anaerobic 
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digester. The processed effluent is filtered in a vacuum iilter and 
the emerging filter cake is disposed on the nearby existing sanitary 
landfill. The filtrate is recirculated into the digester. Various gas, 
solid and liquid streams coming out of the digester are analyzed for 
physical, chemical and biological pollution parameters. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 22101, 22106, 22142, 22650, 23057, 23102 


22111 (DOE/ER/10720—15) Study of synthesis gas con- 
version over metal oxides. Progress report, August 1, 1983- 
July 31, 1984, Ekerdt, J.G. (Texas Univ., Austin (USA)). 
1984. Contract AS05-80ER10720. 12p. NTIS, PC A02; 3; 
GPO Dep. Order Number DE84008813. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The primary objectives of the research are identification of 
the reaction intermediates present during CO hydrogenation reac- 
tions, determination of the reaction pathways whereby the interme- 
diates are converted into products, identification of the active sites 
for the various steps in CO hydrogenation and the development of 
an understanding of the causes for catalytic activity and selectivity. 
Iron oxide and zirconium dioxide catalysts were used to study the 
Fischer-Tropsch and isosynthesis processes, respectively. Both in- 
volve CO hydrogenation but display very different selectivity and 
catalytic chemistry. The presence of acyl intermediates and their 
role, if any, in the Fischer-Tropsch process over iron-based cata- 
lysts was studied at one to ten atm total pressure and 225°C. The 
studies involved introducing a scavenger into the CO/H2 feed mix- 
ture which would selectively react with acyl species and form a 
compound which was easily identified. The significance of our ex- 
periments and their interpretation is difficult to assess at present. 
We were unable to correlate the concentration of hydrocarbon or 
oxygenated synthesis products, chiefly methanol and ethanol, with 
the concentrations of trialkyl amines. A correlation may have sug- 
gested if acyl species are formed during the propagation reaction or 
if they are formed as precursors to aldehyde and alcohol products. 
The diethyl amine studies do provide consistent evidence that CO 
insertion does occur over a heterogeneous surface during Fischer- 
Tropsch synthesis. The isosynthesis studies have included work at 
35 atm and at 1 at:a. The high pressure work is examining the 
branching reaction and the C2-C, isosynthesis products. The 1 atm 
studies are examining the C, surface species which may initiate the 
reaction as well as participate in the formation of C2+ products 
and are examining the role of surface sites in CO/He reactions over 
ZrO2. 20 references, 2 figures. 


22112 (DOE/PC/30239—T4) Mechanistic studies of 
catalytic methanol synthesis. Final report. Kung, H.H. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Chemi- 
cal Engineering). Mar 1984. Contract FG22-80PC30239. 
30p. NTIS, PC A03/MF A0O1; 1; GPO Dep. Order Number 
DE84008380. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

e catalytic methanol production on a Cu-Zn-oxide cata- 
lyst was studied at 17 atm and about 200 C in a batch reactor. The 
initial rate measurement was performed for different CO2/CO ratios 
in the feed. The rate was found to increase with increasing CO2/ 
CO, for a fixed He partial pressure. This behavior was observed for 
catalysts at different stages of deactivation, and from 195 to 225 C. 
Addition of a small amount of water vapor greatly suppressed the 
rate. When C!*Q2 was used in a feed of CO2:CO:H2 = 3:10:20, the 
initial rate of production of methanol-'*O was found to be about 
half the rate of production of methanol-'*O. In view of the much 
lower partial pressure of CO2 than CO in the feed, this result sug- 
gests that the hydrogenation rate of CO. on a per mole basis is 
faster than that of CO. This is consistent with the above initial rate 
data. Production of C!*O'*O and C!*O: were also rapid, which in- 
dicated rapid exchange of the lattice oxygen with CO2. The pro- 
duction of H2'*O was also rapid, being about twice as fast as the 
methanol production rate. Thus under the conditions of initial rate 
measurements, the water-gas shift reaction is rapid. The relative 
rates of hydrogenation of CO2 and CO were also determined near 
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chemical equilibrium by the relaxation method. Nonequilibrium 
thermodynamic theories were applied to describe the relaxation 
process. The physical meaning of the equilibrium exchange rate for 
a complex reaction was discovered. A method was developed to 
mesure the equilibrium exchange rates of the simultaneous reactions 
in methanol synthesis. 18 references, 4 figures, 3 tables. 


22113 (DOE/PC/50810—T6) Promotion effects on the 
synthesis of higher alcohols. Sixth quarterly report, December 
1983-February 1984, Goodwin, J.G. Jr.; Chuang, S.C. (Pitts- 
burgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering). Mar 1984. Contract FG22-82PC50810. 14p. 
NTIS, PC A02/MF A0Ol; GPO Dep. Order Number 
DE84009916. 

During the sixth quarter of the project, a study of CO hy- 
drogenation over alkali-promoted Rh/TiO: catalysts was carried 
out by addition of ethylene to clarify the alkali promotion effect on 
the specific reactions in this synthesis. The following conclusions 
for Rh/TiO: catalysts can be drawn from this study: (1) The active 
sites for oxygenate formation during CO hydrogenation over Rh/ 
TiO, are not sensitive to the chemical nature of the alkali promoter 
while the active sites for hydrocarbon formation are strongly de- 
pendent upon the chemical properties of the alkali promoter. (2) K 
and Cs promoters significantly suppress ethylene incorporation into 
higher hydrocarbons. (3) The hydrogenation ability of Rh/TiO2 
catalysts decreases in the order: unpromoted > Li > K > Cs. Fi- 
nally, the addition of small quantities of ethylene to the reactant 
stream provided an excellent way to probe modifications in a 
number of the reactions as a result of alkali promotion. 20 refer- 
ences, 2 tables. 


22114 (DOE/R7/01009—T1) Local production of agri- 
cultural fuel: conversion of alfalfa to ethanol. Final report. 
Nelson, D.; Tjostem, J.; Koeltzow, D.E. (Luther Coll., De- 
corah, IA (USA)). Sep 1981. Contract FG47-79R701009. 
37p. NTIS, PC A03/MF A0O1; 1; GPO Dep. Order Number 
DE84007759. 

Portions are illegible in microfiche products. 

Initial project goals were to determine the economic and 
technological feasibility of producing fuel grade ethanol from the 
sugars contained in alfalfa and other legumes using a small-scale, 
single-farm production facility. These data indicate that alfalfa from 
the field does have reducing sugar present before any breakdown 
due to the presence of the mold. There is also plenty of natural 
bacterial contamination which quickly depletes the sugar supply. 
However, if the alfalfa is autoclaved prior to incubation, the 
number of bacteria present in the samples is greatly reduced. There 
was no difference between the flasks which contained an inoculum 
of Tricoderma reesei and those that did not. Analysis of these solu- 
tions failed to show any trace of cellulase activity even after 288 
hours (12 days). Therefore, one can also conclude that the Trico- 
derma reesei strain QM9414 does not grow on alfalfa under these 
conditions. Future experiments will involve different conditions of 
temperature and pH. Acid insoluble lignin levels in our 3rd cutting 
alfalfa samples range from 16.8% to 19.77% with an average of 
18.3%. This agrees well with the levels of 13.8% and 15.9% report- 
ed by Linder, et al. Results of lipid, water, protein, lignin and cellu- 
lose analysis of alfalfa are given. Over 80% of the cellulose in alfal- 
fa can be converted into glucose. Subsequent fermentation by S. 
carlisbergenois produced near theoretical yields of ethanol. Howev- 
er, the cost of the hay was $440.00; the market value of the ethanol 
was $120.00. The poor economics results since only 13.1% of the 
alfalfa contains cellulose. Results show that while production of 
ethanol from legume-type plants is technically possible, it is not 
economically feasible. 


22115 (JEN—547) Acid prehydrolysis of the lignocellulo- 
sic biomass from thistle ‘Onopordum nervosum boiss”. 
Suarex, C.; Paz Saa, D.; Diaz Palma, A. (Junta de Energia 
Nuclear, Madrid (Spain)). 1983. 20p. (In Spanish). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701256. 

The acid prehydrolysis of the lignocellulosic biomass from 
thistle O. nervosum has been conducted to determine the conditions 
for maximum yield of pentoses with minimum yield of hexoses. 
Variables studied were acid concentration (H2SO,, 1, 3, 4 and 5%), 
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temperature (1000° and 120°C) time, solid to liquid ratio and degree 
of fineness of thistle (4 to 65 mesh). 


22116 (LBL—17481) Nutritional and environmental fac- 
tors in ethanol fermentation by Saccharomyces cerevisiae. 
Wong, H.; Wilke, C.R.; Blanch, H.W. (Lawrence Berkeley 
Lab., CA (USA)). May 1983. Contract AC03-76SF00098. 
285p. NTIS, PC A13/MF A0Ol; 1; GPO Dep. Order 
Number DE84009693. 

Portions are illegible in microfiche products; Thesis. Submit- 
ted by H. Wong. 

Using Saccharomyces cerevisiae as a model system, a basic 
study of the nutritional and environmental factors in ethanol fer- 
mentation was carried out to provide fundamental and practical 
bases for design of fermentation media and culture conditions. The 
requirements for all active medium components need to be deter- 
mined in order to establish balanced media, which are important to 
reduce raw materials costs and to minimize inhibition from buildup 
of excess feed components in recycle processes with selective etha- 
nol removal. Pulse injection of nutrients into continuous cultures 
was an effective method for screening active nutrients. In a system- 
atic sensitivity analysis the effect of feed concentration of these in- 
dividual nutrients was then determined and allowed formulation of 
media optimal with respect to the major fermentation parameters. 
Biotin, pantothenate, myo-inositol, potassium and phosphates ap- 
peared to stimulate growth preferentially to ethanol production. In 
contrast, thiamine and pyridoxine appeared to enhance specific eth- 
anol productivity. The effect of ammonium sulfate depended on 
concentration. A conceptual model was proposed to relate the ef- 
fects of these nutrients to biochemical pathways and functions. 
With these data and model the minimum cost combination of raw 
materials to achieve a medium of well defined components can be 
determined with a linear program. This computer program shows 
that many growth factors and minerals can be added to media more 
economically as pure components than as fractions of complex fac- 
tors. 225 references, 61 figures, 54 tables. 


22117 (NE-BF—83-9) Combined cycle energy plant based 
on peat. Brandberg,Aa. (Naemnden foer Energiproduktions- 
forskning, Stockholm (Sweden)). 1983. 29p. (In Swedish). 
NTIS (US Sales Only), PC A02/MF A011. Order Number 
DE84770229. 

Portions are illegible in microfiche products. 

Dynamic system analysis of a combined cycle plant has been 
performed. Three cases have been studied, namely (i) production of 
methanol combined with delivery with waste heat for district 
heating,(ii) reduced production of methanol combined with district 
heating systems,(iii) reduced methanol and electric power produc- 
tion in a combined cycle plant and distribution of waste heat. The 
calculations show that waste heat from a 1000 ton/day methanol 
plant will amount to 80 MW and the efficiency of the plant in- 
crease to 72%. The production cost of methanol will be reduced by 
15 to 20%. If the total heat demand is to be covered by the plant, 
then the production of methanol is to be reduced. Production of 
electric power will involve further reduction of methanol produc- 
tion. 


22118 (SERI/SP—751-1007) Fermentation guide for 
common grains: a step-by-step procedure for small-scale etha- 
nol fuel production. (Solar Energy Research Inst., Golden, 
CO (USA)). Jun 1981. Contract AC02-77CH00178. 38p. 
NTIS, PC A03/MF A0i; GPO Dep. Order Number 
DE84009392. 

This booklet covers in detail all the procedures prior to and 
including fermentation that are necessary to produce the highest 
possible yields from small-scale ethanol plants. Batch starch conver- 
sion of corn, barley, wheat, and milo using enzymes (a-amylase and 
glucoamylase) from bacteria and fungi is described. The types of 
yeast to use in fermenting the mash and the equipment and chemi- 
cals needed are detailed. Refinements that can help to improve eth- 
anol production are presented. (DMC) 
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22119 Methanol synthesis gas from wood gasification. 
Baker, E.G.; Mitchell, D.H.; Mudge, L.K.; Brown, M.D. 
(Pacific Northwest Lab., Richland, WA). Energy Progress; 3: 
No. 4, 226-228(Dec 1983). 

Battelle, Pacific-Northwest Laboratory (PNL) is developing 
a catalytic steam-gasification process for the production of metha- 
nol-synthesis gas from wood. In this process biomass is reacted 
with steam in the presence of catalysts. The shift-conversion and 
reforming reactions take place in the gasifier, promoted by the cata- 
lyst. After CO2 removal the product gas contains about 95% syn- 
thesis gas (H2+CO) in approximately a 2:1 H2/CO ratio. These 
studies indicate that the cost of methanol from wood-gasification fa- 
cilities is competitive with the current price of methanol. Laborato- 
ry gasifier results with various catalysts are included. Because of 
the economic incentive to provide synthesis gas at a higher pres- 
sure for methanol synthesis the PDU was modified to operate at 10 
atm. The results obtained at this pressure are presented. 


0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 22829 


22120 (PB—84-143668) Treatment of fragmentizer waste 
by starved air incineration - a brief feasibility study. Daborn, 
G.R.; Webb, M. (Warren Spring Lab., Stevenage (UK)). 
1984. 12p. (LR—465(MR)M). NTIS, PC $22.50/MF$22.50. 

Details are presented of the results of brief combustion trials, 
using wastes recovered from fragmentizer scrap processing as the 
fuel. Testing was conducted using two types of waste fuel sample, 
as-received and pre-processed, in a starved air incineration unit. At- 
tention has been paid to the fate of the non-ferrous metals con- 
tained in the fuel and it has been shown that their recovery can be 
almost quantitative. During combustion no problems were encoun- 
tered with emissions from the unit. It is concluded that the combus- 
tion of this type of waste is technically feasible but that further 
studies are essential to establish optimum conditions and process ec- 
onomics. (Copyright (c) Crown Copyright 1983.) 


22121 Net energy from municipal solid waste. Treat, L. 
(Oak Ridge Associated Univ., TN). pp 4255-4276 of Alter- 
native energy sources, Miami international conference. 
Washington, DC; Hemisphere Publishing Corp. (1978). 

From Alternative energy sources, Miami international con- 
ference; Miami Beach, FL (5 Dec 1977). 

veral technologies for producing energy from municipal 

solid waste are compared. One of the most promising systems is 
one which produces solid fuel and uses it as a supplemental fuel at 
an existing coal-burning steam plant. This is used as a surrogate 
system in this study. A description of each of the components of 
the system is given. An analysis of the energy expenditures and the 
energy savings for each component is made. The ratio of energy 
expenditures to energy savings for the entire system is found to be 
approximately 9 percent. 32 references 
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REFER ALSO TO CITATION(S) 22124 


1302 Site Geology And Meteorology 


22122 (PB—84-128859) Small hydro-electric resource as- 
sessment: southland. (New Zealand Energy Research and 
Development Committee, Auckland). Feb 1983. 38p. (R— 
89). NTIS, PC E04/MF E01. 

Prepared in cooperation with Duffill Watts and King Ltd., 
Invercargill, New Zealand. 

In this study of the hydroelectric potential of the Southland 
Electric Power Supply Authority's area, five hydroelectric schemes 
have been identified as being within the guidelines of this study on 
both magnitude and economic grounds. These five schemes have 
been chosen from a total of 32 identified sites as the most likely to 
be developed in the near future. 
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1303 Plant Design And Operation 


22123 (PB—84-130749) Small hydro power development. 
1. Methodology for feasibility and other studies appropriate 
for small hydro power development. 2. Local manufacture of 
small hydro power equipment (turbine). 3. Ways and means of 
cost reduction compatible with viability and utility require- 
ments. (United Nations Industrial Development Organiza- 
tion, Vienna (Austria)). 9 Aug 1983. 18p. NTIS, PC E03/ 
MF E01. 

The report covers (1) methodology for feasibility studies and 
other studies appropriate for SHP (2) domestic production of SHP 
equipment turbines (3) ways and means of costs reduction compati- 
ble with viability and utility requirements. 


1305 Economics And Management 


22124 (DPSP-TUDOR—1980-DEL-Version) Report on 
the Savannah River Plant Hydroelectric Project. (Tudor En- 
gineering Co., Denver, CO (USA)). Sep 1980. Contract 
ACO09-76SR00001. 49p. NTIS, PC A03/MF AOl1; 1; GPO 
Dep. Order Number DE84003035. 

Portions are illegible in microfiche products. 

The hydroelectric power potential for two cooling-water ef- 
fluent channels in the Savannah River Plant is reported. These are 
the channels that convey the cooling water flows from Reactor 
Areas K and C. The results of the studies that were carried out, as 
well as the hydroelectric project proposed for each site are report- 
ed. For the effluent channel that conveys the cooling water flows 
from Reactor Area K, a hydroelectric power plant with an in- 
stalled capacity of 1810 kilowatts is proposed. The main project 
features will be a valve chamber to the power plant, a power plant 
structure including the hydraulic and electrical equipment, a 
switchyard, and 3900 feet of 13.8 kV transmission line that will 
connect the switchyard to the building in the reactor area. For the 
effluent channel that conveys the cooling water flows from Reactor 
Area C, a hydroelectric power plant with an installed capacity of 
1110 kilowatts is proposed. This project is proposed for the most 
downstream drop in the channel and the main project features will 
be a low diversion structure upstream of the drop, 1350 feet of 84- 
inch diameter buried penstock, a power plant structure including 
the hydraulic and electrical equipment, a switchyard, and 6700 feet 
of 13.8 kV transmission line that will connect the switchyard to the 
building in the reactor area. 


22125 (PB—84-129063) Factors affecting the feasibility 
of small scale water power plants. Vinjar, A. (United Nations 
Industrial Development Organization, Vienna (Austria)). 4 
Aug 1983. 38p. NTIS, PC E04/MF E01. 

The report covers: (1) engineering and feasibility study for 
water based electric power station (2) costs estimate of projects (3) 
project evaluation (4) capital costs versus consumers purchasing ca- 
pacity (5) main factors affecting the feasibility (6) simplified plan- 
ning of small scale water power projects. 


22126 (PB—84-130913) Cost reduction considerations in 
small hydropower development. Minott, D.A.; Delisser, R.A. 
(United Nations Industrial Development Organization, 
Vienna (Austria)). 4 Aug 1983. 16p. NTIS, PC E03/MF 
E01. 


The report covers: (1) general concepts: physical compo- 
nents of MHG facilities; site assessments, hydrology, maps, feasibili- 
ty studies, engineering design, social aspects, economic aspects, de- 
tailed civil engineering, tendering, construction, etc.; (2) some ways 
of reducing capital costs in developing countries: penstocks, speed 
control, turbines and reverse pumps, voltage control devices, stand- 
ardization of parts and reduction of equipment variety; (3) other 
cost reduction considerations. 


22127 (PB—84-131861) Mini hydro power stations. (a 
manual for decision makers). (United Nations Industrial De- 
velopment Organization, Vienna (Austria)). 1981. 173p. 
NTIS, PC E08/MF E01. 





2955 / ERA-9/12 


The report gives guidance for decision making in this field at 
national level, local level or at the planning and project implemen- 
tation levels; covers (a) comparison of MHG with alternative 
energy sources, including thermal and renewable energys (b) devel- 
opment of MHG: programming; evaluation of resources and 
demand; preinvestment studys; financing; construction and start-up; 
operation and maintenance and repair; training, (c) choice of tech- 
nology; equipment, adaptation, (d) approaches to specific projects; 
costs, (e) international cooperation. Statistics, bibliography, dia- 
grams. 


1306 Environmental Aspects 


22128 (TVA/PUB—84/24) Techniques for reaeration of 
hydropower releases. Final report. Bohac, C.E.; Boyd, J.W.; 
Harshbarger, E.D.; Lewis, A.R. (Tennessee Valley Author- 
ity, Knoxville (USA). Office of Natural Resources). Feb 
1983. 170p. NTIS, PC A08/MF AOl. Order Number 
DE84900927. 


Methods of aerating hydropower releases were reviewed 
based upon information from both published and unpublished 
sources. Techniques which aerated water as it passed through tur- 
bines and aeration techniques which were used in the reservoir 
itself to improve dissolved oxygen concentrations in the releases 
were the focal points of this review. Both American and European 
installations were investigated. 


22129 (W/IFG—83/W23) Conducting a FERC environ- 
mental assessment: a case study and recommendations from 
the Terror Lake Project. Olive, S.W.; Lamb, B.L. (Fish and 
Wildlife Service, Fort Collins, CO (USA). Western Energy 
and Land Use Team). Sep 1983. Contract AI07-82ID12361. 
89p. NTIS, PC A05; 3; GPO Dep. Order Number 
DE84009805. 


Paper copy only, copy does not permit microfiche produc- 
tion. 

This paper is an account of the process that evolved during 
acquisition of the license to operate the Terror Lake hydro-electric 
power project under the auspices of the Federal Energy Regulato- 
ry Commission (FERC). The Terror River is located on Kodiak 
Island in Alaska. The river is within the Kodiak National Wildlife 
Refuge; it supports excellent runs of several species of Pacific 
Salmon which are both commercially important and a prime source 
of nutrition for the Kodiak brown bear. This paper discusses both 
the fish and wildlife questions, but concentrates on instream uses 
and how protection of these uses was decided. In this focus the 
paper explains the FERC process, gives a history of the Terror 
Lake Project, and, ultimately, makes recommendations for im- 
proved management of controversies within the context of FERC 
licensing procedures. 64 references. 


1307 Power Conversion Systems 


22130 Fluid responsive rotor generator. Rowe, R.A. US 
Patent Application 6-533,334. 19 Sep 1983. 10p. 

The rotor generator includes an elongated generally cylindri- 
cally shaped framework. An elongated rotor is longitudinally 
aligned within the framework and is rotatably mounted therein. 
The rotor has a plurality of curved blades which are capable of 
causing rotation of the rotor when there is fluid flow, such as water 
or air current. The rotor has a magnetic characteristic which may 
be provided by attaching magnets to the rotor blades or magnetiz- 
ing the blades themselves. A plurality of wires are mounted on the 
framework about the rotor so that when the rotor is rotated electri- 
cal current is induced in the wires. Apparatus is provided for col- 
lecting the induced electrical current so that the electrical current 
can be provided for power purposes, such as charging a battery. 
With this arrangement the rotor generator can be placed on the 
bottom of the ocean where there is current flow, and utilized for 
charging a battery which may in turn power oceanographic equip- 
ment. 


14 SOLAR ENERGY 


22131 (DOE/ER/10250—T1) Exploratory Energy Re- 
search Program of the University of Hawaii at Manoa. Quar- 
terly progress report. (Hawaii Univ., Honolulu (USA)). 
1984. Contract FG03-81ER10250. 9p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84005798. 

Project objectives and research progress are briefly summa- 
rized for solar energy, biomass, hydrogen, and geothermal energy 
research projects. 
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REFER ALSO TO CITATION(S) 22100, 22101, 22103, 22106, 22107, 22114, 
22116, 22118, 22209, 22650, 22715, 22715, 22717, 22718, 22719 


22132 (AD—906476/7) Single and multiple burst neutron 
irradiation test of lithium doped silicon solar cells. Technical 
report. Zielie, P.A.; Zawila, J.S.; Wallis, A-E. (Air Force 
Aero-Propulsion Lab., Wright-Patterson AFB, OH (USA)). 
= 1972. 28p. (AFAPL-TR—72-82). NTIS, PC A03/MF 
AOl. 


Approximately 90 high efficiency (9.5% - 12%) lithium 
doped silicon solar cells were exposed to neutron fluence levels be- 
tween 1.65 x 10 to the 11th power to 2.14 x 10 to the 13th power 
n/sq. cm (1 Mev equivalent) at the White Sands Missile Range Fast 
Burst Reactor. Pre- and post-exposure measurements were taken to 
determine the amount of degradation due to neutron exposure and 
the rate and extent to which the damage annealed. Half of the cells 
exposed to neutrons were fabricated from a Lopex silicon starting 
material; the remainder were fabricated from crucible grown sili- 
con. The Lopex cells generally annealed to within 80% of pre-ex- 
posure power output after a week at room temperature. Crucible 
grown cells exposed to the highest neutron fluence levels generally 
annealed to within less than 80% of initial values. This report docu- 
ments the test procedures and results of the experiment. Extensive 
data taken on the cells is on file and may be made available for de- 
tailed comparison and future needs. 


22133 (BMFT-FB-W—83-024) Development of technol- 
ogies for very thin solar cells. Rasch, K.D.; Bebermeier, H. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Oct 1983. 74p. (In German). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84750965. 

The report describes research and development activities to 
improve the electrical conversion efficiency and the power-to- 
weight-ratio of solar cells under environmental orbit conditions. 
Improvements of the electrical conversion efficiency have been 
achieved by an additional IR-rear side reflector which reduces the 
operation temperature of the cell in the orbit. A high power-to- 
weight-ratio of solar cells is realized by introducing very thin, only 
50 microns thick solar cells. Preliminary tests have been done to 
optimize the wafer preparation and the metallization of 50 microns 
thick solar cells. 


22134 (BMFT-FB-W—83-029) Development of a solar 
cell coverglass adhesive for space application. Koch, J. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Oct 1983. 66p. (In German). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84750966. 

Several test batches of a (transparent) solar cell coverglass 
adhesive have been developed, manufactured and tested. Main cri- 
teria of an applicability were directed towards - pot life time - usa- 
bility in a production line - mechanical behaviour in direct compari- 
son to DC 93500, the commonly used coverglass adhesive. The in- 
vestigations resulted in one product which can be manufactured 
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and tested in a qualification run to be finally accepted for space ap- 
plication. 


22135 (CEA-CONF—7059) Implantation annealing by 
scanning electron beam. Jaussaud, C.; Biasse, B.; Cartier, 
A.M.; Bontemps, A. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France)). Nov 1983. Sp. (In French). (CONF- 
8305178—1). NTIS (US Sales Only), PC A02. Order 
Number DE84751064. 

From M.R.S. Europe meeting; Strasbourg, France (20 May 
1983). 

, Paper copy only, copy does not permit microfiche produc- 
tion. 

Samples of ion implanted silicon (BF2, 30keV, 10*° ions x 
cm™*) have been annealed with a multiple scan electron beam, at 
temperatures ranging from 1000 to 1200°C. The curves of sheet re- 
sistance versus time show a minimum. Nuclear reaction measure- 
ments of the amount of boron remaining after annealing show that 
the increase in sheet resistance is due to a loss of boron. The in- 
crease in junction depths, measured by spreading resistance on 
bevels is between a few hundred A and 1000 A. 


22136 (CONF-840325—1) Commodity chemicals from re- 
newable resources: a chemicals industry model. Donaldson, 
T.L.; Culberson, O.L. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract AC05-840R21400. 20p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84008516. 

From Winter national meeting of the American Institute of 
Chemical Engineers; Atlanta, GA, USA (11 Mar 1984). 

A comprehensive (approximate) model has been developed 
to simulate the interdependent nature of a conceptual chemicals in- 
dustry using common renewable resources to produce a wide array 
of chemicals by a variety of conversion processes. The model also 
includes petroleum, natural gas, and coal resources and associated 
processes; hence the relative role of each resource can be examined 
under various scenario conditions. With this model, an industry- 
wide characterization is possible with respect to the following input 
conditions: (1) different oil/coal/renewables supply and cost as- 
sumptions; (2) changes in market demand for chemicals; (3) im- 
provements in existing technology which could influence produc- 
tion economics; and (4) new technology that could influence the 
process options available to the industry. The model provides a tool 
by which the economic implications of presumed results of research 
and development (R & D) work can be explored. 


22137 (DOE/JPL—1012-92) Proceedings of the flat-plate 
solar array project research forum on photovoltaic metalliza- 
tion systems. (Jet Propulsion Lab., Pasadena, CA (USA)). 
15 Nov 1983. Contract AI01-76ET20356. 417p. (CONF- 
8303143—). NTIS, PC Al8/MF A011; 1; GPO Dep. Order 
Number DE84008524. 

From Flat-plate solar array project research forum on pho- 
tovoltaic metallization systems; Pine Mountain, GA, USA (16 Mar 
1983). 

, Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A Photovoltaic Metallization Research Forum, under the 
sponsorship of the Jet Propulsion Laboratory's Flat-Plate Solar 
Array Project and the US Department of Energy, was held March 
16-18, 1983 at Pine Mountain, Georgia. The Forum consisted of 
five sessions, covering (1) the current status of metallization sys- 
tems, (2) system design, (3) thick-film metallization, (4) advanced 
techniques and (5) future metallization challenges. Twenty-three 
papers were presented. 


22138 (DOE/JPL/955843—84/13) Large-area sheet task 
advanced dendritic web growth development. Quarterly 
report, October 23, 1983-December 31, 1983. Duncan, C.S.; 
Seidensticker, R.G.; McHugh, J.P. (Westinghouse Research 
and Development Center, Pittsburgh, PA (USA)). 6 Mar 
1984. Contract NAS-7-100-955843. 39p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84010212. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Two types of design concepts were evaluated with the ther- 
mal models: (1) a vertical thermal element which modifies both the 
temperature profile in the web as well as the convective gas flow 
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near the web; and (2) a thinner lid configuration in which the 
second lid is replaced by a hot cavity. Each involves trade-offs 
which need experimental evaluation. Residual stress measurements 
using the serial split-width technique indicated that the real residual 
stress was comparable to (or less than) the equivalent residual 
stress, which has been used as a measure of structural perfection in 
web crystals in previous reports. New dynamic and new static con- 
figurations were given picliminary evaluation in the laboratory, 
with results generally in agreement with the made predictions. Im- 
proved system temperature measurements were made leading to 
growth in closer agreement with the model predictions. Improved 
methods for controlling convective gas flow and oxide deposition 
were developed. 


22139 (DOE/JPL/956679—84/1) MOD silver metalliza- 
tion for photovoltaics. Quarterly technical report, December 
1, 1983-February 29, 1984. Vest, G.M.; Vest, R.W. (Purdue 
Univ., Lafayette, IN (USA)). 20 Mar 1984. Contract NAS- 
7-100-956679. 45p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
Order Number DE84009623. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

It was determined that pyrolysis products can produce dark 
surface films on MOD silver conductors. Improving the purity of 
all ink ingredients helped this problem. It was established that the 
existence and nature of the surface film is influenced by the rate of 
air flow during firing and by the heating rate in the 70 to 225°C 
range, but these processing parameters have not as yet been opti- 
mized. Low temperature solvent removal was determined to be of 
prime importance in obtaining good adhesion between the MOD 
films and the substrate. For inks developed to date, 15 to 30 min- 
utes at 60 to 70°C was required. It was also determined that the 
adhesion is influenced by the air flow rate during firing, the heating 
rate in the 100 to 250°C range, and the maximum firing tempera- 
ture. Results during the first 3 months of effort on this project have 
demonstrated that it is essential to use generic compounds, and that 
the compounds must be prepared from high purity raw materials. It 
was also established that the quality and properties of the MOD 
silver films are intimately dependent on the time-temperature proc- 
essing. All of the results obtained to date still indicate that MOD 
silver shows great promise for low temperature metallization of 
photovoltaic cells. 


22140 (EUR—7681-EN) Control of quantal distribution 
to the two photosystems. Barber, J. (Commission of the Eu- 
ropean Communities, Luxembourg). 1983. 85p. Commission 
of the European Communities, Luxembourg. 

The work gives several aspects of in vivo pigment organisa- 
tion and the importance of the membrane system involved. The 
electrical and associated ionic properties of the thylakoid mem- 
brane, as well as interactions between the various pigment-protein 
complexes are investigated. The mechanisms of energy transfer be- 
tween the chlorophylls are studied with electrophoresis, neutron 
activation and fluorescence measurements. 


22141 (EUR—8144-FR) Fabrication of solar cells based 
on polycrystalline CdTe thin films using an economical pro- 
duction. Tranchart, J.C.; Boucherez, P. (Commission of the 
European Communities, Luxembourg. Directorate-General 
for Information, Market and Innovation). 1983. 29p. (In 
French). Commission of the European Communities, Lux- 
embourg. 

Polycrystalline CdS and CdTe films were produced by serig- 
raphy. High-quality CdS films were obtained, especially with CdCl 
as melting phase. In the field of CdTe films, further studies are re- 
quired in order to improve the sintering process, the film porosity 
characteristics, and the electric resistivity which decides the serial 
conductivity of the n-CdS/p-CdTe structures. In the field of solar 
cells, quartz +IngOs+CdS+CdTe heterostructures with a photo- 
electric efficiency of 2.5% were obtained. This value is too low, 
even if the economic advantages of serigraphy are taken into ac- 


count. Further studies should center on the sintering process for 
CdTe films. 
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22142 (EUR—8666-FR) Energetical evaluation of agri- 
cultural biomass - a balance of realization in France and 
Italy. Series FAST no. 15, Farget, M.A. (Commission of the 
European Communities, Luxembourg). 1983. 126p. (In 
French). Commission of the European Communities, Lux- 
embourg. 

Different or similar utilization of biomass and its production 
relative to climatic and geographical features show parallels be- 
tween France and Italy. Thermochemical processes for energetic 
utilization of biomass are described in full detail. Straw is used for 
heating. There are some tests, however, which use straw as a raw 
material for cellulose and alcohol production. Maize spindles and 
wood wastes are used as fuel in rural areas. Gasification, pyrolysis 
and fermentation are described briefly as are technical deficiencies 
and socio-economic effects. 


22143 (PB—84-134089) New methods for preparing semi- 
conductor material: CusS-CdS solar cells. Vedel, J.; Lahaye, 
J.; Martinuzzi, S.; Bougnot, J. (Commission of the European 
Communities, Luxembourg). 1984. 100p. (EUR—8210-FR). 
NTIS, PC E05/MF E05. 

Text in French. 

The following research program was undertaken: (1) CuS 
deposits were prepared by a chemical spraying technique (atomisa- 
tion) and characterised, (2) a physicochemical study was done on 
the influence of the properties of aerosol particles on the conductiv- 
ity of the CdS films, (3) a physical characterisation of the annealing 
of thin layers of CdS was carried out, (4) atomisers were further 
improved for making thin homogeneous films of more than 4 sq 
cm, (5) the manufacturing technique for CueS by dipping was re- 
viewed and modified, and (6) a pilot workshop was installed for the 
fabrication of Cu2S/CdsS solar cells. 


22144 (PB—84-135631) Fabrication and characterization 
of CuS-CdZnS solar cells. Final report. Cadene, M. (Com- 
mission of the European Communities, Luxembourg). 1984. 
52p. (EUR—8153- FR). NTIS, PC E04/MF E04. 

Text in French. 

Thin films of Cd sub(1-y)Zn sub y S O < y < 0.2) have 
been prepared either by thermal evaporation of the powdered solids 
from a single crucible, or by rapid evaporation from two crucibles. 
Different methods were used to characterise the films according to 
their structural, electrical and electron-optical properties as a func- 
tion of the amount of Zn in the film. Both liquid-phase and solid- 
phase ion exchange processes have been used to deposit a thin film 
of CueS on the Cd sub(1-y)Zn sub y S film to produce a p-n hetero- 
junction. A study of the growth of the CdeS layer has been carried 
out. Photocurrents and voltages have been determined for these 
CueS-CdZnS cells. 


22145 (PB—84-135649) Optimization of a silicon solar 
cell concentrator array. Final report. Belluque, J.; Michel, J. 
(Commission of the European Communities, Luxembourg). 
1984. 30p. (EUR—8156-FR). NTIS, PC E03/MF E03. 

Text in French. 

A process for the production of a photovoltaic cell has been 
developed in an attempt to arrive at a good fabrication method by 
using relatively standard technologies. The electrical characteristics 
of these photovoltaic cells have been examined. A two-part disc 
consisting of a plate of copper 4mm thick and a layer of molybde- 
num 2mm thick has been used as a support for the substrate. 


22146 (SERI/PR—212-2172) Solid State Photovoltaic 
Research Branch, Annual report, FY 1983. (Solar Energy 
Research Inst., Golden, CO (USA)). Jan 1984. Contract 
AC02-83CH10093. 206p. NTIS, PC A1l0/MF AOl1; 1; GPO 
Dep. Order Number DE84004494. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report summarizes the progress of the Solid State Re- 
search Branch of the Solar Energy Research Institute from October 
1982 through September 1983. The report covers the major areas of 
in-house photovoltaic research, including Semiconductor Crystal 
Growth and Device Research, Material preparation and Purifica- 
tion, Solid State Theory, Amorphous Materials, Thin-Film Com- 
pound Semiconductor Solar Cells, and High-Efficiency Multijunc- 
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tion Solar Cells. The purposes and major accomplishments of each 
group in charge of these areas are explained, in the context of the 
overall goals of the National Photovoltaics Program. 


22147 (TVA/PUB—84/20) Agricultural fuel crops, 201- 
county Tennessee Valley region. Madewell, C.E.; D’Souza, 
G.E.; Esensoy, Y.; Broder, J.D.; Simpson, G.S. (Tennessee 
Valley Authority, ‘Muscle Shoals, AL (USA). Office of Ag- 
ricultural and Chemical Development). Nov 1983. 30Ip. 
NTIS, PC A14/MF A0O1. Order Number DE84900914. 

Portions are illegible in microfiche products. 

The main objective of the report is to identify and analyze 
the potential economic and environmental impacts arising from the 
supplementation of a conventional liquid fuels energy system utiliz- 
ing fossil-derived fuels with a renewable liquid fuels energy source 
relying primarily on agricultural fuel crops. The scope of this study 
is limited to the 201 counties of the Tennessee Valley region. Corn 
and soybeans, the two predominant crops in this region, are used as 
surrogates around which certain scenarios are constructed to evalu- 
ate the impacts of agricultural fuel crops production. Corn and soy- 
beans are believed to represent greatest regional impact cases. Fur- 
ther, this report presents a data base and inventory summary of the 
region's agricultural land resources, crops and crop residues, land 
use patterns, erosion problems, conservation needs, and land suit- 
ability and potential availability for fuel crop production. Also in- 
cluded is a profile of institutions associated with agricultural fuel 
crop production, together with functions and responsibilities. The 
study is multidisciplinary in nature and is part of the overall bio- 
mass integrated environmental assessment for the Tennessee Valley 
region. The report contains the following sections: (1) inventory 
summary of Tennessee Valley agricultural resources; crops and 
crop residues; land use; current erosion status; trends in crop and 
use and yields; land suitability and potential availability for fuel 
crops production; and background information on alcohol and 
major economic related factors; (2) economic and environmental 
impacts arising from production of corn for ethanol fuel; (3) crop 
residue availability in the Tennessee Valley; (4) an integrated envi- 
ronmental assessment of vegetable oil crops; and (5) profile of insti- 
tutions associated with agricultural fuel crops production including 
policies, functions, and responsibilities. 87 references, 17 figures, 29 
tables. 


22148 Photoemission studies of a-Si/sub x/C/sub 1-x/ 
:H/a-Si and a-Si/sub x/C/sub 1-x/:H/hydrogenated amor- 
phous silicon heterojunctions. Evangelisti, F.; Fiorini, P.; 
Giovannella, C.; Patella, F.; Perfetti, P.; Quaresima, C.; 
Capozi, M. (Dipartimento di Fisica, Universita’ “La Sa- 
pienza”, P.le A. Moro, Rome, Italy). Applied Physics Letters; 
44: No. 8, 764-766(15 Apr 1984). 

The interfaces between hydrogenated amorphous silicon- 
carbon alloy and amorphous silicon, both hydrogenated and not, 
were investigated by photoemission spectroscopy. It is found that 
the valence-band discontinuity is 0.15 +- 0.1 eV for the amorphous 
Si case and zero within the experimental uncertainty for the hydro- 
genated amorphous Si. The relevance of this result for understand- 
ing the behavior of the p-i-n amorphous solar cells is discussed. 


22149 Prosopis pod production: comparison of North 
American, South American, Hawaiin, and African germplasm 
in young plantations. Felker, P.; Clark, P.R.; Osborn, J.F.; 
Cannell, G.H. (Caesar Kleberg Wildlife Research Inst., 
Kingsville, TX). Economic Botany; 38: No. 1, 36-51(Jan-Mar 
1984). 

Prosopis pod production was compared in 3 field trials in 
southern California, i.e., a typical orchard planting, an irrigation 
trial, and a heat/drought stress trial. Thirteen species representing 
North American, South American, Hawaiian, and African germ- 
plasm were evaluated. Hawaiian and African accessions were elimi- 
nated from the irrigation trial by a minus 5°C temperature. The 
most productive pod producers were P. velutina accessions from 
southern Arizona. In the fifth season, 5 trees of the most productive 
accession, i.e., P. velutina 32 had a mean pod production of 7.2 kg/ 
tree with a range of 3.2-12.2 kg/tree. P. chilensis and P. alba trees 
of the same age were much larger but had less pod production. 
Trees in the driest irrigation treatment had the greatest pod produc- 
tion. Pod production estimates of 3000-4000 kg/ha were obtained in 





14 SOLAR ENERGY 
1405 Solar Energy Conversion 


the dry irrigation treatment by P. velutina 20 which received 370 
mm rainfall in the year preceding harvest. 32 references, 1 figure, 6 
tables. 


22150 Biomass production of Prosopis species (mesquite), 
leucaena, and other leguminous trees grown under heat/ 
drought stress. Felker, P.; Cannell, G.H.; Clark, P.R.; 
Osborn, J.F.; Nash, P. (Texas A and I Univ., Kingsville). 
Forest Science; 29: No. 3, 592-606(1983). Contract FGO1- 
78ET20023. 

Leguminous trees were examined for use on hot/arid lands 
in field trials in the Califronia Imperial Valley where July daily 
maximum temperatures are 42°C (108°F). Two field trials were 
carried out to rank 55 accessions in biomass per tree and to evalu- 
ate biomass production per unit area with four of the more produc- 
tive accessions identified in earlier trials. The trial with 55 acces- 
sions compared Prosopis (mesquite) to widely recommended species 
for arid lands such as Leucaena leucocephala (K-8), Parkinsonia 
aculeata, and Prosopis tamarugo and to other drought adapted tree 
legume species of California/Arizona deserts such as Cercidium 
fluoridium and Olneya tesota. Prosopis selections were identified 
that had greater productivity than either Leucaena leucocephala 
(K-8) or Parkinsonia aculeata. The mean ovendry biomass per ac- 
cession ranged from 0.2 kg/tree for Prosopis tamarugo to 29 kg/ 
tree for P. alba (0166) when measured 2 years from germination in 
the greenhouse. Clones were obtained from trees in this trial which 
had 45-56 kg/tree (ovendry) in two seasons. The plots designed to 
measure biomass production per unit area were on a 1.5 m spacing 
and had productivities of 7, 11.2, 14.3, and 14.5 ovendry T ha™! 
yr”! for P. glandulosa var torreyana (0001), P. alba (0163), P. chi- 
lensis (0009), and P. alba (0039), respectively, when measured 2 
years from germination in the greenhouse. 


22151 Laser studies of primary processes in photosynthe- 
sis. Geacintov, N.E.; Breton, J. (Chemistry Dept., N.Y. 
Univ., New York, NY 10003). pp 549-559 of Trends in pho- 
tobiology. Helene, C.; Charlier, M.; Montenay-Garestier, 
Th. New York, NY; Plenum Publishing Corp. (1982). 
(CONF-800762—). Contract AC02-76EV02386. 

From 8. international congress on photo-biology; Strasbourg, 
France (20 Jul 1980). 

This chapter examines some of the most important nonlinear 
effects which may occur when intense laser beams are incident on a 
photosynthetic system. Discusses characteristics of lasers; photo- 
physical processes; laser pulse parameters; single picosecond excita- 
tion; nanosecond pulse excitation; microsecond pulse excitation; flu- 
orescence lifetime studies in chloroplasts; and bacterial reaction 
centers-absorption studies. Points out that in recent years the avail- 
ability of picosecond lasers and of intense lasers of longer pulse du- 
ration has provided a new impetus to the study of primary process- 
es in photosynthesis. 


22152 Systematic modification of electron transfer kinet- 
ics in a biological protein: Replacement of the primary ubi- 
quinone of photochemical reaction centers with other quin- 
ones. Dutton, P.L.; Gunner, M.R.; Prince, R.C. (Dept. of 
Biochemistry and Biophysics Medical School, Univ. of PA, 
Philadelphia, PA 19104). pp 561-570 of Trends in photobio- 
logy. Helene, C.; Charlier, M.; Montenay-Garestier, Th. 
New York, NY; Plenum Publishing Corp. (1982). (CONF- 
800762—). Contract AC02-80ER 10590. 

From 8. international congress on photo-biology; Strasbourg, 
France (20 Jul 1980). 

This chapter reports on preliminary experiments with reac- 
tion centers (RC) where the endogenous ubiquinone has been re- 
placed with a series of anthraquinones. Explains that RCs were iso- 
lated from Rhodopseudomans sphaeroides (blue green mutant; R26) 
using the detergent lauryl dimethylamine-N-oxide (LDAO) and pu- 
rified by ion exchange column chromatography with final ammoni- 
um sulfate fractionation (precipitation). The quinones, in ethanol, 
were added to the RCs and electron transfer kinetic measurements 
were made in a Johnson Foundation dual wavelength spectrophoto- 
meter. The (BChl): oxidation was measured at the wavelength pair 
605-540 nm. Concludes that there is a change in the rate of electron 
flow from BPh to Q which is a function of the midpoint potential 
of the quinone; and that the endothermic reaction from Q~ to BPh, 
which has always been assumed to be irrelevant in native reaction 
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centers, appears to be the major route for electron flow from Q~ to 
(BChl)2* in RC possessing quinones of low E /SUB m/ . 


22153 Direct measurement of light induced currents and 
potentials generated by bacterial reaction centers. Packham, 
N.K.; Dutton, P.L.; Mueller, P. (Eastern Pennsylvania Psy- 
chiatric Inst., Dept. of Molecular Biology, Philadelphia, PA 
19129). pp 571-577 of Trends in photobiology. Helene, C.; 
Charlier, M.; Montenay-Garestier, Th. New York, NY; 
Plenum Publishing Corp. (1982). (CONF-800762—). Con- 
tract AC02-80ER10590. 

From 8. international congress on photo-biology; Strasbourg, 
France (20 Jul 1980). 

This chapter reports on studies revealing which of the indi- 
vidual electron transfer steps associated with the reaction centers 
(RC) contribute directly to the measured currents and potentials. 
Presents preliminary results on photo currents in asymmetrically 
oriented RC monolayers sandwiched between two transparent 
metal or semiconductor electrodes. Concludes that the results sup- 
port the idea derived from indirect measurements that the (BChl) 
is located within the membrane dielectric and that the electron 
transfer steps from (BChl), to Q/IOTA/ and the cytochrome c/sub 
-/ to (BChlI)* cooperate to form an electric potential directed 
across the supporting membrane. Suggests that the discussed tech- 
niques can be used for future investigation into the kinetic, energet- 
ic, and structural details of electron transfer within the photochemi- 
cal RC. 


22154 Carrier generation, recombination, trapping, and 
transport in semiconductors with position-dependent composi- 
tion. Sah, C.T. (Univ. of Illinois, Urbana); Lindholm, F.A. 
IEEE (Institute of Electrical and Electronics Engineers) 
Transactions on Electron Devices; 24: No. 4, 358(Apr 1977). 

The spatial variation of the chemical composition of a semi- 
conductor modifies the ideal one-electron energy band model as 
well as the Shockley equations for carrier recombination and trans- 
port in two important ways. The random component of the spatial 
variation introduces localized states in the energy gap by perturbing 
the band states. The nonrandom component gives rise to the posi- 
tion dependences of the conduction and valence band edges or the 
electron affinity and the energy gap. This paper gives the modifica- 
tions of the Shockley equations from these two effects as well as an 
example of the steady-state recombination rate from distributed gap 
states in junction solar cells. 


1406 Photovoltaic Power Systems 


22155 (DOE/ET/20356—9) Photovoltaic power condi- 
tioning subsystem: state of the art and development opportu- 
nities. Krauthamer, S.; Bahrami, K.; Das, R.; Macie, T.,; 
Rippel, W. (Jet Propulsion Lab., Pasadena, CA (USA)). 15 
Jan 1984. Contract AI01-76ET20356. 186p. NTIS, PC A09/ 
MF AOI; 1; GPO Dep. Order Number DE84010378. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Photovoltaic sytems, the state of the art of power condition- 
ing subsystem components, and the design and operational interac- 
tion between photovoltaic systems and hot utilities are detailed in 
this document. Major technical issues relating to the design and de- 
velopment of power conditioning systems for photovoltaic applica- 
tion are also considered, including: (1) standards, guidelines, and 
specifications; (2) cost-effective hardware design; (3) impact of ad- 
vanced components on power conditioning development; (4) pro- 
tection and safety; (5) quality of power; (6) system efficiency; and 
(7) system integration with the host utility. In addition, theories of 
harmonic distortion and reactive power flow are discussed, and in- 
formation about power conditioner hardware and manufacturers is 
provided. 


22156 (DOE/ET/20356—11) Summary of photovoltaic 
system performance models. Smith, J.H.; Reiter, L.J. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 15 Jan 1984. Con- 
tract AI01-76ET20356. 101lp. NTIS, PC A06/MF AOI; 
GPO Dep. Order Number DE84009746. 
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The purpose of this study is to provide a detailed overview 
of photovoltaics (PV) performance modeling capabilities that have 
been developed during recent years for analyzing PV system and 
component design and policy issues. A set of 10 performance 
models have been selected which span a representative range of ca- 
pabilities from generalized first-order calculations to highly special- 
ized electrical network simulations. A set of performance modeling 
topics and characteristics is defined and used to examine some of 
the major issues associated with photovoltaic performance model- 
ing. Next, each of the models is described in the context of these 
topics and characteristics to assess its purpose, approach, and level 
of detail. Then each of the issues is discussed in terms of the range 
of model capabilities available and summarized in tabular form for 
quick reference. Finally, the models are grouped into categories to 
illustrate their purposes and perspectives. 


22157 (PB—84-128750) Emerging photovoltaics technol- 
ogies: implications for developing countries. (United Nations 
Industrial Development Organization, Vienna (Austria)). 2 
Nov 1982. 15p. NTIS, PC E03/MF E01. 


This paper presents a very brief review of technological ad- 
vances relating to solar photovoltaic systems and proceeds to con- 
sider the implications of those advances for developing countries. 


22158 (PB—84-134097) Feasibility study of a medium- 
sized (0.5-1 mw) photovoltaic power station, with storage fa- 
cilities. Selles, L. (Commission of the European Communi- 
ties, Luxembourg). 1984. 2830p. (EUR—8196-FR). NTIS, PC 
E12/MF E12. 


Text in French. 


The study of the photovoltaic power station was conducted 
in three phases. Phase 1 dealt with the identification of the sub-sys- 
tems, such as the solar energy collector and storage systems, the 
transportation, conversion and transforming of the power in subsid- 
iary installations, likely industrial users and an evaluation of possi- 
ble technological applications. Phase 2 was concerned with choos- 
ing the most appropriate technical options identified in Phase 1 for 
implementation in photovoltaic systems. Such options are the orien- 
tation of the collector panels, the concentration of direct radiation, 
and the storage of the energy. Phase 3 was concerned with engi- 
neering aspects. 


22159 (PB—84-135268) Development of a 1 pkw photo- 
voltaic concentrator system with silicon cells. Final report 
Jan 78-Dec 79, Giuffrida, M.; Oberti, A.; Zani, P.; Dionisio, 
G.; Ramacciotti, G. (Commission of the European Commu- 
nities, Luxembourg). 1984. 46p. (EUR—8200-EN). NTIS, 
PC E03/MF E03. 

The project aimed to design, construct and preliminarily test 
a 1 pkW photovoltaic unit with concentration, passive cooling and 
silicon cells. The results and subsequent systematic testing of proto- 
type performance are expected to allow future evaluation of the 
merits of photovoltaic units in Southern Europe and to permit ad- 
aptation to provide a reliable electricity generating system. Weather 
effects on the output of a passively cooled system will be evaluated, 
together with the cost and influence of the cooling system itself. 


22160 (PB—84-135292) Design and testing of experimen- 
tal solar energy installations with solar cells and concentrat- 
ing collectors. Pfeiffer, H. (Commission of the European 
Communities, Luxembourg). 1984. 132p. (EUR—8161-DE). 
NTIS, PC E07/MF E07. 

Text in German. 

Development work on an experimental solar energy installa- 
tion of solar cells (0.8-3.0 kW sub el) is described, with emphasis on 
the light concentration system comprising 1 or 4 parabolic reflec- 
tors with concentration factors between 20 and 40. Further details 
of the installation are given as well as of an indoor test unit. The 
economic and technical advantages of photovoltaic systems with 
concentrators are discussed, principles for the cooling system 
design are established, and attention is drawn to the importance of 
linking the design of the installation to the energy requirements of 
various practical applications. 
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22161 (SAND—82-7148) Design of photovoltaic central 
power station concentrator array. (Martin Marietta Corp., 
Denver, CO (USA). Sesnie Ad Aerospace). Feb 1984. Con- 
tract AC04-76DP00789. 27ip. NTIS, PC Al2/MF AOI; 1; 
GPO Dep. Order Number DE8400882 3. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A design for a photovoltaic central power station using 
tracking concentrators has been developed. The 100 MW plant is 
assumed to be located adjacent to the Saguaro Power Station of 
Arizona Public Service. The design assumes an advanced Martin 
Marietta two-axis tracking fresnel lens concentrator. The concen- 
trators are arrayed in 5 MW subfields, each with its own power 
conditioning unit. The photovoltaic plant output is connected to 
the existing 115 kV switchyard. The site specific design allows de- 
tailed cost estimates for engineering, site preparation, and installa- 
tion. Collector and power conditioning costs have been treated par- 
ametrically. 


22162 (SAND—84-7000) Effect of photovoltaic power 
generation on utility operation. Anderson, P.M. (Arizona 
State Univ., Tempe (USA). t. of Electrical and Com- 
— Engineering). Feb 1984. Contract AC04-76DP00789. 
62p IS, PC Al6; 3; GPO Dep. Order Number 
DE84010128. 
Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 

e effects of photovoltaic generation on utility operations 
have been studied using an automatic generation control computer 
simulation. Generation control was evaluated in terms of area con- 
trol error, a quantity for which the utility industry has set certain 
performance guidelines. Results of the study show that photovol- 
taic penetration levels of up to 10% can be accommodated within 
the generation mix. Larger penetrations can cause difficulties under 
worst case scenarios, but these cases can be totally avoided by 
changes in generation scheduling, control, and/or dispersion of the 
PV generation. 


22163 PG & E'S technical assessment of solar voltaic 
commercial projects. Molano, R.A. (Pacific Gas and Electric 
Company, 77 Beale Street, San Fancisco, CA 94106). Trans- 
actions of the American Nuclear Society; 45: 3-4(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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22164 (AD—480520/6) Steam heat receiver experimental 
evaluation. Final report, 15 Jul 64-31 Dec 65. Kemp, G.D. 
(Sundstrand Aviation-Denver, CO (USA)). Feb 1966. 83p. 
(CDRD—65-21016). NTIS, PC A05/MF AOl1. 

A steam heat receiver which is applicable to a 20 K We solar 
power system was designed, fabricated, and tested using a 180 KW 
electrical heat source. The cylindrical heat receiver configuration, 
utilizing lithium fluoride for energy storage and steam as the work- 
ing fluid, was established by the Air Force Aero Propulsion Labo- 
ratory. The purpose of the test program was to generate data to be 
used for the development and verification of analytical design tech- 
niques. The heat receiver was instrumented to measure thermal gra- 
dients and movement of the fusion front during the simulated dark 
portion (energy depletion) of a 100 minute earth orbit. In the test 
program, it was found that a pressure excursion occurs upon at- 
tempting to establish water flow into the heat receiver. This pre- 
vented simulation of the 35-minute energy-depletion portion of the 
cycle. However, a limited amount of data is presented for low 
water flow rates. Thermal conductivity tests of small samples of In- 
conel Feltmetal filled with lithium fluoride are also presented. 


22165 (BMFT-FB-T—83-207) Support development pro- 
gram for the qualification of solar farm collectors. Hansel- 
mann, G. (Bundesministerium fuer Forschung und Techno- 
logie, Bonn (Germany, F.R.)). Oct 1983. 53p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE84750969. 
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The solar farm module Helioman 3/32 M3 developed by 
M.A.N. was qualified for application and for series production in a 
supporting development program. 


22166 (CONF-8304133—, pp 4-21) Description of Cen- 
tral Receiver System (CRS). Stahl, D. (INTERATOM 
GmbH, Bergisch Gladbach, Germany). Jun 1983. NTIS MF 
AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

This paper presents the original requirements and specifica- 
tions, the original plant design, design modifications, and the final 
plant design. The original requirements were: operation at 500 kW/ 
sub e/ whenever 700 W/M? are reached; stand-alone grid connec- 
tion; storage equivalent to 2 MWh/sup e/; and full availability at 
wind velocities below 13 km/h, reduced availability at wind veloci- 
ties below 50 km/h, hardware survival up to 144 km/h. A summary 
of the goal of the CRS plant is to demonstrate the technical and 
economical feasibility to generate electric power by conversion of 
direct solar radiation into thermal energy using sodium as the heat 
transfer unit. The subsystems are discussed in relation to original 
plant design. They are: heliostat field system, sodium heat transfer 
system, power conversion system, and master control and data ac- 
quisition system. To cope with financial constraints, several modifi- 
cations that were applied are discussed. 3 tables, 11 figures. 


22167 (CONF-8304133—, pp 22-36) IEA-SSPS project 
central receiver system (CRS) data acquisition subsystem 
(DAS) description. Lorent, B.; Musch, S.; Vandenberg, H. 
(SAIT Data Systems, Brussels, Belgium). Jun 1983. NTIS 
MF AOl1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The overall CRS system is described with special emphasis 
on the data acquisition subsystem (DAS), which includes a digital 
computer for monitoring plant information. The DAS is connected 
to the following subsystems: sodium heat transfer subsystem, power 
conversion subsystem, meteorological station, heliostat array con- 
trol computer, and the time code generator. The hardware is de- 
scribed and the software functional description is included. 4 fig- 
ures. 


22168 (CONF-8304133—, pp 37-75) Operational statis- 
tics, problems review, and general performance analysis. Mar- 
tinez, F.; Carmona, R. (CESA-1, Providence de Almeria, 
Spain). Jun 1983. NTIS MF A011. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

This paper presents an overview of the Central Receiver 
System plant of the macroresults obtained from the inauguration on 
Sept. 21, 1981. A detailed description of the plant operation record 
is shown in Appendix A and B on a subsystem basis. All the inci- 
dents which have occurred are shown in Appendix C. A complete 
report concerning operational statistics for 1982 is shown, with me- 
teorological data overview. A general performance analysis is in- 
cluded. Some of the main problems encountered are summarized 
which have prevented the system from functioning properly. They 
include: heliostat field system (HFS) facets falling off, HFS elec- 
tronics failures, HFS computer blockages, sodium leakages due to 
bad welding procedures, power conversion system steam motor 
problems, lightning striking the HFS electronics, and weather con- 
ditions were lower than foreseen. 9 figures, 14 tables. 


22169 (CONF-8304133—, pp 76-94) CRS - PCS: experi- 
ence with the steam reciprocating power conversion system. 
— J. (SSPS-O, Almeria, Spain). Jun 1983. NTIS MF 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The experiences of the first 100 hours of grid-connected 
power generation are examined. The problems encountered are de- 
scribed and the solutions discussed. Results of a formal test pro- 
gram are given and the performances of the system evaluated. A 
general review of the key features of the PCS system is ther pro- 
vided with a discussion of their suitability for solar applications and 
the need for future development. 5 figures 
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22170 (CONF-8304133—, pp 95-107) Central Receiver 
System operational strategies. Becker, M. (DFVLR PT-ET, 
Cologne, West Germany). Jun 1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

This paper suggests some procedures that might be used for 
evaluation and energy output optimization of the Central Receiver 
System. For the purpose of this paper, the times for start-up and 
shut-down, the levels of electrical energy production, and the con- 
siderations for storage operation are theoretical. Therefore the 
practical accomplishment will be somewhat different. The oper- 
ational models for the equinox and solstices are graphically shown. 
5 figures, 4 tables 


22171 (CONF-8304133—, pp 108-114) Central Receiver 
System operation strategies. Martinez, F. (CESA-1, Provi- 
dence de Almeria, Spain). Jun 1983. NTIS MF A0O1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The characteristics of the Central Receiver System plant 
which have conditioned the operational strategies are described. 
They are: size of the solar collector system, which has a solar mul- 
tiple of 1.1 at design point; and the configuration of the receiver, 
storage, and power conversion system, all of which are integrated 
with the sodium system. The main points of the adopted operation- 
al strategy are presented. With the object of fixing the range of 
values, a typical day is analyzed, during which steam was generat- 
ed in accordance with the requirements of the motor (functional 
test). 


22172 (CONF-8304133—, pp 115-120) Central Receiver 
System operational strategies. Selvage, C.S. (SSPS-ITET, 
Almeria, Spain). Jun 1983. NTIS MF A011. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

Some of the built-in constraints of the Central Receiver 
System are presented. Due to insufficient funds, a large part of the 
heliostat field and a pipe, with appropriate valves, between the 
pump at the hot storage tank to the inlet of the receivers were not 
originally included. The other constraints are brought about by 
concerns of dealing with a sodium system. Each of these con- 
straints is addressed in an attempt to show why they create a prob- 
lem. Most of the constraints can be changed in the system by 
spending money. | figure. 


22173 (CONF-8304133—, pp 121-145) Energetic analysis 
of a solar thermal power plant application to SSPS-CRS. 
Gomez Camacho, C.; Ruiz Hernandez, V. (Univ. of Sevilla, 
Spain). Jun 1983. NTIS MF A0O1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

A method is presented to find exergy of equilibrium of Cen- 
tral Receiver System and to justify that it can be used even for 
non-equilibrium radiation. A theoretical model is used for calculat- 
ing maximum thermodynamical work and a dynamic model of a 
solar thermal power plant is for calculating exergetic behavior. The 
main results are, first, to give a numerical value for the loss of 
exergy associated with the conversion of radiation in internal 
energy (heating a receiver), second, to relate such loss of exergy 
with concentration ratio, and, third, to provide a system of differen- 
tial equations whose integration together with the exergetic radi- 
ation criteria helps in design and operation strategies. 9 figures. 


22174 (CONF-8304133—, pp 146-163) Sodium heat 
transfer system modeling. Baker, A.F.; Fewell, M.E. (Sandia 
National Labs., Livermore, CA). Jun 1983. NTIS MF AO1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The sodium heat transfer system of the International Energy 
Agency (IEA) Small Solar Power Systems (SSPS) Central Receiv- 
er System (CRS), which includes the heliostatic field steam genera- 
tor has been modeled. The computer code SOLTES (Simulator of 
Large Thermal Energy Systems) developed by Sandia National 
Laboratories was used to model this system. Based on data provid- 
ed to Sandia by the IEA-SSPS/CRS project, the results from 
SOLTES are compared with measured data. The comparison be- 
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tween measured data and predictions from SOLTES is very good 
for the data evaluated. 14 figures. 


22175 (CONF-8304133—, pp 164-180) Heliostat field 
subsystem description. Frohardt, M.W. (Martin Marietta 
Aerospace, Denver, CO). Jun 1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The Heliostat Field Subsystem, a part of the Central Receiv- 
er System, consists of the control system and 92 heliostats. The he- 
liostats reflect the Sun's isolation to the north-facing receiver apera- 
ture. They have prefocused mirrors. Each heliostat has 12 mirror 
assemblies, each with 1.09 x 3.05-m fixed-focus mirrors for a total 
reflective area of 39.3 m*% A description of the collector control 
system is presented. It is a distributed computer control system con- 
sisting of a heliostat array controller, four heliostat field controllers, 
and 93 heliostat controllers. The Heliostat Array Controller (HAC) 
software is implemented in FORTRAN as much as possible. The 
HAC software structure requirement has been divided into oper- 
ational modes and these are discussed. 8 figures. 


22176 (CONF-8304133—, pp 181-195) Effect of sun 
shape on flux distribution and intercept factor. Lemperle, G. 
(DFVLR, Stuttgart, West Germany). Jun 1983. NTIS MF 
AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The sensitivity of the Small Solar Power Systems solar 
tower plant to the circumsolar radiation is discussed. In order to 
get reliable data about the circumsolar ratio and the intensity distri- 
bution of the direct insolation, the Circumsolar Telescope was de- 
veloped. Two examples using HELIOS calculations will demon- 
strate the effect of sun shape on flux distribution. The effect of sun 
shape on the intercept factor is discussed. Caused by unfavorable 
atmospheric conditions, the circumsolar radiation can reduce the 
intercept factor more than 10%. 5 references, 11 figures. 


22177 (CONF-8304133—, pp 196-214) Circumsolar radi- 
ation measurement at the SSPS site, Almeria (Spain). Car- 
mona, R.; van Steenberghe, T. (SPPS-ITET, Almeria, 
Spain). Jun 1983. NTIS MF AO1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

Circumsolar radiation measurements are needed for predic- 
tion and evaluation of performance of solar concentrating systems. 
A solar telescope has been installed on the SSPS site and is now 
used to provide systematic determination of the sunshape. The solar 
telescope is described and its associated computer-based measuring 
system is presented. Typical measurement results are given. 6 fig- 
ures. 


22178 (CONF-8304133—, pp 215-226) Aperture flux and 
power calculations. Becker, M. (DVFLR, Cologne, West 
Germany). Jun 1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

Based on the actual heliostat field at the Central Receiver 
System, calculations of representative focal-length mirror zones 
were carried out for design conditions for every month of the year. 
The flux distribution covers the receiver apperture. To calculate 
heliostat field efficiency with the help of the HELIOS computer 
program, several parameters that vary with time of year and time 
of day must be taken into account. These parameters are: field 
cosine, aperture efficiency intercept, tower shadow and shading and 
blocking. A simplified method is described for power calculations. 
2 tables, 5 figures. 


22179 (CONF-8304133—, pp 227-243) Reflectivity meas- 
urements. Lensch, G. (Fachhochschule, Wedel, West Ger- 
many). Jun 1983. NTIS MF AO1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

At solar thermal power stations, the field of heliostats/col- 
lectors reflects and concentrates the impinging solar radiation to- 
wards an energy-receiving heat exchanger. Within this energy con- 
version process, the reflectance properties of the mirror materials 
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are very important. A suitable instrument for the reflectance meas- 
urement has been developed. This paper presents the result of re- 
flectance measurements in the Almeria test field as well as some es- 
sential characteristics of this relfectometer. With respect to the 
problem of conversion factors, i.e., the conversion of reflectometer- 
weighted to solar-weighted reflectances, spectral reflectances were 
determined in the Laborabory for all the mirror types (Acurex, 
MAN and MMC) used in Almeria. Additionally, the specular re- 
flection of these mirrors has been investigated with a newly devel- 
oped reflectometer which has high resolution in angle. Results of 
clean mirrors are presented. 16 figures, 3 tables. 


22180 (CONF-8304133—, pp 244-269) Reflectivity meas- 
urements. Wattiez, P. (SPPS, Almeria, Spain). Jun 1983. 
NTIS MF AOol. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The heliostat soiling conditions of the Central Receiver 
System site have affected the specular reflectivity of the heliostat 
field. A specific reflectivity procedure using a portable specular re- 
flectometer has been applied to the CRS mirror field. This paper 
presents the reflectivity data collected between October 15, 1982, 
and March 1, 1983, as well as an overview of 350 days of Small 
Solar Power Systems heliostat soiling conditions. 9 references, 5 
figures, 8 tables. 


22181 (CONF-8304133—, pp 270-288) Heat flux distri- 
bution measurement systems. van Steenberghe, T. (SPPS, 
Almeria, Spain). Jun 1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

A heat flux distribution (HFD) measurement system was in- 
stalled at the Central Receiver System to experimentally determine 
the power delivered by the heliostat field to the sodium receiver. 
This paper describes this measurement system. Results are given 
and compared with predictions made by the HELIOS computer 
code. How the concept was extended to measure the radiative heat 
losses (reradiated power) from the receiver is explained. 6 refer- 
ences, 5 figures, 3 tables. 


22182 (CONF-8304133—, pp 289-304) Heat flux 
distribution(HFD)/HELIOS comparisons. Kiera, M. (Inter- 
nationale Atomreaktorbau GmbH, Bergisch Gladbach, West 
Germany). Jun 1983. NTIS MF A0Ol. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

On the basis of several heat flux measurements carried out at 
the Central Receiver System heliostat field in fall 1981, a compari- 
son with related HELIOS calculations is presented to show the ac- 
curacy and sensitivities of the underlying physical models. The 
present analysis gives some insight into the sensitivity of the heat 
flux distribution with respect to the total heliostat error and the 
facet focusing properties. For these purposes the data of day 209, 
solar noon, have been selected and compared with theoretical pre- 
dictions from the computer HELIOS. 11 figures. 


22183 (CONF-8304133—, pp 305-325) Radiation input 
measurements with the flux analyzing system (F.A.S.). Dur- 
isch, W.; Schelders, C. (E.1.R., Wuerenlingen, Switzerland). 
Jun 1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

In order to measure the distribution and amount of the con- 
centrated radiation entering the receiver's aperture, the Flux Ana- 
lyzing System (F.A.S.) has been developed. F.A.S. consists of a 
highly resolving modified CCD-camera which measures the radi- 
ation reflected by a narrow, specially coated screen crossing rapid- 
ly the concentrated beam. This paper gives an overview with 
regard to the F.A.S. measurement technique and to some measure- 
ments performed at the Small Solar Power Systems Central Receiv- 
er System solar power pilot plant at Tabernas, Spain. 6 references, 
11 figures, 1 table. 
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22184 (CONF-8304133—, 326-348) Heliostat and Re- 
ceiver Measuring System (HERMES) measurements. Schiel, 
W. (OFVLR, Stuttgaart, West Germany). Jun 1983. NTIS 
MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

. The Heliseat sod oh a System (HERMES) 
is able to measure with a special video camera the solar energy pro- 
jected by a single heliostat and a total heliostat field. This system is 
designed to evaluate the flux distribution in front of the receiver ap- 
erture plane and, in addition, the spillage losses and the reradiation 
in the visible range from the bundles. A computer code corrects for 
off-axes camera angle and the post-test data analysis provides the 
geometric centroid, energy versus radius, iso-flux contours, intensi- 
ty cross sections and 3-D intensity diagrams, which are determined 
by the data map. By a calibration, it is possible to convert the grey 
levels into physical units and to calculate the total power radiated 
in the measurement plane. An introduction to the measuring system 
will be given and the calibration and accuracy of the total system 
will be discussed. The experimental results will be presented and 
checked by theoretical calculations by the HELIOS computer 
code. 6 references, 13 figures. 


22185 (CONF-8304133—, pp 349-355) Simple heliostat 
t instrument (HAI). Kesselring, P. (E.I.R., Wueren- 
lingen, Switzerland). Jun 1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

A new optical field instrument is discussed that is much 
cheaper than the Beam Characterization System, which is the 
common method of checking heliostat alignment. This Heliostat 
Alignment Instrument (HAI) is much cheaper and might even im- 
prove and simplify the alignment checks of heliostats. The HAI 
allows th e place and size of the beam patch on the receiver caused 
by an individual heliostat facet to be determined, while the full he- 
liostat field beam is focused onto the receiver. Eventually, it might 
even have the potential to be implemented into a closed loop helio- 
stat control system, provided cost/benefit considerations will turn 
out to be favorable. 4 figures 


22186 (CONF-8304133—, pp 356-392) Heliostat field 

subsystem operation problems and performance. Wattiez, P.; 

aa F. (SSPS-ITET, Almeria, Spain). Jun 1983. NTIS 
F AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

This paper contains evaluation results of the heliostat field, 
covering the operational behavior mainly between March 1982 and 
February 1983. In spite of a huge amount of field feeding the 
Sodium Heat Transfer System with solar energy is 65 days. There- 
fore, the evaluation will not reflect a full year of operation. One of 
the major problems discussed is mirror module corrosion. The com- 
bination of air circulation, temperature, humidity, and pressure was 
presumed to influence corrosion of the mirror silver layer. Based 
on the reliable data collected, it was concluded that the heliostat 
field has an efficiency in the same magnitude as that expected at 
design conditions. 


22187 (CONF-8304133—, pp 393-419) Barstow heliostat 
experiences: November 1981 - February 1983. Mavis, C.L. 
(Sandia National Laboratories, Livermore, CA). Jun 1983. 
NTIS MF AOl1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The heliostat design, installation, and operating experiences 
and the test and evaluation program are reported for the Solar 
Thermal Central Receiver Pilot Plant at Barstow, California. Oper- 
ating and maintenance experiences and preliminary test results are 
reported from November 1981 through February 1983. Installation 
of the 1818 heliostats was made over a 10-month period with no 
major problems. Initial checkout of the heliostats was completed in 
nine days and included making minor software changes. Perform- 
ance of the control system, including safe control of reflected light, 
and of the heliostat structure and drives has been verified during 
the first year of operation. Heliostat maintenence requirements have 
been less than anticipated and can be accomplished with 160 man- 
hours per month. Problems with evaluation, instrumentation, and 
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mirror corrosion have occurred and they have been solved or are 
being evaluated. 3 references, 6 figures, 4 tables. 


22188 (CONF-8304133—, pp 420-437) Description of 
sodium heat transfer system (SHTS). Stahl, D. (Internatio- 
nale Atomreaktorbau GmbH, Bergisch Gladbach, West 
Germany). Jun 1983. NTIS MF A0Ol. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The task of the Sodium Heat Transfer System is to act as the 
heat transfer element between the receiver, which is heated by 
solar energy, and the steam generator of the power conversion cir- 
cuit. The main elements of this system are described according to 
their characteristics. They are: receiver, steam generator, sodium 
pumps, thermal storage system, sodium purification system, sodium 
piping system, cover gas system, trace heating, control of the steam 
generator loop, and sodium fire protection system. 7 figures. 


22189 (CONF-8304133—, pp 438-449) Control concept. 
Weyers, H.D. (INTERATOM GmbH, Bergisch Gladbach, 
West Germany). Jun 1983. NTIS MF AOl1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

Six feedback control circuits have been installed in the 
sodium transfer system. A detailed description and a block diagram 
are presented of the receiver feedback control. Detailed design in- 
formation is included on the steam generator feedback control. The 
steam generator start-up control is described and an overview of 
this control circuit is provided. The purification system, which has 
a mass flow control, a sodium temperature control, and a cold trap 
temperature control is discussed. A comparison between design and 
construction is presented in relation to several modifications that 
had to be made in the receiver and steam generator control circuits. 
7 figures. 


22190 (CONF-8304133—, pp 450-467) Cavity receiver 
design. Fricker, H.W. (Sulzer Brothers Ltd., Winterthur, 
Switzerland). Jun 1983. NTIS MF AO1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

For the 500 kW CRS solar power plant within the SSPS 
Project, a cavity receiver has been chosen. Its basic layout and the 
thermal analysis have been performed by Interatom. The detailed 
design with stress analysis, and the manufacture and erection on 
site, have been performed by Sulzer from July 1979 to December 
1980. 7 figures. 


22191 (CONF-8304133—, pp 468-491) Receiver thermo- 
dynamics. Weitzenkamp, H. (Internationale Atomreaktorbau 
GmbH, Bergisch Gladbach, West Germany). Jun 1983. 
NTIS MF AOl1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The receiver and its ambiance have been simulated by a 
node system which can be subdivided into: tube bundle, ceramic 
wall, front area/aperture, ambiance and cavity air. The tempera- 
tures of node system have been calculated with the aid of computer 
codes. Heat transfer correlations have been calculated in terms of 
heat transfer by radiation, conduction, and convection. The results 
of the thermodynamic calculations which have been performed are 
discussed and plotted graphically. They are: temperature distribu- 
tion in the receiver, investigation of the ceramic wall, investigation 
of the operational strategy with respect to the aperture door, oper- 
ational behavior during passing cloud disturbances, failure modes- 
like blocking of pump drive and failure of sodium flow control and 
part load behavior. 


22192 (CONF-8304133—, pp 492-519) Receiver tempera- 
ture measurements. Gaus, F. (SPPS-ITET, Almeria, Spain). 
Jun 1983. NTIS MF AO1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

This report deals with the temperature distribution in the ce- 
ramic wall and with the cooling down behavior of the Sulzer re- 
ceiver. The report is divided into three main parts: temperature dis- 
tribution in the ceramic wall, heat conduction through the ceramic 
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wall, and cooling down behavior of the receiver. A listing of the 
nomenclature used is included. The temperature measured by each 
thermocouple in the ceramic wall provides information about the 
heat capacity of the wall and the thermal shock absorptance and 
temperature balance effects that are dependent on that capacity. 6 
references, 10 figures. 


22193 (CONF-8304133—, pp 520-535) Solar hemispheri- 
cal absorptance measurements on the tubes of the first SSPS- 
CRS sodium receiver. van Steenberghe, T. (SPPS-ITET, Al- 
meria, Spain). Jun 1983. NTIS MF A0O1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

Absorptive paints are generally used for high-temperature 
solar receiver surfaces since more selective coatings have proved to 
degrade quickly under such conditions. This paper presents the re- 
sults of solar averaged hemispherical absorptance measurements 
carried out on the first CRS receiver and compares them with 
those obtained for new coatings. The aging of the absorptive coat- 
ing under concentrated solar radiation is evidenced: a loss of ab- 
sorptance limited to 4% was detected. 4 references, 6 figures. 


22194 (CONF-8304133—, pp 536-558) Convection test- 
ing of the Central Receiver System, Fall, 1982. Kraabel, J.J. 
(Sandia National Labs., Livermore, CA). Jun 1983. NTIS 
MF AOI. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1:83). 

A set of strategies for measuring the convective heat losses 
from the IEA SSPS Central Receiver System was evaluated during 
the Fall Measurement Campaign, 1982. The test method, chosen for 
its accuracy, utilized a zero incident solar flux technique. The heat 
into the system is provided solely by the hot sodium; the losses 
from the receiver to the environment may then be measured from 
the mass flow rate and the temperature drop in the receiver. The 
emitted radiation and the conduction are calculated and subtracted 
from the total, the remainder being the convective heat losses. An 
analysis that determines the most accurate test conditions is present- 
ed along with the results of the tests. The test results are limited 
due to the short time available to perform the tests. Suggestions are 
given for future convection testing of central receivers. 2 figures, 2 
tables. 


22195 (CONF-8304133—, pp 559-577) Receiver efficien- 
cy Fall Measurement Campaign, 1982. Kraabel, J.J. (Sandia 
National Labs., Livermore, CA). Jun 1983. NTIS MF AOI. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

A primary goal of the measurement campaign was to deter- 
mine the efficiency of the receiver from the data collected. This 
paper discusses three methods that were evaluated for estimating 
the efficiency. The preferred method requires measurement of the 
thermal losses from the receiver and combining those losses with 
either the incident or the absorbed power. The absorbed power 
method was preferred. The absorbed power, the thermal losses, the 
efficiency, and the uncertainty in the efficiency are presented; the 
efficiencies ranged from 79.2% to 40.7%. The uncertainties in the 
efficiency ranged from +/- 4.4% to +/- 9.5%. The influence of 
the variation in the solar insolation due to time-of-day and cloud 
cover is evident. 4 references, 4 tables. 


22196 (CONF-8304133—, pp 578-642) Receiver perform- 
ance and results. Pescatore, M. (SPPS-ITET, Almeria, 
Spain). Jun 1983. NTIS MF AO1. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

This paper presents the performance of the SSPS-CRS re- 
ceiver based on data accumulated during its first year of operation. 
The topics treated are steady state and transient behaviour, efficien- 
cy, operational behaviour, and some statistical aspects. The main re- 
sults are: Stable steady state operation is possible at any power 
level above 300 W/m? insolation. The analysis of the transient be- 
havior shows that the response time of the receiver is roughly 
given by the time which the sodium needs to pass through the re- 
ceiver pipes. The measured efficiences coincide with the design 
values within the limits of the experimental errors. Operation 
during a sunny and partly cloudy day is possible. An efficiency of 
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79% is averaged throughout a sunny day and for cloudy days the 
efficiency is in the range of 68% to 78% depending on the amount 
of clouds. The conclusions derived from this report are based on 
the evaluation of 50 days of operation. Therefore, the statistics are 
not optimal. In summary, the present receiver has met all expecta- 
tions and has never caused outage of the plant. Its availability was 
close to 100%. 


22197 (CONF-8304133—, pp 643-661) Sodium cycle, 
storage, trace heating. Jacobs, H. (SPPS-ITET, Almeria, 
Spain). Jun 1983. NTIS MF A011. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The results of the calculations of the thermal losses of the 
sodium storage tanks are presented. The losses of the tubes and the 
energy need of the electrical trace heating are calculated for sever- 
al days using simplified calculation methods. The accuracy of the 
calculation is estimated at +/- 8%. The energy distribution in the 
sodium system is discussed. The formula for calculation of the k- 
number of the cooling down of the storages is included in the Ap- 
pendix. 5 figures, 7 tables. 


22198 (CONF-8304133—, pp 662-676) Steam generator. 
Jacobs, H. (SPPS-ITET, Almeria, Spain). Jun 1983. NTIS 
MF AOl. 


From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The Small Solar Power Systems Central Receiver System 
steam generator transfers the heat from the sodium in the hot stor- 
age tank to the water/steam side of the generator to drive a steam 
motor. The steam generator is described with design data and 
measuring points included. The regulation circuit and variation of 
temperatures are discussed in relation to normal operation of the 
generator. The start-up procedure of the Power Conversion System 
is presented. Before start-up can be initiated, the sodium from the 
cold storage tank flows through the steam generator, and the 
sodium inlet temperature approaches 230°C. 4 figures, 4 tables. 


22199 (CONF-8304133—, pp 677-683) General experi- 
ences. Selvage, C.S. (SPPS-ITET Almeria, Spain). Jun 
1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

This paper discusses some of the experiences with the Small 
Solar Power Systems Central Receiver System over the past year 
and a half. One of the problems encountered is getting spare parts 
into Spain due to customs delays. Another experience is the recog- 
nition of the value of a medium-size computing capability for data 
reduction, correlation, and analysis. This CRS plant was designed 
to operate at rating when the direct normal insolation is 900W/m? 
or greater. It was an experience to find that in 1982 there were 
23% fewer hours above 800W/m? than the average of the last ten 
years at Odeillo. Sodium is an excellent heat transfer fluid but a 
poor heat storage fluid. Many interesting technnical experiences 
have been a result of using sodium as the heat transfer fluid. 


22200 (CONF-8304133—, pp 684-696) Sodium heat 
transfer system operation and maintenance. Martinez, F. 
(Cia. Sevillana de Electricidad, S.A., Spain). Jun 1983. 
NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

A detailed description of the operational procedure and an 
overview of the main problems and operational highlights are pre- 
sented. A description of the principal problems which have ap- 
peared within the sodium circuit is included. The two main difficul- 
ties with respect to the maintenance of the sodium system empha- 
sized are: the difficulty of opening or changing components, the 
dangers of sodium fire, and the need for cleanliness, hinder normal 
maintenance of valves and other accessories; and the specific type 
of instrument used makes it difficult to obtain spare parts quickly 
and increases the cost of the maintenance. Operational statistics are 
presented. 
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22201 (CONF-8304133—, pp 697-722) Sodium experi- 
ences. Moore, J. (Motor Columbus, Baden, Switzerland). 
Jun 1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

This paper is primarily concerned with two Central Receiv- 
er System plant items in which sodium leaks have occurred: the 
cold sodium storage vessel and the regeneration vessel. Other plant 
items relevant to potential future problems are discussed, in particu- 
lar to the hot sodium storage vessel that has similar design features 
to the cold vessel at one of the zones of failure of that vessel. Met- 
allurgical examination of specimens cut from the leak zones showed 
in all cases failure due to brittle growth of cracks. Investigations all 
indicate that the causes of the leakages and of crack growth are due 
to: design errors and incorrect welding procedures, and caustic 
stress corrosion cracking; both of which are discussed in detail. 7 
figures. 


22202 (CONF-8304133—, pp 723-758) US solar receiver 
tests. Peila, W.C. (Sandia National Labs., Livermore, CA). 
Jun 1983. NTIS MF AOl. 

From SSPS Central Receiver System (CRS) midterm work- 
shop; Tabernas, Spain (19 Apr 1983). 

The US experiences in the test and evaluation of two ad- 
vanced fluid test receivers are presented. Martin Marietta Aero- 
space was funded for the design, fabrication, and test of a 5 MW/ 
sub t/ molten salt receiver. Over 500 hours of solar test were accu- 
mulated during an August 1980 to March 1981 test period. The 
Energy Systems Group of Rockwell International provided a 3 
MW/sub t/ liquid sodium receiver for evaluation and in the Octo- 
ber 1981 to March 1982 period, 70 solar test hours were logged. 
Both receivers were tested at the DOE 5 MW Central Receiver 
Test Facility in Albuquerque, New Mexico. Descriptions of both 
experiments are provided, along with a discussion of results, prob- 
lems, and test experiences. 


22203 (DOE/CS/84057—T1) Study of thermal oscilla- 
tions at the dryout front in half heated tubes. Singh, S.; Dhir, 
V.K. (California Univ., Los Angeles (USA). Dept. of Me- 
chanics and Structures). 1984. Contract FG02-80CS84057. 
128p. NTIS, PC A07/MF A0Ol; 1; GPO Dep. Order 
Number DE84007969. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted; Thesis. 

In this work thermal oscillations at the dryout front in an 
electrically heated composite tube of inconel and glass have been 
studied experimentally and analytically. The tube has an inside di- 
ameter of 17.2 mm, and a heated length of 1913 mm. The thickness 
of the inconel half tube is 0.89 mm. In the experiments deionized 
water and Freon-113 were used as the test liquids while the pres- 
sure at the exit of the tube was one atmosphere. The dryout front 
was established at a predetermined height from the inlet. The fre- 
quency and magnitude of the wall temperature oscillations in the 
vicinity of the dryout front has been obtained from the tempera- 
ture-time history. The most probable time period obtained from the 
probability distributions has been correlated with dimensionless 
groups formed with mass velocity, tube diameter and the physical 
properties of the test liquid. Normalized probability distributions for 
the time period have been found to be represented by a modified 
gamma-distribution. The magnitude and the nature of the tempera- 
ture oscillations has been predicted by solving the energy equation 
for the heated tube and the mass conservation equation for the 
liquid film left on the wall during upward movement of the dryout 
front. The predictions have been compared with the data. 


22204 (DOE/DP/00789—T94) Plant operation report 
and daily evaluation summary. (Compania Sevillana de Elec- 
tricidad, S.A., Madrid (Spain); International Test and Eval- 
uation Team, Almeria (Spain); Sandia National Labs., Liver- 
more, CA (USA)). 2 Jan 1984. Contract AC04-76DP00789. 
126p. NTIS, PC A07; 3; GPO Dep. Order Number 
DE84007886. 
Paper copy only, copy does not permit microfiche produc- 
tion. 
This report summarizes the operational and maintenance ac- 
tivities and highlights of the Small Solar Power System (SSPS) that 
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were required during the month. The operation, maintenance, and 
cost data are attached to this report. 


22205 (DOE/ET/20417—T8) Request for proposals No. 
75-124: Central Receiver Solar Thermal Power System, Phase 
1 (subsystem research experiments and preliminary design of 
a proof-of-concept (pilot plant)). (McDonnell Douglas Astro- 
nautics Co., Huntington Beach, CA (USA); Martin Marietta 
Corp., Denver, CO (USA)). Mar 1975. Contract AC03- 
76ET20417;AC03-76ET20422. 154p. (STMPO—046). NTIS, 
PC A08; 3; GPO Dep. Order Number DE84006238. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The Central Receiver Solar Thermal Power System is a 
system for the conversion of incident solar flux (insolation) into 
thermal energy and then by conventional methods to electrical 
power. Accordingly, the Central Receiver System, Phase 1, Subsys- 
tem Research Experiments will provide the necessary technical and 
operational information to address questions of performance, sched- 
ule and costs critical to the Preliminary Design of a Proof-of-Con- 
cept (Pilot Plant). Phase 1 includes the formulation of a conceptual 
baseline design of a 10 MW electric (MWe) Proof-of-Concept Ex- 
periment (POCE) Pilot Plinat). The conceptual design will serve as 
the basis for research experiments on components of the collector, 
thermal receiver, and thermal storage subsystems. The results of the 
subsystem research experiments will then be used to validate or 
modify the baseline design as appropriate to finalize a preliminary 
design of the POCE (Pilot Plant). 


22206 (DOE/JPL—1060-68) CONC/11: a computer pro- 
gram for calculating the performance of dish-type solar ther- 
mal collectors and power systems. Jaffe, L.D. (Jet Propulsion 
Lab., Pasadena, CA (USA)). 15 Feb 1984. Contract AM04- 
80AL13137. 146p. NTIS, PC A07/MF A0Ol1; 1; GPO Dep. 
Order Number DE84008502. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

CONC/11 is a computer program designed for calculating 
the performance of dish-type solar thermal collectors and power 
systems. It is intended to aid the system or collector designer in 
evaluating the performance to be expected with possible design al- 
ternatives. From design or test data on the characteristics of the 
various subsystems, CONC/11 calculates the efficiencies of the col- 
lector and the overall power system as functions of the receiver 
temperature for a specified insolation. If desired, CONC/11 will 
also determine the receiver aperture and the receiver temperature 
that will provide the highest efficiencies at a given insolation. The 
program handles both simple and compound concentrators. 
CONC/11 is written in Athena Extended Fortran (similar to For- 
tran 77) to operate primarily in an interactive mode on a Sperry 
1100/81 computer. It could also be used on many small computers. 


22207 (DOE/SF/11674—1-Vol.3-Bk.3) Preliminary 
design of the Carrisa Plains solar central receiver power 
plant. Volume III, Book 3. Appendices. Part 2. (Rockwell 
International Corp., Canoga Park, CA (USA). Energy Sys- 
tems Group; Pacific Gas and Electric Co., San Francisco, 
CA (USA); ARCO Solar, Inc., Chatsworth, CA (USA)). 31 
Dec 1983. Contract FC03-82SF11674. 688p. (ESG-DOE— 
13404-Vol.3-Bk.3). NTIS, PC A99/MF A0Ol1; 1; GPO Dep. 
Order Number DE84005781. 

Portions are illegible in microfiche products. 

The auxiliary heat transport systems of the Carrisa Plains 
Solar Power Plant (CPSPP) comprise facilities which are used to 
support plant operation and provide plant safety and maintenance. 
The facilities are the sodium purification system, argon cover gas 
system, sodium receiving and filling system, sodium-water reaction 
product receiving system, and safety and maintenance equipment. 
The functions of the facilities of the auxiliary system are described. 
Design requirements are established based on plant operating pa- 
rameters. Descriptions are given on the system which will be ade- 
quate to perform the function and satisfy the requirements. Valve 
and equipment lists are included in the appendix. 
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22208 (SAND—83-8177) Atmospheric transmittance 
model for a solar beam propagating between a heliostat and a 
receiver, Pitman, C.L.; Vant-Hull, L.L. (Sandia National 
Labs., Albuquerque, NM (USA); Houston Univ., TX 
(USA). Energy Lab.). Feb 1984. Contract AC03-79SF10763. 
76p. NTIS, PC A0S/MF A0O1; 1; GPO Dep. Order Number 
DE84007980. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report presents formulae that provide reliable estimates 
of the percent energy loss P/sub L/ (or, equivalently, the transmit- 
tance tau) of a solar beam propagating between a heliostat and a 
receiver. These formulae are wavelength-independent, functional 
fits to the tabulated results of Vittitoe and Biggs, which in turn are 
the results of numerical integrations of spectral transmittance data 
calculated with the aid of the computer code LOWTRAN 3. The 
formulae allow for interpolation and extrapolation and have a form 
characteristic of atmospheric transmittance models. 


22209 (SERI/CP—252-2026) Proceedings of the solar 
thermal/photochemical conversion workshop. Johnson, D.; 
Karpuk, M. (comps.). (Solar Energy Research Inst., 
Golden, CO (USA)). Dec 1983. Contract AC02-83CH10093. 
64p. (CONF-830165—). NTIS, PC A04/MF A011; GPO 
Dep. Order Number DE84000089. 

From Solar thermal/photochemical conversion workshop; 
Golden, CO, USA (10 Jan 1983). 

The Solar Energy Research Institute (SERI) hosted a work- 
shop January 10-11, 1983 to explore the possibility of combining 
photochemical (or photoelectrochemical) processes with thermal 
conversion of solar energy to produce useful work. Experts in pho- 
tochemistry, photoelectrochemistry, thermochemistry, and solar 
thermal technology from SERI, universities, private industry, and 
national laboratories were invited. Because of the diversity of tech- 
nical backgrounds of the attendees, overview presentations on pho- 
toelectrochemistry, solar thermal technology, and the thermody- 
namics of quantum and thermal conversion of solar energy were 
presented on the first day. The workshop participants then formed 
two groups for unformatted discussions. The following day each 
group summarized its discussions. The overview presentations, sum- 
mary presentations, and conclusions and wrap-up are presented. 
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22210 (DOE/ET/20342—T3) Commercialization and 
cost-sharing potential for Ocean Thermal Energy Conversion 
(OTEC) plantships and facilities by industry, utilities and 
government. Francis, E.J. (Johns Hopkins Univ., Laurel, 
MD (USA). Applied Physics Lab.). Jan 1980. Contract 
AI01-77ET20342. 259p. NTIS MF A0Ol; 2; GPO Dep. 
Order Number DE84005599. 
Microfiche only, copy does not permit paper copy reproduc- 
tion. 
Following the introduction and summary on the US energy 
situation and the potential for OTEC, the remaining chapters deal 
with the OTEC-ammonia model; legal aspects of OTEC commer- 
cialization; the formation of SOLARAMCO, a joint venture of am- 
monia companies; electric power from OTEC, fuel cells and direct 
cables, potential cost-sharing; and OTEC production of ammonia 
for fertilizer. 


22211 (DOE/ET/20342—T9) Biofouling and cleaning 
tests of OTEC external flow heat exchanger tubes. Hill, F.K. 
(Johns Hopkins Univ., Laurel, MD (USA). Applied Physics 
Lab.). Nov 1979. Contract AI01-77ET20342. 8p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84009332. 

Heat transfer measurements before and after ultrasonic clean- 
ing were done on sections of 3-in.-O.D., Alclad aluminum tubing 
(alloy 3004 clad with 7072) that had been biofouled by ocean sur- 
face water at a NOAA data buoy 170 nautical miles west of 
Tampa, Florida, in the Gulf of Mexico. The tubes were sealed 
inside and exposed to seawater flow at 2.5 ft/sec on the outside. 
They were arranged in a water box in the geometry of the folded- 
tube, Ocean Thermal Energy Conversion (OTEC) heat exchangers 
being developed by the Applied Physics Laboratory (APL). The 
biofouling exposure periods varied from 3-1/2 to 13 weeks. The 
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heat transfer measurements on some of the fouled tubes were done 
at sea, but some had to be done (due to program limitations) 3 to 6 
weeks after their removal from the data buoy, and some of those 
were exposed to air due to seal failures of the plastic shipping bags. 
Thus, the thickness and character of the fouling on the tubes varied 
considerably, but no barnacles were seen on any of them. For the 
specimens not exposed to air no appreciable corrosion or scale was 
seen; when scale and/or corrosion were present, much longer ultra- 
sonic cleaning times (using a tank with bottom-mounted transducers 
generating 0.7 W/cm?) were required. The test results indicated 
that a building of fouling resistance coefficient R/sub f/ of about 
0.00005 Btu~'h-ft?-°F per week occurred. After four weeks, and 
R/sub f/ = 0.0002, a 25- to 30-sec exposure to ultrasonic radiation 
at an intensity of 0.7 W/cm? reduced R/sub f/ to the visually 
judged cleaned condition, where only a slight discoloration of the 
surface remained. 


22212 (DOE/ET/21055—T1) Development, design, fabri- 
cation and testing of Ocean Thermal Energy Conversion 
(OTEC), Power System Development (PSD) II. Volume II. 
0.2 MWe heat exchangers. Preliminary design report. (Gen- 
eral Electric Co., Schenectady, NY (USA); Sea Solar 
Power, Inc., York, PA (USA)). Jul 1979. Contract ACO1- 
78ET21055. 162p. NTIS, PC A08/MF A0O1. Order Number 
DE83015169. 

Portions are illegible in microfiche products. 

This design report covers the technical rationale, thermal 
analysis, and preliminary designs for 0.2 MWe OTEC evaporator 
and condenser test articles. The flow and thermodynamic condi- 
tions in these units are similar to those in the 10 MWe module. 
Heat exchanger configurations are based on the Sea Solar Power, 
Inc. cross-flow flat plate heat exchanger concept using Refrigerant- 
22 as the working cycle fluid. In this design, the heat transfer plates 
are held together in a frame by mechanical forces without the need 
for brazing or welding. Also presented in this report are material 
selections, corrosion and biofouling controls, producibility concepts 
and cost estimates. The interfaces and test instrumentation require- 
ments for these heat exchangers have also been considered and are 
presented herein. The heat exchanger designs and materials are also 
compatible with ammonia as the working fluid. 


22213 (DOE/ET/21055—T2) Development, design, fabri- 
cation and testing of Ocean Thermal Energy Conversion 
(OTEC), Power System Development (PSD) II. Volume 1. 10 
MWe power module. Preliminary design report. (General 
Electric Co., Schenectady, NY (USA); Sea Solar Power, 
Inc., York, PA (USA)). Jul 1979. Contract ACO01- 
78ET21055. 284p. NTIS, PC A1l3/MF A01. Order Number 
DE83015168. 

Portions are illegible in microfiche products. 

This volume of the report describes the work done by the 
General Electric Company and Sea Solar Power starting in Octo- 
ber 1978 on a 10 MWe power module design for OTEC-10 utilizing 
flat-plate cross flow heat exchanger concepts. The power module is 
to be rated at 10 MWe net to the bus bar when operating on an 
ocean energy resource of 82°F for the surface seawater and 40°F 
for the deep seawater. The power module design is to be optimized 
to meet all interface and operating requirements at the lowest total 
installed cost. The 10 MWe power module as defined by the con- 
tract is limited to the evaporator/demister, condenser, turbine-gen- 
erator, working fluid pump, warm and cold water pump, auxiliary 
systems and controls. Excluded from power module design by con- 
tract are the platform, cold water piping, mooring and energy utili- 
zation systems. The preliminary design includes the definition of 
the cycle configuration, selection of working fluid, selection of heat 
exchanger materials, performance analysis (both at design point and 
off), system diagrams, general arrangements, environmental impact 
and regulatory requirement definition, power module installation, 
maintenance requirements, and costing. In addition, the impact of 
scale-up of the 10 MWe power module to full-size commercial 
power plants is addressed in terms of hardware, performance, and 
costing changes. 
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22214 (DOE/ET/21055—T4) Development, design, fabri- 
cation and testing of Ocean Thermal Energy Conversion 
(OTEC), Power System Development (PSD) II. Volume III. 
Heat transfer test report. Preliminary design report. (General 
Electric Co., Schenectady, NY (USA); Sea Solar Power, 
Inc., York, PA (USA)). Jul 1979. Contract ACO0l1- 
78ET21055. 283p. NTIS, -PC A13/MF AO1. Order Number 
DE83015171. 

Portions are illegible in microfiche products. 

The primary purpose of the heat transfer testing program 
was to substantiate the overall heat transfer coefficients being used 
for OTEC heat exchanger design. The lack of published test data 
for flat-plate condensation and evaporation of freon under condi- 
tions similar to those encountered in an OTEC heat exchanger, 
mandated that such a program be conducted. Three different test 
set-ups were developed to obtain data concerning working fluid 
side film coefficients, water side film coefficients and overall heat 
transfer coefficients. 


22215 (LBL/MSG—82-021) Study of the macrozooplank- 
ton within the samples taken at the Mobile site from Novem- 
ber 1977 through November 1978. A data report of the Law- 
rence Berkeley Laboratory. Steen, J.; Gunter, G. (Gulf 
Coast Research Lab., Ocean Springs, MS (USA)). Nov 
1981. Contract W-7405-ENG-48. 12p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE83015714. 

This report brings together the results of a re-examination of 
zooplankton samples from the Mobile OTEC site (29°N-88°W) in 
the northern Gulf of Mexico for macrozooplankton larger than 15 
mm. 


22216 (LBL/MSG—82-029) Determination of adenosine 
triphosphate on marine particulates: synthesis of methods for 
use on OTEC samples. Jones, A.T.; Hartwig, E.O. (Law- 
rence Berkeley Lab., CA (USA)). Aug 1982. Contract W- 
7405-ENG-48. lip. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84004721. 

Adenosine triphosphate (ATP) is an indicator of living bio- 
mass in marine particulates. This report details the method used by 
Lawrence Berkeley Laboratory to analyze particulate ATP in sam- 
ples taken from oligotrophic, tropical ocean waters. It represents a 
synthesis of previously published methods. 


22217 (LBL-PUB—359) Oceanographic data off southern 
Hawaiian Islands. Wilde, P.; Chase, T.E.; Normark, W.R.; 
Thomas, J.A.; Young, J.D. (Lawrence Berkeley Lab., CA 
(USA)). Jul 1980. Contract W-7405-ENG-48. 24p. NTIS, 
PC A03/MF A011; GPO Dep. Order Number DE84004404. 

This is the first in a series of sheets to be used to identify the 
marine geologic factors that influence the successful operation of 
ocean thermal energy conversion (OTEC) plants. This regional 
compilation will form the basis for selection of larger scale site spe- 
cific areas where more detailed bottom assessment studies will be 
made, for example, off the west coast of Oahu. This data compila- 
tion is designed to give regional coverage of the marine areas in the 
vicinity of the southern Hawaiian Islands. The aim of this style of 
chart is to provide maps of convenient size that: (1) summarizes the 
oceanographic data for the particular area; (2) can be used as a base 
map for marine geologic investigations; (3) is a working chart 
during subsequent shipboard operations; and (4) can be revised and 
modified easily as new information becomes available. An extensive 
reference list is included on this chart. 


22218 (LBL-PUB—360) Oceanographic data off Puerto 
Rico and the Virgin Islands. Trumbull, J.V.A. (Lawrence 
Berkeley Lab., CA (USA)). Apr 1981. Contract W-7405- 
ENG-48. 30p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
Order Number DE84004406. 

Portions are a in microfiche products. 

This data compilation is designed to give regional coverage 
of the marine areas in the vicinity of Puerto Rico and the Virgin 
Islands. The aim of this style of chart is to provide maps of conven- 
ient size that: (1) summarizes the oceanographic data used for the 
particular area; (2) can be used as a base map for marine geologic 
investigations; (3) is a working chart during subsequent shipboard 
operations; and (4) can be revised and modified easily as new infor- 
mation becomes available. 
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22219 (PB—83-221002) Analysis and summary of OTEC 
(Ocean Thermal Energy Conversion) Cold Water Pipe costs. 
(ORI, Inc., Silver Spring, MD (USA)). 1983. Contract 
AI01-77ET20396. 22p. (DOE/NOAA/OTEC—42; 
NOAA—83062003). NTIS, PC A02/MF AO1. 


Six CWP preliminary designs were included in this analysis. 
These included two Fiberglass Reinforced Plastic Designs, an Elas- 
tomer Design, a Polyethylene Design, a Stiffened Steel Shell, and a 
Bottom Mounted Steel Design. A detailed WBS cost analysis for 
each of the six preliminary designs as developed by its designer is 
provided in Section 2. Further discussion of the WBS breakdowns 
is provided in Section 3. Finally, Section 4 provides a brief techni- 
cal description of each design concept and operating environment 
and indicates key assumptions of the cost analysis. 


22220 (PB—83-221101) Methods for and examples of dy- 
namic load and stress analysis of OTEC (Ocean Thermal 
Energy Conversion) Cold Water Pipe designs. Volume 2. 
Barr, R.A.; Chang, P.Y.; Thasanatorn, C. (Hydronautics, 
Inc., Laurel, MD (USA)). Nov 1978. Contract AIO1- 
77ET20396. 103p. NTIS, PC A06/MF AOl1. 


This report is a user's manual for the operation of a comput- 
er program for a structural analysis of an OTEC piping system. 


22221 (PB—83-221119) Ocean Thermal Energy Conver- 
sion Cold Water Pipe At-Sea Test Program. (Hawaiian 
Dredging and Construction Co., Honolulu (USA)). Jul 
1982. Contract AI01-77ET20396. 392p. NTIS, PC Al7/MF 
AOl. 


A detailed design for a 10-foot diameter, 1000-foot long fi- 
berglass reinforced plastic (FRP) cold water pipe (CWP) was 
tested at-sea aboard an HD and C platform. The wall of the pipe is 
of sandwich construction with FRP facesheets and a core of syn- 
tactic foam. In addition to developing the design for the pipe itself, 
other activities were conducted to support the design effort. These 
included: materials testing; instrumentation system specification; 
fabrication plan; CWP deployment plan; mooring system design 
and deployment plan; and environmental conditions descriptor and 
analysis. The objectives of the program to date have been achieved, 
and the results are summarized in this volume. 


22222 (PB—83-221127) Ocean Thermal Energy Conver- 
sion Cold Water Pipe At-Sea Test Program. Volume II. F. 
Environmental design criteria. (Noda (E.K.) and Associates, 
Honolulu, HI (USA)). Jul 1982. Contract AI01-77ET20396. 
388p. NTIS, PC A17/MF AO1. 


The future prototype for one-third scale model is envisioned 
to be the OTEC Pilot Plant design in the 10/40 MWe size range 
with an estimated CWP diameter of about 30 feet and an overall 
vertical length of about 3000 feet. Thus the one-third scale CWP 
consists of pipe about 10 feet in diameter and 1000 feet long. A site 
selection evaluation was initiated to establish a site which would 
meet both the logistic requirement for construction and operation, 
provide adequate wave and wind climate required for the test vali- 
dation and finally exhibit bottom slope and sediment layer charac- 
teristics adequate for the mooring system, as confirmed by previous 
geophysical surveys. 


22223 (PB—83-221168) TEC mooring technology. 
Shields, D.R.; Wendt, R.L.; Johnson, B.A. (Naval Civil En- 
gineering Lab., Port Hueneme, CA (USA)). Dec 1982. Con- 
tract AJI01-77ET20396. 153p. (DOE/NOAA/OTEC—74; 
NOAA—83062036). NTIS, PC A08/MF AO1. 


This report summarizes existing technology for mooring 
components which may be suitable for OTEC use. Due to the plat- 
form size, depth of water, and length of design life required for an 
operational OTEC plant, only large and high capacity mooring 
components were investigated. The report contains engineering, 
test, and manufacturer’s data on wire rope, synthetic rope (nylon, 
polyester and Kevlar), anchors, deck fittings and machinery, and 
design concepts for tension leg platform mooring systems. A signifi- 
cant portion of the effort was directed to the assessment of synthet- 
ic rope technology and its application to moorings. 
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22224 (PB—83-221333) OTEC (Ocean Thermal Energy 
Conversion) CWP (Cold Water Pipe) Laboratory Test Pro- 
gram. Deployment project test report. (Science Applications, 
Inc., El Segundo, CA (USA)). Apr 1981. Contract AI01- 
77ET20396. 133p. (DOE/NOAA/OTEC—47; SAI—464- 
820-012-LA). NTIS, PC A07/MF AOl. 

Portions are illegible in microfiche products. 

A model test program was undertaken to investigate the im- 
portant phenomena governing cold water pipe towing and swing 
down operations and to assess the validity of analytical models de- 
veloped during the project. Specific objectives of the test program 
were to provide engineering data for tow stability, tow resistance, 
tow heading limitations, tow maneuver characteristics, and deploy- 
ment loads during swing down. In addition test data were obtained 
to aid in the development of contingency plans for emergencies in- 
cluding CWP drift, flooding and uncontrolled deployment. Several 
alternative towing techniques (surface, awash, deep subsurface) 
were examined to assess their relative merits. 


22225 (PB—83-221341) OTEC (Ocean Thermal Energy 
Conversion) CWP (Cold Water Pipe) Laboratory Test Pro- 
gram. Ocean System Operations Project. Final report. (Sci- 
ence Applications, Inc., El Segundo, CA (USA)). May 
1981. Contract AI01-77ET20396. 144p. (DOE/NOAA/ 
OTEC—46; SAI—464-810-013-LA). NTIS, PC A07/MF 
AOl. 

Ocean system operation in waves was measured in 1:110 
scale model tests and compared to code predictions. Scaled models 
tested were of a modified version of the APL plantship with dis- 
charge pipes, the Lockheed mooring system parameters, and three 
separate cold water pipes (reinforced elastomer, fiberglass sandwich 
and articulated steel shell). Platform motion and cold water pipe 
stress predictions were made with the NOAA/DOE code and com- 
pared to the experimental results. 


22226 (PB—83-221358) Ocean Thermal Energy Conver- 
sion moored pipe/mobile platform design study. Bullock, 
H.O.; McNatt, T.R.; Ross, J.M.; Stambaugh, K.A.; Watts, 
J.L. (Giannotti and Associates, Inc., Annapolis, -MD 
(USA)). 30 Jul 1982. Contract AI01-77ET20396. 145p. 
(DOE/NOAA/OTEC—51; NOAA—83062012). NTIS, PC 
A07/MF AOl1. 

The Ocean Thermal Energy Conversion (OTEC) Moored 
Pipe/Mobile Platform (MP-Squared) Design Study was carried out 
to investigate an innovative approach to the moored floating 
OTEC plant. In the past, a number of concepts have been examined 
by NOAA for floating OTEC plants. These concepts have consid- 
ered various configurations for platforms, cold water pipes and 
mooring systems. In most cases the cold water pipe (CWP) was 
permanently attached to the platform and the platform was perma- 
nently moored on station. Even though CWP concepts incorporat- 
ing articulated joints or flexible pipes were used, the CWP stresses 
induced by platform motion were frequently excessive and beyond 
the design limits of the CWP. This was especially true in the sur- 
vival (100-year storm) case. It may be feasible that the concept of a 
permanently moored CWP attached through a flexible transition 
CWP to the platform could reduce the degree of technical risk by 
de-coupling the CWP from the motions of the platform. In addi- 
tion, if the platform is capable of disconnecting from the CWP 
during survival conditions, even less technical risk may be inherent 
in the OTEC system. The MP-Squared Design Study was an engi- 
neering evaluation of the concepts described above. The effort has 
been carried through to the conceptual design level, and culminated 
in model tests in an experimental wave basin. 


22227 (PB—83-223560) Ocean Thermal Energy Conver- 
sion (OTEC) cold water pipe three-dimensional design meth- 
odology. Executive summary. (TRW Systems and Energy, 
Redondo Beach, CA (USA)). Jun 1982. Contract AIO01- 
77ET20396. 25p. (DOE/NOAA/OTEC—100-S). NTIS, PC 
A02/MF AOl1. 

Portions are illegible in microfiche products. 

This report describes a computer program developed by 
TWR for use in performing three-dimensional dynamic analysis of 
Ocean Thermal Energy Conversion (OTEC) cold water pipe 
(CWP) systems. The program, in FORTRAN IV-H language, was 


14 SOLAR ENERGY 
1408 Ocean Energy Systems 


prepared in the time domain in order to permit the inclusion of 
non-linearities and other effects that cannot be included at all or 
can, at best, be approximated by frequency domain programs. 
These effects include velocity-squared drag, finite angles, paramet- 
ric excitation, and out-of-roundness. Shear deformation and rotary 
inertia effects are also included. The detailed report is documented 
in two volumes: Volume I - Technical Manual and Volume II - 
Users Manual. Volume I presents the technical basis for the analyti- 
cal formulation and solution procedure. Volume II gives a detailed 
description of the computer program and complete operating in- 
structions. A brief synopsis of these detailed volumes is contained 
in the Executive Summary document. The source deck for the pro- 
gram has been delivered to the National Oceanic and Atmospheric 
Administration (NOAA) and is available from that agency. Access 
to the compiled (binary) deck for use on the CDC CYBERNET 
system is likewise available by arrangement with NOAA. 


22228 (PB—83-223578) Ocean Thermal Energy Conver- 
sion (OTEC) Cold Water Pipe Three-Dimensional Design 
Methodology. Volume 1. Technical manual. (TRW Systems 
and Energy, Redondo Beach, CA (USA)). Jun 1982. Con- 
tract AI01-77ET20396. 106p. (DOE/NOAA/OTEC—100-1; 
NOAA—83062306-1). NTIS, PC A06/MF AO1. 

This report describes a computer program developed by 
TRW for use in performing three-dimensional dynamic analysis of 
Ocean Thermal Energy Conversion (OTEC) cold water pipe 
(CWP) systems. The program, in Fortran IV-H language, was pre- 
pared in the time domain in order to permit the inclusion of non- 
linearities and other effects that can not be included at all or can, at 
best, be approximated by frequency domain programs. These effects 
include velocity-squared drag, finite angles, parametric excitation, 
and out-of-roundness. Shear deformation and rotary inertia effects 
are also included. The detailed report is documented in two vol- 
umes: Volume 1 - Technical Manual and Volume II - Users 
Manual. Volume I presents the technical basis for the analytical for- 
mulation and solution procedure. Volume II gives a detailed de- 
scription of the computer program and complete operating instruc- 
tions. A brief synopsis of these detailed volumes is contained in the 
Executive Summary document. 


22229 (PB—83-225847) Underwater inspection, mainte- 
nance and repair study for the 40 MW OTEC pilot plant. 
Fishel, K.; Aboumrad, J.; Clinkenbeard, J.; Spiro, J. 
(McMahon Engineering Services, Inc., San Diego, CA 
(USA)). Jun 1982. Contract AI01-77ET20396. 166p. (DOE/ 
NOAA/OTEC—39-1). NTIS, PC A08/MF AOl1. 

The objective of this research was to study candidate OTEC 
40 MWe systems to determine underwater inspection requirements, 
and the instrumentation, equipment and data acquisition systems 
which will be required for inspection of the structure and monitor- 
ing of the operational condition of the system. The study was based 
on current literature, existing offshore platforms, discussions with 
experts in the field, and on the experience and judgment of the in- 
vestigators. Results of the study are published in the form of a 
report showing the background, approach, data and information ob- 
tained. Conclusions and recommendations are presented. 


22230 (PB—83-226605) OTEC (Ocean Thermal Energy 
Conversion) Stationkeeping Subsystems (SKSS): design crite- 
ria. (Giannotti and Associates, Inc., Annapolis, MD (USA); 
Norske Veritas, Oslo). 10 Sep 1980. Contract AIO1- 
77ET20396. 41p. NTIS, PC A03/MF AO1. 

Portions are illegible in microfiche products. 

The Stationkeeping Subsystem (SKSS) comprises the attach- 
ment of a floating structure to the seabed, and includes: anchors, 
anchor lines (chains, ropes), shackles, terminations, swivels, fair- 
leads, windlasses and stoppers. This design criteria report includes: 
general design requirements; environmental conditions; loads and 
response analysis; materials; verification of strength; corrosion pro- 
tection; fabrication and installation; inservice inspection and mainte- 
nance; and retrieval. 
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22231 (PB—83-226613) OTEC (Ocean Thermal Energy 
Conversion) stationkeeping subsystems (SKSS). Review of 
conceptual and preliminary designs of Pilot Plant SKSS. Ap- 
pendix. Recommendations for OTEC commercial plant SKSS. 
(Giannotti and Associates, Inc., Annapolis, MD (USA)). 15 
Sep 1980. Contract AI01-77ET20396. 108p. NTIS, PC A06/ 
MF Aol. 

The aim of the study is primarily an assessment of the ade- 
quacy, accuracy, and practicality of the proposed designs, in order 
to make comment on the feasibility of developing a viable station- 
keeping subsystems (SKSS) for the OTEC Pilot Plant. Included in 
this report is information on: design criteria and safety factors; envi- 
ronmental data and response analysis; materials and components; 
deployment concept; maintenance and replacement concepts; con- 
cept evaluation - risk/reliability/cost; and recommendations for 
OTEC commercial plant station-keeping subsystems. 


22232 (PB—84-128958) Fatique testing of OTEC (ocean 
thermal energy conversion) cold water pipe glass-reinforced 
plastic materials. Technical report. Sirian, C.R.; Conn, A.F. 
(Tracor Hydronautics, Inc., Laurel, MD (USA)). Sep 1983. 
83p. (TR—80032-10-1). NTIS, PC A0O5/MF AOl1. 

Specimens of a GFRP (glass fiber reinforced plastic) com- 
posite laminate - a candidate material for use in an OTEC cold 
water pipe (CWP) - were subjected to cyclic bending while im- 
mersed in a synthetic sea water solution. The loss of stiffness, i.e., 
decrease in bending modulus, for this GFRP was determined as a 
function of cycles of loading. 
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22233 (AD-A—135539/5) Simplified preliminary econom- 
ic analysis for passive solar heating. Master's thesis. Baldetti, 
P.J.; Lockard, M.A. (Air Force Inst. of Tech., Wright-Pat- 
terson AFB, OH (USA). School of Systems and Logistics). 
Sep 1983. 351p. (AFIT-LSSR—115-83). NTIS, PC A16/MF 
AOl. 


This report establishes economic feasibility criteria for con- 
sidering the use of passive solar design. In light of the growing cost 
of supplying the energy demands of the Air Force, a method is 
needed to simplify the adaptation of passive solar heating and cool- 
ing in future building construction. 


22234 (AD-A—136145/0) Solar kilns: feasibility of utiliz- 
ing solar energy for drying lumber in developing countries. 
Tschernitz, J.L.; Simpson, W.T. (Forest Products Lab., 
— WI (USA)). Jan 1977. 69p. NTIS, PC A04/MF 

A substantial portion of wood exported from developing 
countries is in the form of logs. To aid their economic growth, 
these countries are emphasizing increased domestic processing of 
logs into lumber or finished products. Improper, or lack of, lumber 
drying has deterred this value added manufacturing. Solar kilns can 
offer low-cost drying capacity. This study tested the feasibility of 
using solar energy to improve lumber drying by small- to medium- 
scale operators in developing countries. A literature review con- 
firms the potential of solar drying and points out the success or fail- 
ure of some design features, construction details, and applications of 
solar dryers. Feasibility estimates concluded that solar drying is 
practicable if a dryer meets production and cost requirements. Two 
dryer designs, a greenhouse type and an external-collector type, 
were proposed. Their production capacity was estimated by a mate- 
rial and energy balance analysis, and their construction costs were 
estimated. 


22235 (AD-A—136329/0) Passive solar design procedures 
for naval installations. Interim contract report. Wray, W.O.; 
Biehl, F.A.; Kosiewicz, C.E. (Los Alamos Scientific Lab., 
NM (USA)). Sep 1983. 116p. NTIS, PC A06/MF AO1. 

See also AD-A108 382 thru AD-A108 386. 

The energy efficiency of buildings at Naval installations can 
be greatly improved through the use of passive solar heating strate- 
gies. These strategies may be applied to many existing buildings 
that are suitable for retrofit and are universally applicable to new 
construction. The purpose of this design procedure is to provide 
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the tools required by professionals involved in building design and/ 
or evaluation who wish to improve the energy efficiency of build- 
ings by use of passive solar heating. Three types of tools are pro- 
vided. First, a general discussion of the basic concepts and princi- 
ples of passive solar heating is presented to familiarize the reader 
with this relatively new technology. Second, a set of guidelines are 
presented for use during schematic design that will enable the user 
to quickly define a building that will perform in a cost-effective 
manner at the intended building site. Finally, a quantitative design- 
analysis procedure is presented that provides the user with an accu- 
rate estimate of the auxiliary heating requirements of a given pas- 
sive solar design. This procedure is presented that provides the user 
with an accurate estimate of the auxiliary heating requirements of a 
given passive solar design. This procedure may be used to refine or 
fine tune a preliminary design based on the schematic-design guide- 
lines or may be used during proposal evaluation to compare the 
merits of various candidate designs. 


22236 (CAPE—2929) Georgia Power Company solar as- 
built drawings (Engineering Materials). (Georgia Power Co., 
Atlanta (USA)). 30 Apr 1980. Contract FC03-78CS35192. 
TIC, PO Bx 62, Oak Ridge, TN 37831. 

Portions are illegible in microfiche products9 35-mm aper- 
ture cards. 

This package consists of a set of sepia reproducibles of the 
Final As-Built document of the Georgia Power Company solar 
heating and cooling system. The system utilizes 1482 DEL concen- 
trating parabolic trough collectors (23,712 ft”). The solar array is 
designed as a combination of series and parallel circuits circulating 
water as the heat transfer fluid. The system will displace 18.6% of 
the heating and cooling energy for the building. Reference DOE/ 
AL/12548—T1. 


22237 (DOE/CH/10122—21) Comparison of regressed, 
calculated, and measured heat loss coefficients for five passive 
solar residences. Hill, J.M.; Gustashaw, D.H. (ESG, Inc., 
Atlanta, GA (USA)). Mar 1984. Contract ACO02- 
82CH10122. 46p. NTIS, PC A03/MF A0O1; GPO Dep. 
Order Number DE84009475. 

This paper examines the heat loss coefficients for a small 
number of passive solar sites in the Class B program conducted by 
the U.S. Department of Energy. The loss coefficients were deter- 
mined based on a one-time measurement, a steady state ASHRAE 
calculation, and a regression analysis based on long term data. It 
appears that the technique based on regression analysis provides the 
best available estimate of the heat loss coefficient. This is important 
since it may help simplify the procedure used to conduct field 
measurements to determine the performance of energy saving fea- 
tures in residential structures. 


22238 (DOE/CS/34098—T1) Development of a passive 
heating/cooling system using a pumped heat pipe. Final 
report. Harding, J. (Foster-Miller Associates, Inc., Waltham, 
MA (USA)). Jun 1982. Contract AC02-77CS34098. 58p. 
NTIS, PC A04/MF AO1. Order Number DE83013800. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A passive solar system designed for retrofitting and applica- 
ble to space heating or cooling and domestic hot water production 
was designed, fabricated and tested. The system operated as a heat 
pipe using Freon as the transfer medium; the only active compo- 
nent was a less than 5 watt pump. The tested system served as a 
preheater for a hot water space heater and domestic water heater; 
the cooling function could not be economically applied to the dem- 
onstration residence. While showing promise, the system was not 
operated successfully for several reasons extraneous to the theory 
of operation, such as incompatibility of several materials with the 
Freon. 


22239 (DOE/CS/35190—T1) Wilmington swim school 
solar installation. Acceptance test plan report operation and 
maintenance manual. Final design report. (Cooperson-Breck 
Associates, Wilmington, DE (USA)). 25 Oct 1979. Contract 
FC01-78CS35190. 88p. NTIS, PC A05; 3; GPO Dep. Order 
Number DE84007427. 
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Paper copy only, copy does not permit microfiche produc- 
tion. 

The solar system for the Wilmington Swim School, New 
Castle, Delaware, a 20,650 square foot building including an 8250 
square foot addition, is composed of 2500 square feet of Revere 
Sun-Aid Collectors having a single special low-iron glazing and a 
black chrome selective surface. A vertical wall passive collection 
system was constructed as part of the new addition. This report in- 
cludes the following: building and system survey; acceptance test 
plan; as-built drawings; sequence of operations; manufacturers spec- 
ifications; routing maintenance; SPM-10 operation manual; photo- 
graphs of installation, predicted performance data; major problems 
and resolutions; lessons learned and recommendations; and verifica- 
tion statements. 


22240 (DOE/R6/10991—T2) Design and construction of 
solar water heaters. Final technical report. (Concilio Central, 
Estancia, NM (USA)). 1984. Contract FG46-79R610991. 
15p. NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84003491. 

Portions are illegible in microfiche products. 

This project consisted of the design, construction, and instal- 
lation of four solar water heater units consisting of a copper and 
galvanized steel flat plate collectors, pressurized storage/heat trans- 
fer tanks, and operating on the thermosyphoning principle. The 
units were designed to deliver thirty gallons of 120°F water per 
day to be installed in homes which previously had no hot water 
from any source. The results of this project are presented. 


22241 (DOE/R7/01005—T1) Modified horizontal solar 
collector for low temperature grain drying. (Erickson (John 
H.), Ogden, IA (USA)). 27 Jan 1980. Contract FG47- 
79R701005. 8p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE84007794. 

Portions are illegible in microfiche products. 

The project consisted of constructing a horizontal solar col- 
lector with a small amount of rock storage integrated into the col- 
lector air stream. The collected energy was used to dry corn in a 
6000 bushel low-temperature drying facility. The collector proved 
to be economically feasible to build and collected sufficient energy 
to show a reasonable return on the investment. 


22242 (DOE/R7/01006—T1) Solar assist for older home. 
Final report. (Chiarello (Emily), Sioux City, IA (USA)). 
Aug 1981. Contract FG47-79R701006. 20p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE84007795. 

Portions are illegible in microfiche products. 

The work done during this grant period attempted to dem- 
onstrate that solar energy is adaptable to large, historic homes. 
Through careful planning, collectors can be installed in spite of, 
and without detracting from, the many ornamentations, porches 
and irregular elevations of this style of architecture. Furthermore, 
the work done during this grant attempted to demonstrate that a 
system could be low cost and low technology, made from stock 
materials found in most local areas or available through mail order. 
It can be within the capability of a handyman homeowner or local 
carpenter. Dissemination of information was an important objective 
of this grant. 


22243 (DOE/R7/01011—T1) Solar water heater. Final 
technical report. Walker, D.L. (Walker (Dempsey L.), Inde- 
pendence, KS (USA)). 22 Jul 1981. Contract FG47- 
79R701011. 22p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
Order Number DE84007757. 

Portions are illegible in microfiche products. 

A study of solar water heaters was made. A design was 
made for a solar water heater incorporting a flat plate collector, 
heat exchanger, and storage tank. The heater was constructed ac- 
cording to the design and was connected in series with the existing 
hot water system. The system was monitored over a period of 505 
days. Repairs and alterations were made where indicated. It was 
concluded that this approach to heating water for domestic use re- 
quires further development before becoming economically feasible. 
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22244 (DOE/R7/01021—T1) Attached solar greenhouse 
for North Lawrence. (Stewart (Mary Ann), Lawrence, KS 


(USA)). 1984. Contract FG47-79R701021. 6p. NTIS, PC 
A02; 3; GPO Dep. Order Number DE84007751. 


Paper copy only, copy does not permit microfiche produc- 


tion. 

A 10 x 12 ft? passive solar-heated greenhouse was built as a 
lean-to to a residence. In conjunction with a local VISTA Kansas 
Organic Producers project it is used as a demonstration of solar 
greenhouses for the Lawrence community. The greenhouse is used 
to grow food by organic methods and to provide some heat for the 
750 square foot house which is primarily heated by a Riteway 2000 
wood stove available for backup heat to the greenhouse. The per- 
formance of this project is reported. 


22245 (DOE/R7/01031—T1) Mobile solar assisted grain 
dryer, Final technical report. (Brenneman (J.E.), Lexington, 
MO (USA)). 31 Jan 1981. Contract FG47-79R701031. 15p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE84007746. 

Portions are illegible in microfiche products. 

The original proposal was for a simple low cost mobile solar 
collector. The primary idea was to build and use a mobile collector 
in an agricultural area. The collector was constructed by unskilled 
farm labor using materials and techniques familiar to the rural area. 
The original concept of the unit is to be used in conjunction with 
grain drying currently using liquefied propane gas. The unit was 
constructed in accordance with the original proposal and within the 
proposed budget. 


22246 (DOE/R7/01033—T1) Skycrapper: an above- 
ground aerobic and solar-assisted composting toilet. Final 
report. (Elley (H. Douglas), Jamestown, MO (USA)). 10 
May 1983. Contract FG47-79R701033. 3lp. NTIS, PC A03/ 
MF A0O1; GPO Dep. Order Number DE84007742. 

The Skycrapper is a waterless alternative to the flush toilet: 
it is a simply built aerobic and solar-assisted composting toilet. The 
structure can be built by one person using common carpenter's 
tools and from materials available at most building supply stores. 
The particular architectural style of this prototype cost approxi- 
mately $1500 in new materials and took 323 hours of design/con- 
struction time. Construction was completed in April 1981 and the 
toilet has been in use since, with the first cycle of composted prod- 
ucts having been removed in January 1982. Solar heating data show 
that in the winter months at this 39°N. latitude the interior daytime 
temperatures rose to an average 50°F above the outdoor tempera- 
ture; while at night the indoor temperatures remained 15° to 20°F 
above the outdoor temperatures. The resulting final composted 
product comprised of a beginning mix of approximately 2/3 saw- 
dust and 1/3 excrement plus paper was without any visible sign of 
either paper or feces, its appearance being that of a dark crumbly 
sawdust/humus mix. Never throughout the entire cycle were any 
foul odors detected associated with anaerobic decomposition. Labo- 
ratory analysis for coliform bacteria indicative of raw feces re- 
vealed a dramatic reduction in their number from a mid-cycle 
sample to a final composted product. Further experiments and fine- 
tuning of the composting process in this toilet are continuing. 


22247 (DOE/R7/01037—T1) Solar energy applied to de- 
humidification and water heating in an integrated system. 
Fago, E.T. Jr. (Fago (Edward T., Jr.), Kansas City, MO 
(USA)). 17 Mar 1982. Contract FG47-79R701037. 17p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84007737. 

This project involved the demonstration of a desiccant dryer 
assist for use with residential air conditioning systems and designed 
for retrofitting to in-place equipment. The dryer is part of an inte- 
grated package including solar regeneration of the desiccant, water 
heating, and winter time humidification. Some of the key features 
and results of the project are summarized in this report. 
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22248 (DOE/R7/01043—T1) Demonstration of alterna- 
tive thermal storage configurations and a passive solar cooling 
home. Johnson, R. (Johnson (Ronald), Omaha, NE (USA)). 
Feb 1981. Contract FG47-79R701043. 8p. NTIS, PC A02/ 
MF A01; GPO Dep. Order Number DE84007734. 

The project is a direct gain structure with a novel storage 
and distribution system which should maximize system efficiency 
and minimize the energy (electricity) required for air circulation. 
The objectives for this project are one; to complete the ductwork 
and control system. The second, to monitor the system for two 
heating systems and project life cycle costs. The second aspect of 
the project is the construction of a multifunctional storage device 
for domestic hot water systems. The objectives for this part are the 
construction of collector panels and storage device. Installation of 
control and circulation systems and monitoring equipment are addi- 
tional objectives. 


22249 (DOE/R7/01104—T1) Development of low tem- 
perature solar water heating for plant watering system in 
tropical dome, Des Moines Botanical Center. Final report. 
(Mechanical Contractors Industry Development Fund of 
Central Iowa, Des Moines (USA)). 1981. Contract FG47- 
80R701104. 25p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
Order Number DE84007727. 

Portions are illegible in microfiche products. 

The primary functions of this project are: (1) to install and 
test a low temperature water solar application; (2) to inform me- 
chanical contractors of methods for installing solar projects; and (3) 
to inform the public of the solar project and what the information 
gained by the project means to them. The hardware of the system 
consists of flat-plate solar collectors, solar piping, a combination 
water storage tank/heat exchanger, and controls and monitoring 
devices. Solar heated water is stored in the tank until used for wa- 
tering plants in a large plexiglass dome and three greenhouses. 
During and after the installation of the system, workshops were 
held to instruct contractors on methods of installing solar systems. 
A brief report is presented on the results of this project. 


22250 (DOE/R7/01106—T1) Perry Library solarization 
conversion. (Wyle Labs., Huntsville, AL (USA)). 1981. Con- 
tract FG47-80R701106. 49p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. Order Number DE84007728. 

Portions are illegible in microfiche products. 

The City of Perry has successfully completed its Library So- 
larization Project. Awarded on September 30, 1980 the project was 
accepted as complete by the Perry City Council on October 19, 
1981. The total project cost was $58,669.05 and involved the addi- 
tion of one solar air system and the modification (replacement) of 
all (33) existing library windows. The project is expected to reduce 
by 50% the natural gas consumption of the Perry Public Library. 
Future gas consumption will be monitored by the City and made 
available to interested parties. Performance data are presented in 
this report. 


22251 (DOE/R7/01108—T1) Passive solar retrofit resi- 
dential dwelling. Final report. Hein, M. (Hein (Michael), 
Hawkeye, IA (USA)). 1982. Contract FG47-80R701108. 
38p. NTIS, PC A03/MF AO1; 1; GPO Dep. Order Number 
DE84007724. 

Portions are illegible in microfiche products. 

Brief quarterly reports and a final report of the retrofit of a 
solarium to an older residential two-story home in north central 
Iowa are presented. Photos of the dwelling are presented. 


22252 (DOE/R7/01110—T1) Dual purpose solar collec- 
tors. Final technical report. (Laurens Community Better- 
ment, Inc., IA (USA)). 1980. Contract FG47-80R701110. 
16p. NTIS, PC A02; 3; GPO Dep. Order Number 
DE84007729. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Use of a single energy solar collecting system for two pur- 
poses is described. First, during the summer, the system was in- 
stalled at a community swimming pool to reduce cost of maintain- 
ing water temperature, and second, during the winter the system 
was moved to and installed in the city maintenance building to 
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reduce heating costs. Data collected and analyzed about use of re- 
newable energy sources were disseminated to communities of simi- 
lar size to encourage like use of energy conservation practices. 


22253 (DOE/R7/01118—T1) Community Solar Project. 
Final technical report. (Woodbury County Community 
Action Agency, Sioux City, IA (USA)). Dec 1983. Contract 
FG47-80R701118. 1lp. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. Order Number DE84007716. 

Portions are illegible in microfiche products. 

The community solar program was a success because it in- 
creased public awareness and understanding of solar energy and the 
importance of energy conservation through the hands-on work- 
shops. By means of these workshops and the volunteer labor it pro- 
vided a total of ninety-three low-cost solar collectors. They were 
constructed and installed on low-income residences through Wood- 
bury County, thereby, enabling low-income elderly families to ben- 
efit. 


22254 (DOE/R7/01150—T1) Design of low cost, passive 
solar/earth contact housing using an embankment wall con- 
cept. Final report. McGuire, S. (McGuire (Steve), Prairie 
Village, KS (USA)). May 1982. Contract FG47-80R701150. 
26p. NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE84007852. 

The basis of the grant proposal was to research, design, and 
develop a system for constructing an attractive, low cost passive 
solar/earth contact dwelling. In achieving all of these goals the 
grant was considered to be highly successful. The energy savings 
potential of the dwelling was very impressive. The amount of back- 
up heat required makes the house as efficient as any for the mid- 
west climate. This makes the idea more marketable with each in- 
crease in utility costs. 


22255 (DOE/R7/01152—T1) Development of a passive 
solar garage door. Final technical report. Richardson, J.M. 


(Richardson (John Marshall), Lawrence, KS (USA)). Feb 
1982. Contract FG47-80R701152. 8p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84007848. 

Handwritten manuscript. 


22256 (DOE/R7/01153—T1) Passive thermosiphon solar 
collector. Sullivan, J.W. (Sullivan (J.W.), Derby, KS 
(USA)). 1984. Contract FG47-80R701153. 55p. NTIS, PC 
A04/MF A01; GPO Dep. Order Number DE84007849. 

A passive thermosiphon solar collector was designed, built, 
installed and tested under this grant. The basic premise was to 
design a simple system that was economical to build and easy to 
install as a retrofit to many similar homes in the local community. 
The module is comprised of a 2X4 frame with a sandwiched insert 
consisting of a flat black painted aluminum absorber panel and a fi- 
berglass reinforced plastic glazing. This insert is completely sealed 
from the environment with neoprene seals and rubber silicone seal- 
ant. The modules are enclosed in an overall framework of 2X8 ma- 
terial bolted to a concrete reinforced footing and attached to the 
residence at the top. This framework results in an air chamber 
behind the absorber panel where the air from the basement enters 
the chamber at the bottom and exits at the top of the chamber into 
the house. The air chamber is completely insulated with 5/8 inch 
polyisocyanurate foil covered foam board. Fabrication is detailed in 
the Design and Construction section and supplemented with the 
photo series submitted with the Second Quarter report. The test re- 
sults indicate this modular concept is a viable solution to conserv- 
ing our national resources and reducing heating expenses. In this 
specific experiment, the use of solar energy provided a thirty-five 
percent reduction in natural gas consumption for this home. 


22257 (DOE/SF/11683—T1) Continuous radiant decom- 
position studies, Tabatabaie-Raissi, A.; Antal, M.J. Jr. 
(Hawaii Univ., Honolulu (USA). Dept. of Mechanical Engi- 
neering). 1983. Contract AC03-82SF11683. 100p. NTIS, PC 
A05/MF A0O1. Order Number DE84004619. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 
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To support ongoing research activities of the Renewable Re- 
sources Research Laboratory (R°L), a double paraboloid down- 
ward facing beam arc image furnace was designed and fabricated in 
Princeton. The solar simulator was currently modified and upgrad- 
ed to incorporate a 30 KW water-cooled, xenon compact arc lamp 
with all the associated electrical, optical and cooling systems. The 
solar furnace provides an intense light beam with a peak flux densi- 
ty as high as 1000 W/cm? (or 10,000 suns) at the focus of the con- 
centrator. The parameters governing the design and operation of 
this solar furnace are described in detail. Considerable progress was 
made in the development of novel spouted/fluidized bed flash py- 
rolysis reactors which function as solar receivers. The reactors 
were employed at the focus of the arc image furnace under condi- 
tions of severe radiant energy transfer (with peak flux of about 1 
KW/cm?). The pyrolysis reactors employed under continuous radi- 
ant decomposition conditions performed well and provided sirup 
yields as high as 55% (by weight) using crushed corn cob particles 
(1000 > dp > 850 um). Finally, an extensive literature search was 
carried out to compile the currently available data regarding de- 
composition of zinc sulfate. Several experiments using a Setaram 
Differential Scanning Calorimeter were preformed in order to in- 
vestigate the mechanisms of ZnSO, decomposition under conditions 
of low heating rates. 


22258 (EUR—8816-EN/IT) Solar energy system for 
drying agricultural by-products. Piccarolo, P. (Commission 
of the European Communities, Luxembourg). 1983. 46p. (In 
English and Italian). Commission of the European Commu- 
nities, Luxembourg. 

The project pursued the recovery of agricultural by-prod- 
ucts and pelletization of this for goat and sheep raising in the Medi- 
terranean, the use of solar energy for heat production and for gen- 
eration of electricity. 


22259 (ORNL/CSD—127/P2) PCMSOL-1: a computer 
simulation code for a direct gain passive solar structure. Part 
II, PCMSOL-1 users guide. Serbin, C.A.; Geist, G.A.; Solo- 
mon, A.D.; Tomlinson, J.J. (Oak Ridge National Lab., TN 
(USA)). Feb 1984. Contract W-7405-ENG-26. 175p. NTIS, 
PC A08/MF A01; GPO Dep. Order Number DE84007921. 

PCMSOL-1 is a simulation code for a one room direct gain 
passive solar structure which allows the incorporation of phase 
change materials and/or other high thermal mass materials in the 
walls, ceiling, or floor. To lessen the possibility of erroneous but 
realistic looking results through misuse of PCMSOL-1, a detailed 
description of the numbering conventions, the variable input and 
cutput parameters, their specification, and their limitations is pre- 
sented. Also included is a program flow chart and a well-docu- 
mented listing. 


22260 (PB—84-135300) Development of sel-adapting 
solar cooling installations with concentrator collectors. Final 
report. Simon, H. (Commission of the European Communi- 
ties, Luxembourg). 1984. 40p. (EUR—8165-DE). NTIS, PC 
E03/MF E03. 

Text in German. 

The experimental prototype of the solar ammonia-water-ab- 
sorption refrigeration unit was examined with regard to its system 
behavior (simulation being used for its electrical collector). It in- 
volved the comparison of two systems, one with an uncoupled 
output system using a heat transfer oil intermediary store, and the 
other operating by direct coupling between collector and absorp- 
tion refrigeration unit. System control in the case of direct coupling 
was fully implemented through self-stabilization effects. 


22261 (PB—84-149350) Development of and experience 
with agrement criteria for solar water heating equipment. 
McLean, D.I. (National Building Research Inst., Pretoria 
(South Africa)). 1982. 15p. NTIS, PC E05/MF E01. 

The development of a thermal performance test for solar 
collectors, based on ASHRAE standard 93-77 and modified accord- 
ing to Australian procedures and local facilities is discussed. As 
such tests apply only to flat-plate collectors the development of 
system tests from which comparable results for flat-plate two-com- 
ponent systems, close coupled systems and integrated systems could 
be obtained was necessary and these tests are outlined. To facilitate 
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complete evaluation of a solar water heating system, other tests are 
required and the development and definition of these tests is dis- 
cussed. The aspects covered are: overheating, freezing, rain pene- 
tration and hail resistance. 


22262 (SAND—83-7031) Modular industrial solar retrofit 
specifications: prepared foods, Santa Teresa, New Mexico; A. 
E. Staley, Inc., Monte Vista, Colorado. (BDM Corp., Albu- 
querque, NM (USA)). Feb 1984. Contract AC04- 
76DP00789. Sip. NTIS, PC A04/MF A0l; GPO Dep. 
Order Number DE84009955. 


The purpose of the Modular Industrial Solar Retrofit Project 
program is to develop a modular solar thermal line-focusing system 
that provides a solar equivalent to present packaged boilers for in- 
dustrial process heat applications. The modular approach offers the 
potential for minimizing costs by reducing one-of-a-kind engineer- 
ing and site specific construction costs. This document specifies the 
mechanical, electrical, piping, insulation, and civil engineering re- 
quirements for interfacing a BDM designed modular industrial solar 
retrofit system to two specific applications. 


22263 Solar industrial process heat field test program. 
Kearney, D.W. pp 76-81 of Energy in the man-built envi- 
ronment. Anglin, R.L. Jr (ed.). New York, NY; American 
Society of Civil Engineers (1982). (CONF-810808—). Con- 
tract AC02-77CH00178. 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

A progression of field experiments at industrial sites on the 
utilization of solar energy for process heat needs has been carried 
out by the Department of Energy since 1977. The extent and status 
of 34 projects are reviewed. Basic site and application data are pre- 
sented, and cost and engineering experience are briefly discussed. 2 
references, 3 figures, 1 table. 


22264 Passive heating and cooling techniques for build- 
ings. Kolar, W.A. (Solar Energy Research Inst., Golden, 
CO). pp 409-421 of Energy in the man-built environment. 
Anglin, R.L. Jr (ed.). New York, NY; American Society of 
Civil Engineers (1982). (CONF-810808—). 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

All buildings are to some degree passive; that is, without the 
use of mechanical equipment they provide an interior climate 
which is significantly different from outdoor conditions. By modify- 
ing and directing these natural thermal flows, buildings can become 
less dependent on fuels and non-renewable resources, and simulta- 
neously may become both more comfortable and economical. Typi- 
cally the design goal is not 100% passive solar dependence, but 
rather that some major portion of a buildings total thermal load 
should be passive. 2 references, 8 figures. 


22265 Evaluation of several monitored passive buildings. 
Pollock, E.O. (Vitro Lab. Div., Silver Spring, MD). pp 444- 
451 of Energy in the man-built environment. Anglin, R.L. 
Jr (ed.). New York, NY; American Society of Civil Engi- 
neers (1982). (CONF-810808—). 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

The Mary D. Medina Building, located in Taos, New 
Mexico, is a 12,000 square foot single story building which utilizes 
passive space heating, evaporative cooling and daylighting features 
to reduce the consumption of non-renewable energy. During the 
past heating season, this building which serves as the New Mexico 
State Human Services Field Office, obtained 82% of the energy re- 
quired to satisfy its space heating load from solar energy. This 
building was continuously monitored during the 1980/81 heating 
season by the National Solar Data Network (NSDN) which is cur- 
rently operated by Vitro Laboratories. This paper presents a sum- 
mary of the performance data collected as well as describes features 
of this building which contributed to this outstanding performance. 
In addition “lessons learned” from other passive NSDN sites are 
discussed. 
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REFER ALSO TO CITATION(S) 22165, 22206, 22258 


22266 (DOE/CS/83113—T1) Optical properties of metal- 
lic surfaces, small particles and composite coatings. Final 
technical report, August 1, 1980-September 14, 1982. Ash- 
croft, N.W.; Buhrman, R.A.; Sievers, A.J. (Cornell Univ., 
Ithaca, NY (USA). Lab. for Atomic and Solid State Phys- 
ics). 1982. Contract FG02-80CS83113. 186p. NTIS, PC 
A09/MF A01; GPO Dep. Order Number DE84008220. 

This final technical report is divided into three parts: the 
first part describes our experimental emissivity measurements on 
molybdenum selective films, the second part deals with our theoret- 
ical work on the anomalous far infrared absorption of small metal 
particles, and the last part with our experimental study of the very 
large optical absorptivity associated with co-evaporated Mo/Al.Os 
composites. 


22267 (DOE/CS/84054—T1) Experimental natural con- 
vective studies within a compound parabolic concentrator en- 
closure. Tatara, R.A.; Thodos, G. (Northwestern Univ., Ev- 
anston, IL (USA)). 1983. Contract FG02-80CS84054. 18p. 
NTIS, PC A02/MF A0Ol; GPO Dep. Order Number 
DE84006967. 

The contribution due to natural convection within a com- 
pound parabolic concentrator enclosure has been experimentally de- 
termined. These studies have been conducted within a 4X-CPC col- 
lector, having a receiver width of 3.175 cm (1.25 inches) and 2.44 
m (96 inches) in length. The receiver was heated electrically while 
the aperture was provided with a duct that was cooled by water. 
The limbs of the collector were fabricated from aluminum. Tem- 
peratures were directly obtained with copper-constantan thermo- 
couples located throughout the entire enclosure and provided the 
basis needed to calculate the different modes of heat transfer. The 
constant heat flux at the receiver translated to a nearly isothermal 
state. The rates of natural convection have been expressed in terms 
of a Nu-Ra correlation where 1.0x107 < Ra < 4.0x10%. To sup- 
press natural convection, a horizontal partition was introduced at 
different heights between the receiver and aperture. These results 
have been expressed as heat fluxes and temperature differences be- 
tween the receiver and the aperture. This information made possi- 
ble a comparison between the aperture-partition enclosure and a 
flat plate geometry. 


22268 (DOE/CS/84054—T2) Performance of an array of 
1.27X compound parabolic concentrators. Tatara, R.A.; 
Thodos, G. (Northwestern Univ., Evanston, IL (USA)). 
1981. Contract FG02-80CS84054. 14p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84007506. 

Operational aspects for an array of four 1.27X-CPC troughs, 
connected in series, were evaluated using solar radiation to establish 
the characteristic performance curve. To produce the limbs of each 
concentrator, a carefully prepared master mold was fabricated from 
which castings of polyester resin/fiberglass were produced and 
made reflective with a film of aluminized acrylic laminate. Four 
different cases investigated included the array with and without an 
acrylic cover plate and provided with copper receiver tubes which 
were either oxidized or made black using a special treatment. The 
experimental results obtained were used to generate efficiency 
versus At/G relationships. For each case, these relationships could 
be represented linearly with intercepts to yield optical efficiencies 
that ranged from 0.545 up to 0.695. The introduction of the cover 
plate, although decreasing the optical efficiency, served to suppress 
heat losses. 


22269 (DOE/ER/10541—T1) Kinetics and mechanisms 
of degradation of metal black selective solar absorber. Final 
report. Holloway, P.H. (Florida Univ., Gainesville (USA). 
Dept. of Materials Science and Engineering). Aug 1983. 
Contract FG02-79ER 10541. 220p. NTIS, PC A10/MF AOI; 
GPO Dep. Order Number DE84008216. 

Photothermal solar energy converters presently offer the 
highest conversion efficiencies for medium power generation. Since 
they must operate at temperatures >300°C, spectral selectivity is 
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required to minimize thermal re-radiation losses. Electrodeposited 
black chrome absorbers are a promising candidate for use in such 
systems even though the present generation shows rapid degrada- 
tion at temperatures >300°C. The oxide content of these films was 
determined by Auger electron spectroscopy. Sputter reduction of 
Cr2O3 to Cr was observed, but remained constant after ~ 1 minute 
of sputtering (<50 A). Differential sputtering of Cr2Os relative to 
Cr was also observed. However, both sputtering effects were small. 
Black chrome films contain metallic chromium, chromium oxide 
and voids. Under the optimum deposition conditions, these films 
maintained their solar absorptance relatively constant at its highest 
value during thermal exposure. Both black chrome films and chro- 
mium show logarithmic oxidation behavior during thermal expo- 
sure. Rapid initial oxidation was followed by increasingly slower 
oxidation. Thus, the as-deposited oxide did not protect the chromi- 
um particles from further oxidation and the oxide that forms during 
thermal exposure is required for passivation. The Maxwell-Garnett 
theory can be extended to predict the behavior of black chrome 
films with respect to changes in their dielectric constant, reflec- 
tance, absorptance and emittance. The microstructural model, com- 
prised of a sphere of chromium covered with a dense oxide and 
embedded in a medium of as-deposited oxide and air, gives reasona- 
ble correlations with observed values, but is limited by the non-in- 
corporation of changes in voids and agglomerate sizes. 


22270 (PB—84-125632) Advances in design of air-heating 
collectors. Johannsen, A. (National Mechanical Engineering 
Research Inst., Pretoria (South Africa). Heat Mechanics 
Div.). 1982. 14p. NTIS, PC E03/MF E01. 

Paper presented at the Solar 82 Conference held at Pretoria, 
South Africa, November 18-19, 1982. 

Principles of the operation of air-heating collectors are dis- 
cussed. The fundamental differences between the design principles 
of air-heating as opposed to water-heating collectors are highlight- 
ed. Design and operational criteria for efficient air-heating collec- 
tors are identified. The main requirement is the transfer of heat 
from the solar absorber to the air with minimum thermal losses and 
minimum pumping power. To achieve this objective, the basic ar- 
rangement with flow of air on the shaded side of the absorber is 
preferred. An optimum design of the absorber-to-air heat exchanger 
may be obtained by providing the shaded side of the absorber with 
slotted or interrupted fins in a staggered arrangement. The design 
of such heat exchangers should be based on correlations for the de- 
veloping flow regime in the hydrodynamic and thermal entry re- 
gions. 


22271 Stability of plasma-sprayed coatings tested at 
White Sands Solar Facility. Schreyer, J.M.; Schmitt, C.R.; 
Hays, R.A.; Farwell, D. (Oak Ridge National Lab., TN). 
Solar Energy; 25: 179-185(1980). Contract W-7405-ENG-26. 

The 30 kW White Sands Solar Furnace at the White Sands 
Solar Facility was used to test plasma-sprayed coatings. The study 
involved a demonstration of survivability under a solar flux produc- 
ing plate temperatures of 200-1000 degrees C. Results show that 
erbium dodecaboride, yttrium hexaboride and chromium oxide are 
stable in a solar flux producing temperatures up to 600 degrees C in 
air for 10-25 min. Erbium dodecaboride was shown to be stable for 
25 min up to 1300 degrees C in air where the steel substrate buck- 
led. Testing of erbium dodecaboride, yttrium hexaboride and chro- 
mium oxide on steel specimens in a resistance furnace at 800 de- 
grees C demonstrated the survivability of these coatings for 20 hr. 
The coatings which oxidized in air (tantalum carbide, tungsten car- 
bide and vanadium) should be good solar absorbers in vacuum 
where oxidation would not take place. The oxides produced should 
also be good plasma-sprayed coatings to test in air at high solar 
fluxes. 
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1420 Heat Storage 
REFER ALSO TO CITATION(S) 22259 


22272 (DOE/R7/01026—T1) Determination of the 
energy storage capacity of the Diels-Alder reaction between 
methylfuran and maleic anhydride as applied to storing solar 
energy. Sparks, B.G. (Missouri Univ., Rolla (USA)). 1981. 
Contract FG47-79R701026. 94p. NTIS, PC A05/MF AOI; 
1; GPO Dep. Order Number DE84007744. 

Portions are illegible in microfiche products; Thesis. 

The heat storage capacity of the Diels-Alder reaction be- 
tween 2-methylfuran and maleic anhydride is calculated using reac- 
tion parameters obtained from solution calorimetry. An equilibrium 
constant of .614 1/mol and a heat of reaction of 14.33 kcal/mole 
were obtained from experiments at 45°C. A reaction AC/sub p/ of 
-21.8 cal/mole was calculated from heat capacity information at 
25°C. From these parameters, a solution initially seven molar in 
methylfuran and maleic anhydride was found to have a maximum 
apparent volumetric heat capacity of about 1.85 times that of water. 
This maximum occurs at about 335°K. Typical active solar energy 
schemes operate between 300 and 400°K. When cycled between 
these temperatures, this system has an overall apparent heat capac- 
ity about 1.5 times that of water. The apparent heat capacity in- 
creases as the temperature range is narrowed. 


15 GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 22131 
1501 Resource Status And Assessment 


22273 (DOE/ID/12017—T1) New Mexico Geothermal 
Commercialization Program. Final report. Scudella, G. (New 
Mexico Energy and Minerals Dept., Santa Fe (USA)). Feb 
1984. Contract FC07-791D12017. 7p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84008669. 

The New Mexico Geothermal Commercialization Program 
was developed as a mission-oriented program aimed at accelerating 
the commercial utilization of geothermal resources. The program 
provided the US Department of Energy, the State of New Mexico, 
and the citizens of the state a technical and economic guide for 
geothermal applications and implementation. This was accom- 
plished by developing market strategies, cultivating public out- 
reach, serving as a broker where appropriate and by providing lim- 
ited economic and engineering evaluation of specific resource appli- 
cations. The State of New Mexico used the Commercialization Pro- 
gram as a means to organize, focus and direct all of the state geo- 
thermal research, development and demonstration. This action en- 
hanced geothermal development and was strategic to securing $1.8 
million from the legislature for geothermal demonstrations. The 
Commercialization Team identified electrical and direct-use pros- 
pects throughout the State. A total of ten sites were classified as 
inferred electrical grade sites; four sites were classified as potential 
electrical grade sites; and one site was classified as a proven electri- 
cal grade site. Thirty-one sites were classified as direct-use sites: 
(ten proven, eleven potential and ten inferred). The Commercializa- 
tion Team defined one geographical area for which the develop- 
ment and utilization of geothermal energy prospects are likely by 
the year 2020. The Team developed an Area Development Plan for 
the Rio Grande Rift throughout its entire length within the state. 


22274 (DOE/ID/12026—T3) Oil field geothermal waters 
of Wyoming. Hinckley, B.S. (Wyoming Univ., Laramie 
(USA). Dept. of Geology and Geophysics). Aug 1983. Con- 
tract FC07-791D12026. 15p. NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84008953. 

Over 150 million gallons of water a day are brought to the 
surface in the oil fields of Wyoming. The temperature of this water 
is nearly always greater than 90°F, and ranges as high as 230°F. 
The location, volume, temperature, and present use status of co- 
produced oil field thermal waters are presented briefly. 
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22275 An introduction to geothermal energy. Hanklin, 
J.W. (Bechtel National Inc., P.O. Box 3965, San Francisco, 
CA 94119). Transactions of the American Nuclear Society; 45: 
8-9(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 22281 


1503 Geothermal Exploration And Exploration 
Technology 


22276 (LBL—16671) Interpretation of interference data 
from the Klamath Falls, Oregon geothermal resource. 
Benson, S.M. (Lawrence Berkeley Lab., CA (USA)). Nov 
1983. Contract AC03-76SF00098. 8p. (CONF-831253—11). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order Number 
DE84009694. 

From 9. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (13 Dec 1983). 

Portions are illegible in microfiche products. 

Data from a seven week pressure interference test in the 
Klamath Falls, Oregon geothermal resource have been analyzed. 
The data indicate that productive wells are fed by a highly permea- 
ble fracture network and that the less permeable matrix blocks con- 
tribute significantly to the reservoir storage capacity. Detailed anal- 
ysis of data from two wells is presented. Data from both of the 
wells yield a reservoir permeability-thickness (kh) of approximately 
1.3x10® md-ft and a storativity (phi c/sub t/h) of 6.8x107° ft/psi. 
The parameters (A and w), which are determined by the distribution 
of permeability and storativity between the matrix and fractures, 
vary by more than an order of magnitude. A sensitivity study 
shows that for these wells, the pressure transients are not very sen- 
sitive to the distribution of permeability and storativity between the 
fractures and matrix blocks. No hydrologic boundaries were detect- 
ed during the test. This indicates that the fault which supplies hot 
water to the shallow hydrothermal system does not behave accord- 
ing to the classical model of either a barrier or constant potential 
boundary. 


22277 (USGS-OFR—83-430) Hawaii basic data for ther- 
mal springs and wells as recorded in geotherm. Bliss, J.D. 
(Geological Survey, Menlo Park, CA (USA)). Jul 1983. 24p. 
US Geological Survey-Open File Services, Box 25425, Fed- 
eral Center, Denver, CO 80225. 

GEOTHERM sample file contains 34 records for Hawaii. 
The high average ambient air temperature found on the Hawaiian 
Islands required fluid samples to have a temperature of at least 
30°C to be included. A computer-generated index is found in ap- 
pendices A of this report. The index give one line summaries of 
each GEOTHERM record describing the chemistry of geothermal 
springs and wells in the sample file for Hawaii. The index is found 
in appendix A (p. is sorted by county and by the name of the 
source. Also given are well number (when appropriate), site type 
(spring, well, fumarole), latitude, longitude (both use decimal min- 
utes), GEOTHERM record identifier, and temperature (°C). In 
conducting a search of Appendix A, site names are quite useful for 
locating springs or wells for which a specific name is commonly 
used, but sites which do not have specific names are more difficult 
to locate. 


22278 (USGS/WRIR—83-4056) Preliminary plasma 
spectrometric analyses for selected elements in some geother- 
mal waters from Cerro Prieto, Mexico. Ball, J.W.; Jenne, 
E.A. (Geological Survey, Menlo Park, CA (USA); Battelle 
Pacific Northwest Labs., Richland, WA (USA)). May 1983. 
12p. US Geological Survey-Open File Services, Box 25425, 
Federal Center, Denver, CO 80225. 

Water samples collected from geothermal power production 
wells at Cerro Prieto, Mexico, were analyzed for selected elements 
by dc argon plasma emission spectroscopy. Spectral interferences 
due to the presence of high concentrations of Ca, Si, Na and K in 
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these waters affected the apparent concentration values obtained. 
These effects were evaluated and correction techniques were devel- 
oped and applied to the analytical values. Precipitates present in the 
samples at the time of analysis adversely affected the accuracy, pre- 
cision and interpretability of the data. 


22279 Hydrology, geochemistry and geothermal aspects 
of the thermal waters from Switzerland and adjacent alpine 
regions. Vuataz, F.D. (Los Alamos National Lab., NM). 
Journal of Volcanology and Geothermal Research; 19: No. 1/ 
2, 73-97(1983). 

Thermal waters were studied to acquire a better knowledge 
of their deep thermal circulation, geochemistry and low-tempera- 
ture geothermal potential. A systematic multisampling and multi- 
tracing program was executed over a complete hydrologic cycle 
for each of the 19 thermal areas. Pertinent physical, chemical and 
isotopic parameters were measured and analyzed on thermal and 
nonthermal waters during nine sampling periods. 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 22273, 22282 


1506 Environmental Aspects And Waste Disposal 


22280 (DOE/SF/11540—T1) Experimental study of elec- 
tron beam induced removal of H2S from geothermal fluids. 
Helfritch, D.J.; Singhvi, R.; Evans, R.D.; Reynolds, W.E. 
(Cottrell Environmental Science, Somerville, NJ (USA); 
Ion Physics Corp., Burlington, MA (USA)). Sep 1983. Con- 
tract AC03-81SF11540. 95p. NTIS, PC A05/MF AOI. 
Order Number DE84003757. 

The treatment of geothermal steam by electron beam irradia- 
tion is a potential alternative method of H2S removal which can be 
applied upstream or downstream and has no chemical requirements. 
The experimental work reported here examines the effectiveness of 
electron beam treatment of geothermal fluids. These fluids are pro- 
duced by combining the constituents in a heated cell, which con- 
tains an electron beam transparent window. Irradiation of the con- 
tents and subsequent chemical analysis allows an evaluation of ef- 
fectiveness. These results are used for a commercial feasibility as- 
sessment. 


22281 Fault plane solutions for microearthquakes induced 
at the Fenton Hill hot dry rock geothermal site: Implications 
for th state of stress near a quaternary volcanic center. 
Cash, D.; Homuth, E.F.; Keppler, H.; Pearson, C.; Sasaki, 
S. (Earth and Space Sciences Division, Los Alamos Nation- 
al Laboratory, Los Alamos, New Mexico 87545). Geophysi- 
cal Research Letters; 10: No. 12, 1141-1144(Dec 1983). 

Fault plane solutions of earthquakes induced during attempts 
to stimulate two hot dry rock reservoirs at Fenton Hill have signifi- 
cantly different patterns of first motions. The fault plane solution 
for the lower reservoir indicates strike slip, either left lateral strike 
slip on a N-S vertical plane or right lateral slip on an E-W vertical 
plane. In contrast, the solution for the upper zone includes largely 
vertical slip on the N-S nearly vertical plane, or oblique slip on a 
nearly horizontal plane. Because the N-S nodal plane is common in 
both solutions we infer that this represents the true fracture plane. 
Faulting thus seems to occur on a series of parallel faults or joints 
that intersect both reservoirs but a change in the slip vector indi- 
cates a major change in the state of stress between the upper and 
lower reservoirs. This latter conclusion is surprising because the 
two reservoirs are separated by less than 1 km. We suggest that this 
rapid change in the stress field may be related to the structure and 
subsidence of the nearby Valles Caldera. 
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1508 Geothermal Power Plants 
REFER ALSO TO CITATION(S) 22280, 22284 


22282 (LA-UR—83-2258) Economics of a conceptual 75 
MW Hot Dry Rock geothermal electric power station. 
Murphy, H.D.; Drake, R.H.; Tester, J.W.; Zyvoloski, G.A. 
(Los Alamos National Lab., NM (USA); Massachusetts Inst. 
of Tech., Cambridge (USA)). 1984. Contract W-7405-ENG- 
36. 25p. (CONF-840508—1). NTIS PC A02/MF AOl. 
Order Number DE83015926. 

From Seminar on utilization of geothermal energy for elec- 
tric power production and space heating; Florence, Italy (14 May 
1984). 

Portions are illegible in microfiche products. 

Man-made, Hot Dry Rock (HDR) geothermal energy reser- 
voirs have been investigated for over ten years. As early as 1977 a 
research-sized reservoir was created at a depth of 2.9 km near the 
Valles Caldera,'a dormant volcanic ‘complex in New Mexico, by 
connecting two wells with hydraulic fractures. Thermal power was 
generated at rates of up to 5 MW(t) and the reservoir was operated 
for nearly a year with a thermal drawdown less than 10°C. A small 
60kW(e) electrical generation unit using a binary cycle (hot geo- 
thermal water and a low boiling point organic fluid, R-114) was op- 
erated. Interest is now worldwide with field research being con- 
ducted at sites near Le Mayet de Montagne, France; Falkenberg 
and Urach, Federal Republic of Germany; Yakedake, Japan; and 
Rosemanowes quarry in Cornwall, United Kingdom. To assess the 
commercial viability of future HDR electrical generating stations, 
an economic modeling study was conducted for a conceptual 75 
MWe) generating station operating at conditions similar to those 
prevailing at the New Mexico HDR site. The reservoir required for 
75 MWe), equivalent to 550 MW of thermal energy, uses at least 9 
wells drilled to 4.3 km and the temperature of the water produced 
should average 230°C. Thermodynamic considerations indicate that 
a binary cycle should result in optimum electricity generation and 
the best organic fluids are refrigerants R-22, R-32, R-115 or R-600a 
(Isobutane). The break-even bus bar cost of HDR electricity was 
computed by the levelized life-cycle method, and found to be com- 
petitive with most alternative electric power stations in the US. 


1509 Geothermal Engineering 


22283 (DOE/ET/27125—T2-Vol.4) Sperry Low Temper- 
ature Geothermal Conversion System, Phase I and Phase II. 
Volume IV. Field activities. Final report. Harvey, C. (Sperry 
Research Center, Sudbury, MA (USA)). 1984. Contract 
ACO03-78ET27125;AC03-79ET27131. 119p. (SRC-CR—83- 
41-Vol.4). NTIS, PC A06; 3; GPO Dep. Order Number 
DE84008041. 


Paper copy only, copy does not permit microfiche produc- 
tion. 

This volume describes those activities which took place at 
the Sperry DOE Gravity Head plant site at the East Mesa Geo- 
thermal Reservoir near Holtville, California between February 
1980, when site preparation was begun, and November 1982, when 
production well 87-6 was permanently abandoned. Construction ac- 
tivities were terminated in July 1981 following the liner collapse in 
well 87-6. Large amounts of program time manpower, materials, 
and funds had been diverted in a nine-month struggle to salvage the 
production well. Once these efforts proved futile, there was no ra- 
tionale for continuing with the site work unless and until sufficient 
funding to duplicate well 87-6 was obtained. Activities reported 
here include: plant construction and pre-operational calibration and 
testing, drilling and completion of well 87-6, final repair effort on 
well 87-6, abandonment of well 87-6, and: performance evaluation 
of well 87.6. (MHR) 
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22284 (DOE/ET/27125—T2-Vol.5) Sperry Low Temper- 
ature Geothermal Conversion System, Phase I and Phase II. 
Volume V. Component development. Final report. Harvey, C.; 
McBee, W.; Matthews, H.B. (Sperry Research Center, Sud- 
bury, MA (USA)). 1984. Contract AC03-78ET27125;AC03- 
79ET27131. 253p. (SRC-CR—81-75-Vol.5). NTIS, PC A12; 
3; GPO Dep. Order Number DE84008040. 


Paper copy only, copy does not permit microfiche produc- 
tion. 


The fundamental inventions which motivate this program 
are system concepts centered on a novel heat engine cycle and the 
use of downwell heat exchange. Here, the primary emphasis is on 
downwell hardware. The only surface equipment included is the 
surface portion of the instrumentation and control systems. Down- 
well instrumentation is reported. Downwell conduits and tech- 
niques for installing, connecting and sealing them are covered. The 
downwell turbine-pump unit (TPU) is a critical component since it 
is relatively inaccessible and operates in a hostile environment. Its 
development is reported. The TPU for the gravity-head system re- 
quires a different type of turbine because of the large flow-rate 
through it and the small pressure difference across it. The design 
study for a Francis turbine to meet these requirements is reported. 
A feature of these systems is use of a downwell heat exchanger. 
There were extensive studies of tube-bundle configuration, tube- 
sheet seals, structural integrity, and flow and heat transfer, as well 
as the research on welded connections and sliding elastomeric seals. 
Another innovative component in these systems is the enthalpy re- 
covery unit (ERU). This direct-contact heat exchanger compen- 
sates for under-cooling in the condenser and superheat in the main 
turbine exhaust. 


22285 (DOE/NV/10150—5) Analysis of flow data from 
the DOW/DOE L.R. Sweezy No. 1 well. Garg, S.K.; Riney, 
T.D. (S-Cubed, La Jolla, CA (USA)). Mar 1984. Contract 
AC08-80NV 10150. 103p. NTIS, PC A06; 3; GPO Dep. 
Order Number DE84009686. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

This topical report presents the results of work to-date on 
the analysis and simulation of flow and pressure data from the test- 
ing of the L.R. Sweezy No. 1 well. Analysis of drawdown data in- 
dicates a formation permeability of around 126 md, and a flow-rate 
dependent skin. The conventional analysis techniques were, howev- 
er, found to be inadequate for analyzing the buildup data. The for- 
mation properties inferred from the drawdown were used together 
with the CHARGR simulator to simulate the production history of 
the Sweezy well. The calculated drawdown response displays ex- 
cellent agreement with the measured data; such agreement was, 
however, not obtained for the buildup phase of the tests. Paramet- 
ric calculations designed to investigate the anomalous buildup re- 
sponse suggest that this behavior may be the result of stress-in- 
duced hysteresis in formation properties, shale recharge, and long- 
term formation creep. A research program to further characterize 
the observed pressure response is outlined. 


22286 (PB—84-128834) Utilisation of geothermal energy: 
two phase flow studies. Freeston, D.H.; Lee, K.C.; Hole, H. 
(New Zealand Energy Research and Development Commit- 
tee, Auckland). Sep 1983. 34p. (R—95). NTIS, PC E04/MF 
E01. 

The pressure drop and flow regime of a two phase water/ 
steam mixture from a geothermal well flowing in a pipeline have 
been experimentally studied. A test loop was built on the Wairakei 
geothermal field at Well 207. The test loop included straight, hori- 
zontal and inclined sections as well as a number of fittings, bends, 
tees, etc., for which pressure drop data was obtained. The data was 
used to establish that the separated flow model, with a correlation 
for void fraction due to Harrison (1977), could successfully predict 
the pressure drop in a horizontal pipe operating in the annular flow 
regime. The flow pattern map of Mandhane et. al. (1974) is be- 
lieved to be adequate for establishing the flow regime in a pipeline 
carrying a geothermal two phase fluid. 


22287 Geothermal drilling: problems and _ solutions. 
Kelsey, J.R. (Sandia National Laboratories, P.O. Box 5800, 
Albuquerque, NM 87185). Transactions of the American Nu- 
clear Society; 45: 16(Oct 1983). (CONF-831047—). 
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From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22288 Hot dry rock geothermal energy: the advanced 
technology. Pettitt, R.A. (Los Alamos National Laboratory, 
P.O. Box 1663, Los Alamos, NM 87545). Transactions of the 
American Nuclear Society; 45: 16-17(Oct 1983). (CONF- 
831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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22289 (BFR-R—36-1983) Geothermal group heating plant 
in Klintehamn. Initial design study. Andersson,O.; 
Ericsson,L.O. (Statens Raad foer Byggnadsforskning, Stock- 
holm (Sweden)). 1983. 57p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF A01. Order Number DE84770210. 

Portions are illegible in microfiche products. 

This report describes the work of an initial design study for 
a geothermal group heating plant in Klintehamn on the island of 
Gotland. The intention is to use the plant to supply heat to a new 
development area,Odvald,Where about 150 terrace houses are to be 
built. Alternatively,The area may be supplied with district 
heaing,Which means that the geothermal plant can be connected to 
the district heating system instead. Preliminary calculations indicate 
that the plant should have an output of the order of 400 kW if sup- 
plying only the Odvald area,Or about 550 kW if.connected to the 
district heating system. A well about 470 m deep should provide a 
water flow 5 1/s at a temperature of 25degreeC. This heat would be 
used as the heat source for one or more heat pumps,Reducing the 
water temperature by 15-20degreeC. The cooled water would be 
discharged to the existing surface drainage system,Finally finding 
its way into the sea. The aqiufer consists of a number of layers of 
sandstone in the Cambrian deposits,;Which are about 160 m 
thick,And start at a depth of about 310 m below the surface. An 
economic analysis has finally been produced,Qualified by a consid- 
erable number of assumptions. The figures indicate that the specific 
investment cost for the entire scheme amounts to about SEK 3500 - 
4500/kW. The report includes an estimate of the overall 
potential,And indicates use of geothermal heat equivalent to con- 
sumption of 20000 - 30000 m*/yr of soil. 


22290 (DOE/ID/10118—84) Direct use geothermal PON 
and PRDA projects under DOE-ID Administration. Annual 
report FY 1983. Childs, F.W. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Jan 1984. Contract AC07-76ID01570. 34p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE84010370. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report presents the status of Geothermal PRDA and 
PON projects administered by the DOE-ID as of the end of FY- 
1983. Both programs were instituted to assist the development of 
the direct application of geothermal energy. The PRDA Program 
consists of a series of studies designed to investigate the engineering 
and economic feasibility of geothermal direct applications. The 
PON Program consists of demonstration projects in which project 
costs are shared between DOE and a private company, municipal- 
ity, or other organizations. During this reporting period, fiscal year 
1983 (October 1, 1982 through September 30, 1983), EG and G 
Idaho provided program management and technical support for 
eleven demonstration projects, three engineering and economic 
studies plus some general institutional support. Each project is sum- 
marized. The general format for the project descriptions is to 
review the activities in FY-1983 separately from background infor- 
mation on project scope and previous years activities. All of the 
DOE-ID PON experimental demonstration projects are described, 
but, of 20 studies performed, only the three active PRDA feasibility 
contracts are covered since they were smaller, more specialized 
studies. 
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REFER ALSO TO CITATION(S) 21866 


22291 Incipient magma chamber formation as a result of 
repetitive intrusions. Hardee, H.C. (Sandia National Lab., 
Albuquerque, NM). Bulletin Volcanologique; 45: No. 1, 41- 
49(1982). 

An analytical solution for periodic magma intrusions in con- 
duits was developed to study the onset of shallow magma chamber 
formation. The solution is based on determining when a repetitive 
series of intrusions can cause the wall rock of a conduit to reach its 
melt temperature. The results show that magma chamber formation 
in conduits is a strong function of the volume rate of intrusion and 
that magma chamber formation is likely when the intrusion rate ex- 
ceeds 10-* km*/ yr, which agrees with observations by other inves- 
tigators. Once this critical value of intrusion rate is reached, magma 
chambers are likely to begin forming after only a few intrusive 
pulses (less than ten). Results for both cylindrical conduits and 
dikes show cylindrical conduits are more favorable for the forma- 
tion of shallow magma chambers. 
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22292 (NE—1983-16) Winds in Sweden. Evaluation of 
wind measurement on high masts and surveying of wind 
energy in southern Sweden. Kvick,T.; Andersson,H.; 
Fredriksson,U. (Naemnden foer Energiproduktionsforskn- 
ing, Stockholm (Sweden)). 1983. 121p. (In Swedish). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE84770226. 

Portions are illegible in microfiche products. 

Vertical profiles of wind and temperature have been record- 
ed at seven stations, and weekly wind speed frequency distributions 
have been recorded at the other seven stations. The 24 months 
period August 1980 to July 1982 was chosen as a representative 
period. The data accessibility has been higher than 95%. The kinet- 
ic energy of the wind has been used as a general standard of the 
wind energy potential at a site. At Maglarp, on the south coast of 
Sweden, the corrected median wind speed at the height 100 meters 
above ground is 8.1 m/s. At the other prototype site, Naesudden, 
the median wind speed is 7.8 m/s. Wind shear values of 0.15 m/s/m 
have been measured independent of the ground roughness, mainly 
when low level jets are developing around 100 meters above 
ground. Using the Weibull distribution, extreme wind speeds at a 
location are calculated. They were at Maglarp 31.1 m/s at the 
height of 120 m. A wind energy classification is made in four differ- 
ent classes and the results are presented on maps with the scale 
1:400000. This method is primarily a classifcation of the landscape 
in different roughness classes. The best inland sites are in the south 
and west of Skaane. 
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22293 (DOE/R7/01159—T1) Locally fabricated Savonius 
rotor wind water pumps. Final report. Blake, S. (Sunflower 
Power Co., Inc., Fairfield, IA (USA)). 31 Dec 1982. Con- 
tract FG47-80R701159. 13p. NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84010011. 


A prototype Savonius rotor and supporting structure were 
designed and fabricated to power several configurations of water 
pumps. In addition, several commercially available horizontal axis 
water pumping windmills were purchased and installed adjacent to 
the Savonius rotor prototype such that simultaneous real-time data 
could be compared. The Savonius rotor was found to be materials 
intensive and difficult to govern at high wind speeds, and the hori- 
zontal axis machines were found to be more cost effective. (LEW) 
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22294 (DOE/R7/01228—T1) Small wind generator im- 
pacts on consumers and rural electric systems. Final technical 
report. (Seward County Rural Public Power District, NE 
(USA)). 30 Jan 1984. Contract FG47-81R701228. 95p. 
NTIS, PC A05; 3; GPO Dep. Order Number DE84009677. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Three magnetic tape recording demand meters of the detent- 
ed type were installed on a cooperator’s wind generator to collect 
the time and magnitude of both the power (kW) and energy (kWh) 
generated from the wind turbine, utilized on the site and injected 
back into the rural electric system. Data collection started in mid- 
January 1983 and continued for the remainder of the year. The 
wind generator supplied approximately 15% of the energy used on- 
site during the year with the remaining 85% being purchased from 
the rural power district. Approximately 50% of the energy generat- 
ed from the wind turbine system was used on-site and 50% was in- 
jected back into the utility system. The wind generator did not 
reduce the monthly peak demand on the utility system during most 
months. The maximum reduction in the system peak was 1.9 kW in 
January. The use of the wind generator resulted in an average 
monthly savings for the cooperator of $15.29 and an annual savings 
of $183.38. 


22295 Alcoa vertical axis wind turbines. Vosburgh, P.N. 
(Alcoa Allied Products, Alcoa Center, PA). pp 179-186 of 
Energy in the man-built environment. Anglin, R.L. Jr (ed.). 
New York, NY; American Society of Civil Engineers 
(1982). (CONF-810808—). 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

Aluminum Company of America (Alcoa) is developing and 
testing an introductory line of Vertical Axis Wind Turbines which 
have been designated ALVAWTS/sup TM/. This paper describes 
those machines, discusses Alcoa’s development and commercializa- 
tion efforts, and provides data for three models which are believed 
to be cost effective for use at sites with average wind speeds above 
6.3 m/s (14 mph). 
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22296 (AD-P—002176/6) Modeling system for conducted 
transient analysis. Mahoney, T.L. (Harris Corp., Syosset, 
NY (USA). PRD Electronics Div.). 1983. 10p. NTIS, PC 
A02/MF AOl1. 

Article is from International Aerospace and Ground Confer- 
ence on Lightning and Static Electricity (8th): Lightning Technolo- 
gy Roundup, held at Forth Worth, Texas on 21-23 June 1983, AD- 
A134 100, p19-1 thru 19-10. 

A computer simulation system has been developed which fa- 
cilitates the analysis of electrical/electronic systems. Sponsored by 
the Naval Air Systems Command to investigate power interface 
transient problems, the program is called the Navy Power Systems 
Simulator. The simulator is used as a system engineering tool which 
generates and processes models of virtually any electrical network. 
It is simple to use and capable of automatically producing a com- 
plex system's steady state or transient output response. An engineer- 
ing friendly computer interface has been achieved by the extensive 
use of interactive graphics and menu-driven prompting. 


2001 Power Plants And Power Generation 


REFER ALSO TO CITATION(S) 21786, 21835, 21838, 21840, 21868, 21869, 
21870, 22320, 22396, 22441, 22722 


22297 (DOE/CE/30686—T1) Research and development 
of advanced concepts in electric generating plant control. 
Kwatny, H.G.; Clelland, P.J.; Fagnan, D.A.; Sauk, P.L. 
(Drexel Univ., Philadelphia, PA (USA); Philadelphia Elec- 
tric Co., PA (USA)). Mar 1983. Contract AS01-78CE30686. 
695p. NTIS, PC A99/MF AOl1; 1; GPO Dep. Order 
Number DE84009789. 
Portions are illegible in microfiche products. 
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This report covers work done under DOE Contract. It de- 
scribes the development and operation of a 64th order (76th order 
with control system) model of a 600 MW coal-fired power plant. 
The model is comprised of a furnace (gas and steam side), feed- 
water system, turbine, generator, and a conventional control 
system. Also included are several transient cases run with the 
model as well as data for initializing the model at several load 
levels from full load down to 30%. Results of a modal analysis and 
comments on observability and controllability are also presented. A 
complete program listing (in both DSL and FORTRAN), cross-ref- 
erence, and variable description are also included. 


22298 (DOE/ET/15457—1522) Long-term materials test 
program. Quarterly report, January-March 1983. (General 
Electric Co., Schenectady, NY (USA). Advanced Energy 
Programs Dept.). Mar 1984. Contract AC21-79ET15457. 
78p. NTIS, PC A0S5/MF A01; GPO Dep. Order Number 
DE84008899. 

Exposure of gas turbine materials to a PFBC effluent under 
the Long-Term Materials Test Program has reached 1507 hours. 
Unprotected nickel and cobalt base blade and vane alloys show sus- 
ceptibility to hot corrosion at 1500°F (gas temperature), 1300°F, 
and 1100°F (air-cooled pins). Precious metal aluminide and M 
(Co,Fe) CrAlY overlay coatings continue to show good resistance 
to corrosion above 1450°F, but are susceptible to varying degrees 
of pitting attack between 1050 and 1300°F. Significant erosion/cor- 
rosion degradation of both base alloys and protective coatings/clad- 
dings has been observed on airfoil specimens exposed at 1350°F, 
800 to 900 fps and dust loadings less than 100 ppM for 1085 hours. 
Corrosion predominately occurred in areas of direct particle impac- 
tion; i.e., leading edge and pressure surface, indicating an erosion/ 
corrosion synergism. At gas velocities of 1200 to 1400 fps, a plati- 
num-aluminide coated IN-738 pin experienced a metal recession 
rate of 8 mils/1000-hours. The PFBC facility continues to show ex- 
cellent operational reliability, accumulating over 1100 test hours 
this quarter. The only concern from an operations standpoint is the 
gradual thinning of the in-bed heat exchanger tubing at a rate of 
about 5 mils/100 hours off the diameter. 


22299 (EPRI-EL—3390) Electrochemical machining de- 
velopment for turbine generator rotor slots. Final report. 
(Westinghouse Electric Corp., East Pittsburgh, PA (USA). 
Steam Turbine Generator Div.). Mar 1984. 276p. EPRI, Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

The Electrochemical Machining Development for Turbine 
Generator Rotor Slots was initiated to provide a viable alternative 
to conventional machining of slots in conventional rotor forging 
materials and in advanced metallurgical alloys. ECM was selected 
because it is a stress-free machining process and is insensitive to ma- 
terial hardness. ECM concepts were developed and reviewed with 
ECM consultants prior to development work. 


22300 (INIS-BR—95, pp 448-458) Development of a 
thermal transient simulation model in Water Loop at IPEN. 
Konuk, A.A.; Pontedeiro, A.C. 1982. (In Portuguese). NTIS 
(US Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A model for calculating temperatures as a function of time 
for pipelines and heat exchangers of a process is presented. The 
model is applied to the Water Loop (WA) of IPEN (Instituto de 
Pesquisas Energeticas e Nucleares) that consists basically of an 


electrical heater, pipes and heat exchanger, being done as a typical 
WA simulation. 


22301 Power plant operation. Frey, D.J. (Electric Power 
Research Inst., Palo Alto, CA). pp 20 pages, Part III, Paper 
1 of Electric utility research and development. Albany, 
New York; New York State Department of Public Service 
(25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Due to the cost and scarcity of oil and the slow-down in the 
growth of nuclear power generation capacity, attention is still fo- 
cused on pulverized coal-fired power plants as a major energy re- 
source for the nation’s future. The generation system accounts for 
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the largest fraction of utility capital investment and operating costs. 
Increasing efficiency and availability of existing and new generating 
units is one of the most effective ways to reduce these costs be- 
cause they reduce production costs directly and, ultimately, reserve 
capacity requirements. Increased average availability would reduce 
the average heat rate of utility plants because more efficient units 
would contribute a greater share of the generation. 11 figures. 


22302 Storage technologies. Matson, K.L. (PSE and G 
Research Corp., Newark, NJ). pp 15 pages, Part V, Paper 2 
of Electric utility research and development. Albany, New 
York; New York State Department of Public Service (25 
Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Rising fuel prices have led Public Service Electric and Gas 
Co. (PSE and G) to explore new technologies for generating power 
during off-peak periods and storing it for later high-demand peri- 
ods. Conventional pumped storage and compressed-air storage are 
the only commercial types available today, but battery energy stor- 
age and underground pumped storage systems are nearing the com- 
mercial stage. Long-term technologies include hydrogen, flywheel, 
and superconducting magnetic energy storage, which will not be 
ready before the 1990s. Public acceptance of these new technol- 
ogies will enable utilities to provide reliable, low-cost service to 
customers. The Electric Power Research Institute will provide 
about $60 million in energy-storage research capital between 1982- 
86 to encourage electric utilities to pursue load management tech- 
nologies. 16 references. (DCK) 
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REFER ALSO TO CITATION(S) 21746, 21786, 21821, 21893, 23573 


22303 (DOE/MC/19150—T3) Technical reviews of 
cleanup and R and D results. Final technical progress report, 
March 15, 1982-December 30, 1983. Stopek, D.J. (Science 
Applications, Inc., Morgantown, WV (USA)). 16 Jan 1984. 
Contract AC21-82MC19150. 1lp. NTIS, PC A02/MF A0l1; 
GPO Dep. Order Number DE84008534. 


SAI reviewed for METC several reports on hot gas cleanup 
of flue gas, flue gas desulfurization methods and on materials and 
research programs on heat engines. The work done is listed here 
without technical discussion. (LTN) 


22304 (EPRI-CS—3322) Evaluation and status of flue 
gas desulfurization systems. Final report. Behrens, G.P.; 
Jones, G.D.; Meserole, N.P.; Seames, W.S. (Radian Corp., 
Austin, TX (USA)). Jan 1984. 697p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

This report contains process descriptions of 189 flue gas de- 
sulfurization systems. Many of these processes have previously been 
evaluated in public documents; however, a fair number of processes 
were identified by using computer searches of various data bases. 
The report is designed to be an initial reference guide for persons 
involved with FGD systems in the utility industry. It is organized 
on the basis of the type of process and reagents used for each proc- 
ess. Processes have been assigned to 16 categories; wet systems 
(calcium, sodium, ammonia, magnesium, potassium, organic, others) 
and dry systems (wet reagent, dry reagent, carbon sorption, metal 
oxide sorption, other sorption, catalytic oxidation, SO2 reduction, 
combustion, others). Subsystems required by some of the FGD sys- 
tems are also discussed. This final report under RP982-28 provides 
descriptions and evaluations of all known FGD processes and 
should provide information useful for evaluating current commer- 
cial processes as well as those under development. Although nu- 
merous summary FGD process evaluations have been completed in 
recent years by EPRI, EPA, DOE, and other agencies, this report 
constitutes the most comprehensive related effort since an inter- 
agency group - including all the above organizations - produced a 
similar review in 1977 (Interagency Flue Gas Desulfurization Eval- 
uation, February 1981, NTIS No. PB81-152043). 
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22305 (EUR—8080-EN) Certification of the mass-frac- 
tions of arsenic, cadmium, cobalt, copper, iron, manganese, 
mercury, sodium, lead and zinc in fly ash obtained from the 
combustion of pulverised coal. Colinet, E.; Griepink, B.; 
Guzzi, G.; Haemers, L. (Commission of the European Com- 
munities, Luxembourg). May 1982. 64p. Commission of the 
European Communities, Luxembourg. 

The experimental procedures for the certification of ten 
quantities (the elemental contents of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc) in a 
sample of fly ash from a pulverised coal fired power plant are re- 
ported. The technical evaluation of the analytical methods used and 
the statistical approach by which the certification of the mass-frac- 
tions of ten elements and their uncertainties were drawn from the 
analytical results are also presented. The mass fractions of water 
soluble sulphate and the elemental contents of chromium, nickel, 
thorium and vanadium are given for information. 


22306 Environmental control systems research. Preston, 
G.T. (Electric Power Research Inst., Palo Alto, CA). pp 4 
pages, Part VII, Paper 3 of Electric utility research and de- 
velopment. Albany, New York; New York State Depart- 
ment of Public Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Highlights are given of some of the most significant techni- 
cal issues that the Electric Power Research Institute (EPRI) is 
trying to address in its environmental control research and develop- 
ment on particulates and S02 control, heat rejection, solids disposal, 
and integrated environmental control. The author summarizes some 
recent results and conclusions, and cites a few examples of utilities 
who have applied the results to achieve quantifiable cost savings. 
He also mentions some emerging technical developments for which 
there are few or no results, but which may lead to further cost re- 
ductions and/or improved availability. 2 figures, 8 appendices. 


2003 Power Transmission And Distribution 
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22307 (AD-P—002169/1) Protection against lightning 
surge voltages on communication lines and power lines. Hase- 
borg, J.L.t.; Trinks, H. (Hochschule der Bundeswehr, Ham- 
burg (Germany, F.R.)). 1983. 6p. NTIS, PC A02/MF AOl1. 

Article is from International Aerospace and Ground Confer- 
ence on Lightning and Static Electricity (8th): Lightning Technolo- 
gy Roundup, held at Forth Worth, Texas on 21-23 June 1983, AD- 
A135 100, pll-1 thru 11-6. 

Sensitive electronic systems are shielded against electromag- 
netic interferences (lightning, EMP). The shielding efficiency is re- 
duced by field coupling through apertures and particularly by feed- 
ing of interfering currents through cable entries. In case these 
cables are connected to the inputs of electronic devices, the surge 
voltages may disturb or even destroy these devices or single elec- 
tronic components, particularly semiconductors. Special passive 
protection circuits for communication and power lines against light- 
ning- and EMP-induced surge voltages are developed. The edge 
steepnesses of the applying surge voltages show values of 2kV/us 
(lightning) up to 2kV/ns (EMP). 


22308 (DOE/BP—183) Technical career program for 


professional engineers. First annual seminar - April 3, 1983. 
(USDOE Bonneville Power Administration, Portland, OR). 
Sep 1983. 83p. (CONF-8304136—). NTIS, PC A05/MF 
A01. Order Number DE84001930. 

From 1. annual seminar technical career program for profes- 
sional engineers; Portland, OR, USA (3 Apr 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This book is a collection of five reports from the Technical 
Career Program for Professional Engineers (TCPPE) First Annual 
Seminar held April 2, 1983. The subjects are as follows Brittle 
Tower Steel in Fabricated Bends, Fiber-Optic Applications in Elec- 
trical Substations, An overview of the Tacoma Superconducting 
Magnetic Energy Storage (SMES) Project, Multiterminal HVDC 
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Systems, and Empirical Expressions for Calculating High Voltage 
Transmission Corona Phenomena. 


22309 (DOE/BP—183, pp 9-47) Fiber-optic applications 
in electrical substations. Erickson, D.C. Apr 1983. NTIS, 
PC A05/MF AO1. (CONF-8304136—). 
From 1. annual seminar technical career program for profes- 
sional engineers; Portland, OR, USA (3 Apr 1983). 
is report has two purposes. It presents a tutorial on fiber 
optics covering Optical Fiber Design and Construction; Emitters 
and Transmitters; Detectors and Receivers; Cable Technology; 
Connectors, Splices, and Ancillary Fiber-Optic System Devices; 
Measurement Techniques; and General Trends. The second part fo- 
cuses on Power System Applications of Fiber-Optic Systems, in- 
cluding Communications, Measurement, and Control. The report 
concludes with Guidelines for the Selection of Fiber-Optic Compo- 
nents and Systems. Material for this report as received from mem- 
bers of the IEEE Microwave Radio Subcommittee and the Re- 


search Subcommittee of Power System Communications Commit- 
tee. 


22310 (DOE/BP—183, pp 59-74) Multiterminal HVDC 
systems. Vithayathil, J.J. Apr 1983. NTIS, PC A05/MF 
A01. (CONF-8304136—). 

From 1. annual seminar technical career program for profes- 
sional engineers; Portland, OR, USA (3 Apr 1983). 

The condition of surplus power forecasted in the Pacific 
Northwest for the next few years has created new interest in in- 
creasing our interregional transmission capacity. The main focus of 
this interest has been on the interconnections between the Pacific 
Northwest and Southwest. Both ac and dc options are under consi- 
deraton. Some of the dc options involve the operation of multiter- 
minal dc systems. 


22311 (DOE/BP—183, pp 75-82) Empirical expressions 
for calculating high voltage transmission corona phenomena. 
Chartier, V.L. Apr 1983. NTIS, PC A05/MF A0O1. (CONF- 
8304136—). 

From 1. annual seminar technical career program for profes- 
sional engineers; Portland, OR, USA (3 Apr 1983). 

e Bonneville Power Administration (BPA) engineers over 
the past 10 years have been developing empirical expressions for 
calculating corona phenomena associated with ac and dc high volt- 
age transmission lines. The purpose of this report is to describe the 
latest equations that are being used at BPA to make corona and 
field effect calculations. 


22312 (EPRI-EL—3316-CCM-Vol.2) Fault protection for 
high-phase-order transmission lines. Volume 2. Decumentation 
for LINPAR3 and FALTCAL3 computer codes. Gross, C.A.; 
Thompson, L. (Auburn Univ., AL (USA). Dept. of Electri- 
cal Engineering). Mar 1984. 203p. EPRI, Electric Power 
Software Center, University Computing Co., 1930 Hi Line 
Dr., Dallas, TX 75207. 

In RP1764-5, two computer programs were developed; the 
first is to compute transmission line parameters while the second is 
to compute short circuit. This report contains the computer docu- 
mentation for each program. There are both a user’s manual and a 
programmer's manual for each code. The programs can be used for 
three phase systems as well as a combination of three phase and 
high order (greater than 3 phase) systems. These two programs 
were developed by Auburn University under contract to EPRI. 


22313 (EPRI-EL—3316-Vol.1) Fault protection for high- 
phase-order transmission lines. Volume 1. Basic concepts, 
models, and computations. Final report. Gross, A.; Thomp- 
son, L. (Auburn Univ., AL (USA)). Mar 1984. 192p. EPRI, 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This report documents research on fault analysis of power 
systems of mixed phase order. Sequence networks for high phase 
order (HPO) lines are developed. Sequence networks for n-phase/ 
m-phase transformer connections are discussed. Also presented is a 
method for analyzing a general fault type (phase to phase or phase 
to ground, in any combination) on a n-phase system. Currents and 
voltages throughout the system are calculated. General n-phase se- 
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quence filters are discussed. Fault protection schemes are investi- 
gated. 


22314 (EPRI-EL—3333-CCM-Vol.2) Maximum safe pull- 
ing lengths for solid dielectric insulated cables. Volume 2. 
Cable user's guide. Silver, D.A.; Seman, G.W.; Bush, R.A. 
(Pirelli Cable Corp., Union, NJ (USA); Georgia Power Co., 
Atlanta (USA)). Feb 1984. 59p. EPRI, Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

This two-volume report presents the results of a recent pro- 
gram to investigate and update the parameters that affect the maxi- 
mum safe pulling length for solid dielectric cables. In this program, 
23 types of solid dielectric cables rated 600 V through 138 kV were 
studied. The cables had copper and aluminum conductors in sizes 
from 1/0 AWG (54 mm?) to 2500 kcmil (1266 mm?) and insula- 
tions of cross-linked polyethylene and ethylene propylene rubber. 


22315 (EPRI-EL—3333-Vol.1) Maximum safe pulling 
lengths for solid dielectric insulated cables. Volume 1. Re- 
search data and cable-pulling parameters. Final report. Silver, 
D.A.; Seman, G.W.; Bush, R.A.; Matthews, G.H. (Pirelli 
Cable Corp., Union, NJ (USA); Georgia Power Co., Atlan- 
ta (USA)). Feb 1984. 183p. EPRI, Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

This two-volume report presents the results of a recent pro- 
gram to investigate and update the parameters that affect the maxi- 
mum safe pulling length for solid dielectric cables. In this program, 
23 types of solid dielectric cables rated 600 V through 138 kV were 
studied. The cables had copper and aluminum conductors in sizes 
from 1/0 AWG (54 mm?) to 2500 kcmil (1266 mm?) and insula- 
tions of cross-linked polyethylene and ethylene propylene rubber. 


22316 (PB—84-125236) Hazard analysis for magnetic in- 
duction from electric transmission lines. Final report. Taylor, 
R.J. (Johns Hopkins Univ., Laurel, MD (USA). Applied 
Physics Lab.). Jun 1983. 90p. NTIS, PC A0O5/MF AO1. 

The potential hazard of magnetic induction from electric 
transmission lines was investigated. A literature search was accom- 
plished, measurements were made and compared with the theories 
found in the literature and a new approach was developed for esti- 
mating the hazardous potential of magnetically induced voltage in 
fences which could be grasped by barefoot children under wet con- 
ditions. We estimate that 0.5% of such children cannot let go of a 
fence wire with 10.5 V induced on it. Conditions under which rep- 
resentative transmission lines could induce such voltages were ex- 
plored. For example, a standard three-phase horizontal 500 KV 
transmission line carrying 1000 A was estimated to induce 10.5 V in 
a 900 M fence 30 M from the center of the line. We found that 
theoretical predictions of induced voltage are very sensitive to 
phase shift imbalance, relative current magnitude in each phase, and 
shield wire currents. It was also found that third harmonic currents 
can magnetically induce significant voltages compared to those in- 
duced by 60 HZ currents under some circumstances. 


22317 Monitoring stress in the turbine generator shaft. 
Tracy, S.; Edmonds, J. EPRI (Electric Power Research Insti- 
tute) Journal; 9: No. 1, 28-29(Jan 1984). 

Severe electrical disturbances on the transmission network 
can bring strong physical forces to bear on utility generator shafts. 
Torsional vibration monitoring can provide early warning of shaft 
fatigue, and provide substantial savings in revenue requirements. In 
the long run, the system will provide the industry with an accurate 
statistical data base for establishing and validating operating proce- 
dures. 1 figure. 


22318 Research on transmission options. Kennon, R.E. 
(Electric Power Research Inst., Palo Alto, CA). pp 11 
pages, Part VI of Electric utility research and development. 
Albany, New York; New York State Department of Public 
Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

A review of 14 transmission research projects illustrates utili- 
ty efforts to develop new concepts, new tools and hardware, and to 
involve engineers in research and development. New regulations to 
minimize the number of lines feeding into a grid and the probability 
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that the US will spend about $30 billion installing over 100,000 
miles of transmission lines during the next two decades, coupled 
with environmental and land-use restrictions, will require consider- 
able research and development before utilities are able to select the 
best available transmission options. The basic choices are between 
overhead and underground and ac or dc transmission. This article 
focuses on the Overhead Transmission Line Program, then weighs 
the relative merits of ac or dc, with de exhibiting more inherent 
controllability at a steadily decreasing cost. (DCK) 
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22319 (BMI—1983-013) Impact of human factors on 
quality assurance in planning, constructing and operating nu- 
clear power plants. Gutmann, G.; Faltin, M.; Holz, A.; 
Hoelzer, B.; Rueter, G.; Spitzer, J. (Bundesministerium des 
Innern, Bonn (Germany, F.R.); Battelle-Institut e.V., Frank- 
furt am Main (Germany, F.R.)). Sep 1983. 109p. (in 
German). Fachinformationszentrum Energie, Physik, Math- 
ematik, Karlsruhe (Germany, F.R.). 

With annexes. 

The study developes a theoretical framework as well as em- 
pirical methods and approaches which "prove" the feasibility of an 
empirical analysis of the aforementioned topic. Two approaches of 
analyzing the human impact are elaborated. Their feasibility was in- 
vestigated in pilot tests: the “retrospective approach” (ex post anal- 
ysis). On the basis of licency event reports and revision reports as 
regards the whole system of work and construction the special part 
of component has gone through. This approach did not prove to be 
feasible, mainly because of data and information necessary but not 
or only partially reconstructable. The “built-in approach”, i.e. ana- 
lyzing the human factors in the process of planning, constructing 
and operation provides more valid data and information and practi- 
cal insights for further empirical analysis. 


22320 (EPRI-EA—2880-Vol.2) Analysis of power plant 
construction lead times. Volume 2. Supporting documentation 
and appendixes. Final report. Bauman, C.S.; Feinstein, C.D.; 
Radlauer, M.A. (Applied Decision Analysis, Inc., Menlo 
Park, CA (USA)). Feb 1984. 341p. EPRI, Research Report 
Center, Box 50490, Palo Alto, CA 94303. 

This study was a two year research project to develop infor- 
mation about construction lead times, the underlying causes of long 
lead times and schedule delays, and potential alternatives for con- 
trolling delays and reducing lead times. This study focuses on lead 
times and costs that are time-related (escalation and interest during 
construction). Its objective is to develop information about con- 
struction lead times, the underlying causes of long lead times and 
schedule delays, and potential alternatives for controlling construc- 
tion delays and reducing lead times. The study utilized both quanti- 
tative and qualitative methods to isolate causal factors and to un- 
derstand how power plant construction lead times have changed 
and what the underlying forces driving these changes have been. 


22321 (ORAU/IEA—84-6(M)) Second Nuclear Era. 
Weinberg, A.M.; Spiewak, I.; Barkenbus, J.N.; Livingston, 
R.S.; Phung, D. ‘ (Oak Ridge Associated Universities, Inc., 
™ ‘(USA)). Mar 1984. Contract AC05-760R00033. 128p. 
NTIS, PC A07/MF AOl1; 1; GPO Dep. Order Number 
DE84010310. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Institute for Energy Analysis with support from The 
Andrew W. Mellon Foundation has studied the decline of the 
present nuclear era in the United States and the characteristics of a 
Second Nuclear Era which might be instrumental in restoring nu- 
clear power to an appropriate place in the energy options of our 
country. The study has determined that reactors operating today 
are much safer than they were at the time of the TMI accident. A 
number of concepts for a supersafe reactor were reviewed and at 
least two were found that show considerable promise, the PIUS, a 
Swedish pressurized water design, and a gas-cooled modular design 
of German and US origin. Although new, safer, incrementally im- 
proved, conventional reactors are under study by the nuclear indus- 
try, the complete lack of new orders in the United States will slow 
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their introduction and they are likely to be more expensive than 
present designs. The study recommends that supersafe reactors be 
taken seriously and that federal and private funds both be used to 
design and, if feasible, to build a prototype reactor of substantial 
size. 146 references, 8 figures, 2 tables. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 22036, 22437, 22531, 22583, 22590, 22595, 
22628, 23176, 23180, 23181 


22322 (EIR—473) Influence of radially symmetric veloci- 
ty profile on velocity measurement with noise-analysis tech- 
niques. Luebbesmeyer, D. (Eidgenoessisches Inst. fuer Reak- 
torforschung, Wuerenlingen (Switzerland)). Nov 1982. 81p. 
(In German). NTIS (US Sales Only), PC A05/MF AOl. 
Order Number DE84701295. 

For fluid-velocity measurements based on noise-analysis 
techniques in BWR-bundle elements (neutron-noise) or in spool- 
pieces (light-scattering), the result of the measurement is usually 
only one value which is somehow an averaged value of the more 
or less developed velocity profile in the flow area. The author in- 
vestigates two problems: a) what kind of average value is measured, 
when measuring the fluid-velocity in a flow-area with a fully devel- 
oped radial-symmetrical velocity profile in a vertical flow. b) is it 
possible to explain the second transit-time, often observed in BWR 
measurements in the upper part of the core, by assuming a certain 
velocity profile in the bundles. The investigation is performed by 
using synthetic signals. These are digitalized analog signals of a 
noise generator which are delayed numerically according to a 
given profile, and weighted by arbitrary weighting-functions in the 
time- and frequency-domain to model the different effects influenc- 
ing the signals structure as determined by the detector field of view 
or the two-phase flow pattern. 


22323 (EIR—476) Analysis of two-phase flow velocity 
measurements by cross-correlation techniques and the applica- 
bility of the drift flux model for their interpretation. Analy- 
tis, G.Th.; Luebbesmeyer, D. (Eidgenoessisches Inst. fuer 
Reaktorforschung, Wuerenlingen (Switzerland)). Nov 1982. 
122p. NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE84701296. 

An extensive and detailed investigation of two-phase flow 
velocity measurements by cross-correlating noise signals of informa- 
tion carriers (neutrons, gammas, visible light) modulated by the 
two-phase flow and registered by two axially placed detectors out- 
side the flow is pursued. To this end, a detailed analysis of velocity 
measurements in experiméntal loops and a large number of velocity 
measurements in a commercial BWR is undertaken, and the appli- 
cability and limitations of the drift flux model for their interpreta- 
tion is investigated. On the basis of this extensive analysis, the au- 
thors propose a physically plausible explanation for the deviations 
in the upper part of the core, expound on why the drift flux model 
is, to a great extent, not suitable for interpreting two-phase flow ve- 
locity measurements by cross-correlation techniques reported in the 
present work, and conclude that due to the large number of uncer- 
tainties and the lack of detailed knowledge about the kind of mi- 
crostructures of the flow which the detectors prefer to sample”, 
one can safely assume that at least in the lower half of the core the 
velocity measured can be well approximated by the velocity of the 
centre of volume, from which the mass fluxes can readily be com- 
puted. 


22324 (EUR—7905) Light-water reactors reference 
system classification for the European Reliability Data 
System (ERDS). Melis, M.; Mancini, G. (Commission of the 
European Communities, Ispra (Italy). Joint Research 
Centre). 1982. 259p. NTIS (US Sales Only), PC A12/MF 
A01. Order Number DE84700815. 

The reference system classification represents a basic stage in 
the organization of the European Reliability Data System (ERDS) 
for light-water reactors, a project actually in development at the 
Joint Research Centre, Ispra. This project is concerned with oper- 
ational reliability data collection from the various “national” data 
banks, and centralization in a European reliability data system, so 
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improving the significance of the resulting reliability evaluations. In 
the framework of the ERDS project, the reference system classifi- 
cation provides a LWR functional break-down and represents a 
plant-unique identification in the process of homogenization of 
event-data coming from the various “national” organizations. The 
report, after a brief description of the main objectives of the ERDS 
project, reviews the criteria followed in the elaboration of the ref- 
erence system classification; then the detailed classification is pre- 
sented. The nuclear power station is subdivided in about 180 sys- 
tems. To each system a sheet is associated, containing: a compre- 
hensive description of system-functions and boundaries; a descrit- 
pion of the plant operating mode, linked to the various system func- 
tions; a list of the main interface system; and finally, a list of the 
main components, including type and safety classification. 


22325 (GKSS—82/E/53) Increased burnup of fuel ele- 
ments. Ahif, J. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1983. 
230p. (In German). (CONF-8211144—). NTIS (US Sales 
Only), PC Al1/MF AO1. Order Number DE84750947. 

From Meeting of the KTG specialists’ group for fuel ele- 
ments; Geesthacht-Tesperhude, F.R. Germany (9 Nov 1982). 

The specialists’ group for fuel elements of the Kerntech- 
nische Gesellschaft e.V. held a meeting on "Increased Burnup of 
Fuel Elements” on 9th and 10th of November 1982 at the GKSS 
Research Center Geesthacht. Most papers dealt with the problems 
of burnup increase of fuel elements for light water reactors with re- 
spect to fuel manufacturing, power plant operation and reprocess- 
ing. Review papers were given on the burnup limits for high tem- 
perature gas cooled reactors and sodium fast breeder reactors. The 
meeting ended with a presentation of the technical equipment of 
the hot laboratory of the GKSS and the programs which are in 
progress there. 


22326 (INIS-BR—95, pp 543-556) Loose parts monitor- 
ing in light water reactor cooling systems. Santos, A. (Insti- 


tuto Militar de Engenharia, Rio de Janeiro (Brazil)); Alma, 
B.J. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 
Garching (Germany, F.R.)). 1982. (In Portuguese). NTIS 
(US Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The work related to loose monitoring system for light water 
reactor, developed at GRS - Munique, are described. The basic 
problems due to the exact localization and detection of the loose 
part as well the research activities and development necessary 
aiming to obtain the best techniques in this field. 


22327 (IWGFPT—11) Influence of power reactor water 
chemistry on fuel cladding reliability. (International Atomic 
Energy Agency, Vienna (Austria). International Working 
Group on Water Reactor Fuel Performance and Technolo- 
gy). Jun 1982. 227p. (CONF-8110258—). NTIS (US Sales 
Only), PC Al1/MF A01. Order Number DE84900840. 

From IAEA conference on influence of power reactor water 
chemistry on fuel cladding reliability; San Miniato, Italy (12 Oct 
1981). 

: Portions are illegible in microfiche products. 

Papers are presented concerning corrosion, hydriding, influ- 
ence of crud, water chemistry for BWR reactors, water chemistry 
for PWR reactors, and monitoring techniques. 


22328 (LUTFD2/TFRT—5295/1-44(1983)) Simulation of 
Boiling Water Reactor dynamics. Rasmusson, U. (Tekniska 
Hoegskolan, Lund (Sweden). Institutionen foer Reglering- 
steknik). Apr 1983. 45p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84701307. 

This master thesis describes a mathematical model of a boil- 
ing water reactor and address the dynamic behaviour of the neu- 
tron kinetics, boilding dynamics and pressur stability. The simula- 
tion have been done using the SIMNON-program. The meaning 
were that the result from this work possibly would be adjust to su- 
pervision methods suitable for application in computer systems. 
This master thesis in automatic control has been done at the De- 
partment of Automatic Control, Lund Institute of Technology. The 
initiative to the work came from Sydkraft AB. 
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22329 (LUTFD2/TFRT—5296/1-93(1983)) a 
and fault-detection of a pressure control servosystem in a 
Boiling Water Reactor. Persson, P. (Tekniska can ae 
Lund (Sweden). Institutionen foer Regleringsteknik). Apr 
1983. 93p. (In Swedish). NTIS (US Sales Only), PC A08/ 
MF AOl1. Order Number DE84701308. 

This master thesis describes a Simnon model of a boiling 
water reactor to be used in simulating faults and disturbances. 
These faults and disturbanses will be detected by noise analysis. 
Some methods in identification and noise analysis are also described 
and are applied on some malfunctions of a servo. A Pascal program 
for recursive parameter identification was also written and tested. 
This program is to be used in an expert system for noise analysis on 
the nuclear power plant Barsebaeck. 


22330 (NIITAR—23(538)) Study of the VK-50 nuclear 
power plant reactor water-chemical conditions. Zabelin, A.I. 
(Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1982. 3lp. (in Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84700820. 

The results of soviet and foreign calculationat and experi- 
mental works on studying the water-chemical conditions at NPPs 
with the boiling water cooled reactors are considered. The main 
characteristics of ammonia, uncorrective and oxygen water-diluted 
conditions as well as the data obtained in the process of the VK-50 
reactor operation are given. The conclusion is drawn that the 
oxygen water-diluted conditions providing operational simplicity, 
safety and small cost and giving an opportunity to increase consid- 
erably application of carbon perlite-type steels as the main structur- 
al material are the most favourable for NPPs with the boiling water 
cooled reactors. 


22331 (NUREG/CR—3602) Fuel performance. Annual 
report for 1982. Bailey, W.J.; Tokar, M. (Pacific Northwest 
Lab., Richland, WA (USA)). Mar 1984. Contract AC06- 
65RLO1830. 95p. (PNL—4817). NTIS, PC A05/MF AO}; 1 
- GPO* $4.75; GPO Dep. Order Number DE84009736. 

Portions are illegible in microfiche products. 

This annual report, the fifth in a series, provides a brief de- 
scription of fuel performance during 1982 in commercial nuclear 
power plants. Brief summaries of fuel operating experience, fuel 
problems, fuel design changes and fuel surveillance programs, and 
high-burnup fuel experience are provided. References to additional, 
more detailed information and related NRC evaluations are includ- 
ed. 278 references, 6 figures, 16 tables. 


22332 (SKI-B—19-79) Verification of BISON. Analysis 
of testing the shutdown of turbines at Peach Bottom-2 by the 
end of the second operation cycle in April 1977. Final report. 
Waaranperae, Y.; Svensson, H. (Statens Kaernkraftinspek- 


tion, Stockholm (Sweden)). Jan 1983. 90p. (In Swedish, 
English). NTIS (US Sales Only), PC A05/MF A0O1. Order 
Number DE84701358. 

The results of the calculations made by means of the com- 
puter program BISON of three shutdown tests of the turbines at 
the Peach Bottom-2 nuclear plant are presented. The tests were 
performed towards the end of the second operation cycle in April 
1977. Good agreement with the calculated and measured values of 
maximum effect and reactor pressure was obtained. Also the time 
events were consistent. Sensitivity and data reliability as well as al- 
ternative models were studied. 


22333 (TVA/OP/EDT—83/26) Browns Ferry Nuclear 
Plant Unit 2: Control rod drive scram discharge headers de- 
contamination effort. Traynor, J.C. (Tennessee Valley Au- 
thority, Chattanooga (USA). Div. of Energy Demonstra- 
tions and Technology). Aug 1983. 118p. NTIS, PC A0é6. 
Order Number DE84900910. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The control rod drive (CRD) scram discharge headers were 
decontaminated during the Browns Ferry unit 2, cycle 4 refueling 
outage (August 2-5, 1982). Hydrolasing (high-pressure water blast- 
ing) was used as the method of decontamination to remove fixed 
and loose radioactive contaminants from the headers. It was found 


that hydrolasing of the west scram discharge headers resulted in ap- 
proximate maximum and average decontamination factors (DFs) on 
contact of 13 and 5, respectively. For the east scram discharge 
headers, hydrolasing resulted in a maximum and average DF on 
contact of approximately 3. The maximum and average DFs on 
contact for the individual headers ranged from 1 to 33 and 1 to 10, 
respectively, while the walkway (head-level) DFs were in the 
range of 3 to 4. Higher DFs were impeded by inadequate drainage 
and backwashing of fluid. This led to increased radiation levels in 
some areas and recontamination of adjacent headers. 


22334 BEAGL-01: A computer code for calculating rapid 
LWR core transients. Diamond, D.J.; Aronson, A.L. 
(Brookhaven National Laboratory, Upton, NY 11973). 
Transactions of the American Nuclear Society; 45: 728- 
729(Oct 1983). (CONF-831047—). ° 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22335 Yankee experience in validation of reactor physics 
models. Cacciapouti, R.J. (Yankee Atomic Electric Co., 
1671 Worcester Road, Framingham, MA 01701). Transac- 
tions of the American Nuclear Society; 45: 732-733(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22336 Nuclear power research and development at the 
Electric Power Research Inst. (EPRI). Taylor, J.J. (Electric 
Power Research Inst., Palo Alto, CA). pp 34 pages, Part 
IV, Paper 1 of Electric utility research and development. 
Albany, New York; New York State Department of Public 
Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Electric Power Research Institute (EPRI) nuclear research 
programs emphasize present generation light water reactors 
(LWRs), and are aimed at finding technical solutions to safety and 
licensing issues, increasing components and system reliability, assur- 
ing effective technology transfer to member utilities, and helping to 
develop advanced generation capability in breeder and gas-cooled 
systems as well. A summary of the EPRI programs and results to 
date covers risk assessment, information on the Three Mile Island-2 
reactor’s system behavior and analysis of the accident, computer 
software, effective monitoring and control techniques, system per- 
formance and integrity, materials and corrosion, applications, and 
generic safety analysis. 13 figures. (DCK) 
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REFER ALSO TO CITATION(S) 22324, 22325, 22326, 22327, 22331, 22334, 
22422, 22437, 22448, 22557, 22558, 22559, 22561, 22562, 22563, 22568, 22573, 
22574, 22579, 22584, 22591, 22592, 22593, 22594, 22602, 22603, 22620, 22628, 
23176, 23177, 23189 


22337 (AECL—7689) Steam generator tube performance. 
Experience with water-cooled nuclear power reactors during 
1980. Tatone, O.S.; Pathania, R.S. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Apr 1982. 50p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84701137. 

The performance of steam generator tubes in water-cooled 
nuclear power reactors has been reviewed for 1980. Tube defects 
occurred at 38% of the 97 reactors surveyed. This is a marginal im- 
provement over 1979 when defects occurred at 41% of the reac- 
tors. The number of failed tubes was also lower, 0.14% of the tubes 
in service in 1980 compared with 0.20% of those in service in 1979. 
Analysis of the causes of these failures indicates that stress corro- 
sion cracking was the leading failure mechanism. Reactors that 
used all-volatile treatment of secondary water, with or without full- 
flow condensate demineralization since start-up showed the lowest 
incidence of corrosion-related defects. 
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22338 (AEEW-R—1424) Short term fission product and 
actinide decay heat for a PWR. Gibson, I.H.; Askew, J.R. 
(UKAEA Atomic Energy Establishment, Winfrith). May 
1982. 17p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84701309. 

This note gives the results of best estimate calculations of 
the decay heat following reactor trip for the UK PWR using UK 
recommended methods. It is intended that these values, together 
with the uncertainties identified, should be used for the analysis of 
reactor transients following shutdown. This requires the use of the 
computer code FISPIN (or a similar code FISP) together with the 
First UK Library of Fission Product Decay Data (UKPFDD-1), 
the Crouch 2 fission yields and group averaged fission product cap- 
ture cross sections recommended individually for each reactor type. 
The calculations reported here conform to this standard. Decay 
heat from heavy elements (identified as actinides in this report) is 
also calculated in FISPIN. 


22339 (BMFT-FB-T—83-257) Heat extraction out of 
Philippsburg nuclear plant No. 2 for district heating in Phi- 
lippsburg, supply of greenhouses and supply of fish-growing- 
basins. Lohmar, B. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Nov 1983. 43p. (In 
German). NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE84750948. 

The project had to develop the process engineering for three 
technics of heat extraction, in consideration of potentialities respec- 
tively restrictions by the existing equipment of KKP 2. Heat extrac- 
tion out of the low pressure part of the condensing turbine for a 
district heating system Philippsburg is possible. The thermal output 
of 18 MW decreases the power plant's electrical delivery at the 
most of 3,4MW. The waste heat utilization of the turbine and gen- 
erator-cooling-circuit is possible with reservation to: high costs for 
modifiing existing equipments; acquisition of new pumps for this 
cooling-circuit, if necessary (decision not before circuit-starting); 
moderate control. The supply of low-temperature waste heat out of 
the condensing circuit for fish-growing-basins is also practicable. 


22340 (CEA-CONF—6865) Review on activities in 
France on irradiation embrittlement pressure vessel steels. Pe- 
trequin, P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). Jun 1983. 24p. (CONF- 
8306146—8). NTIS (US Sales Only), PC A02/MF AOl1. 
Order Number DE84750796. 

From 26. colloquium on metallurgy; Saclay, France (20 Jun 
1983). 

; Portions are illegible in microfiche products. 

Research on irradiation embrittlement on modern pressure 
vessel steels was initiated at CEA 10 years ago. During this period 
many steels and welds were irradiated, in TRITON and SILOE re- 
actors, including activities in the frame of I.A.E.A. coordinated re- 
search programmes. Using mainly tensile and impact Charpy prop- 
erties, chemical composition effects were studied confirming the in- 
fluence of Cu and P and pin pointing the surprisingly detrimental 
effect of Ni content. At the same time, new fracture mechanics test- 
ing procedures on irradiated materials were developped (Ksub(IC), 
Ksub(ID), Jsub(1C)}. To day the major part of these programmes is 
completed and the future activities will be probably reduced on 
pressure vessel steels. The main topics for forthcoming studies are 
dealing with the effect of flux or irradiation rate on embrittlement 
and with elasto-plastic fracture mechanics. A review of the past ac- 
tivities and of the forthcoming research actions is given in a first 
part. During the period covered by these studies many pressurised 
reactors were built in France and are starting now, each reactor 
embarking irradiation surveillance capsules. This important pro- 
gramme which is described in the second part of the paper, will 
lead in the next 10 years to an increased knowledge of radiation 
embrittlement on a more statistical basis and taking into account re- 
sults obtained on a reference plate. 


22341 (CEA-CONF—7073) Inspection of the water spac- 
ings between rods of pressurized water reactors fuel assem- 
blies. Merard, R.; Hardy, J.L.; Pillet, C.; Lebreton, S. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Dec 1983. 14p. (In French, English). (CONF- 
831175—2). NTIS (US Sales Only), PC A02. Order Number 
DE84751047. 


From 6. international conference on nondestructive evalua- 
tion in the nuclear industry; Zurich, Switzerland (27 Nov 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The fuel assembly of a pressurized water reactor is made up 
of a 264-rod cluster mounted in a square-section structure. At the 
manufacturing stage the rod-rod an rod-guide tube spacings must 
checked. For this purpose, an optical method using a laser has been 
developed. The measurements are carried out with two probes 
made from a bundle of optical fibres. One end of each is fitted with 
a mirror and facing its opposite number, the other end with the 
laser and photodetection cell respectively. The movement of the 
probes is measured by means of an incremental coder. For the tests, 
the probes explore the whole fuel pin cluster by inspecting two ad- 
jacent rows in succession. The geometrical apacings are then meas- 
ured by successive occultations of the light beam and comparison 
of the signals obtained by increment counting against those given 
by a reference block. Data processing gives the spacing values di- 
rectly in hundredths of a mm. This method is fast and reliable and 
the precision excellent. The procedure has also been used dry in a 
hot cell for tests on irradiated assemblies. The application of the 
method to power reactor in-pool examinations is under develop- 
ment. 


22342 (EPRI-NP—3207-SR) Workshop proceedings: re- 
placement/repair of steam generators. (Electric Power Re- 
search Inst., Palo Alto, CA (USA); Dominion Engineering, 
Inc., McLean, VA (USA)). Aug 1983. 163p. (CONF- 
8306112—). Electric Power Research Institute, 3412 Hill- 
view Ave., Palo Alto, CA 94304. 

From Steam generator NDE workshop; Charlotte, NC, 
USA (27 Jun 1983). 

The workshop on replacement/repair of steam generators 
was organized in an effort to: (1) provide steam generator owners 
with information on available options, methods, and strategies re- 
garding steam generator replacement and/or repair; and (2) recom- 
mend to the EPRI Steam Generator Project Office the objectives, 
actions, and desired results for future projects necessary to help 
PWR owners with steam generator problems. The workshop was 
held at the EPRI NDE Center in Charlotte, North Carolina, with 
the assistance of the J.A. Jones Applied Research Company. It was 
sponsored by the Steam Generator Owners Group. 


22343 (EUR—8183) Experimental study of the tritium 
inventory in the BR3 and extrapolation to a P.W.R. of 900 
MWe. Charlier, A.; Gubel, P.; Vandenberg, C.; Haas, D. 
(Commission of the European Communities, Luxembourg). 
1982. 45p. NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE84700822. 

The aim of this report is to evaluate the tritium production 
and diffusion in uranium and plutonium fuel in the primary circuit 
of a PWR and to improve the knowledge about the production dif- 
ference between the two kinds of isotopes. The first part of the 
work is relative to the experimental PWR BR3, cycle 4A, during 
which a constant control of the tritium activity has been performed 
in the primary circuit. These experimental evaluation was com- 
pared with the the theoretical estimation of the tritium production 
during the cycle 4A. From these observations and calculations, a 
tritium release fraction was deduced and estimated to be 0.81% of 
the total tritium produced in the fuel. The second part of the work 
is devoted to post-irradiation examinations on a few uranium and 
plutonium rods irradiated in the BR3 reactor. The tritium content 
was measured in the cladding, in the fuel and in the gas plenum for 
various samples of fuel rods. These results show the relationship be- 
tween the release rate from the fuel matrix, the linear power and 
the burnup. The last part of the work is the estimate of the tritium 
production in a PWR of 900 MWe in operating conditions. The 
tritium production was calculated for an uranium fuelled core and 
for a core containing 30% of all plutonium fuel assemblies in a ge- 
neric power plant of 900 MWe. From this study, it results that the 
loading with 30% plutonium assemblies at equilibrium increases the 
tritium balance in the moderator water of less than 5%. 
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22344 (FRNC-CONF—209) Surveillance of nuclear 
power reactors. Marini, J. (Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOMEB), 92 - Courbe- 
voie (France)). 1983. 27p. (CONF-8209220—2). NTIS (US 
Sales Only) PC A03/MF AOl. Order Number 
DE84751046. 

From 8. annual meeting of the Spanish Nuclear Society; 
Santander, Spain (20 Sep 1982). 

Portions are illegible in microfiche products. 

Surveillance of nuclear power reactors is now a necessity 
imposed by such regulatory documents as USNRC Regulatory 
Guide 1.133. In addition to regulatory requirements, however, nu- 
clear reactor surveillance offers plant operators significant econom- 
ic advantages insofar as a single day’s outage is very costly. The 
economic worth of a reactor surveillance system can be stated in 
terms of the improved plant availability provided through its capa- 
bility to detect incidents before they occur and cause serious 
damage. Furthermore, the TMI accident has demonstrated the need 
for monitoring certain components to provide operators with clear 
information on their functional status. In response to the above con- 
siderations, Framatome has developed a line of products which in- 
cludes: pressure vessel leakage detection systems, loose part detec- 
tion systems, component vibration monitoring systems, and, crack 
detection and monitoring systems. Some of the surveillance systems 
developed by Framatome are described in this paper. 


22345 (FRNC-CONF—212) Removal of secondary sludge 
from steam generators used in French 900 class nuclear power 
plants. Lebouc, B. (Societe Franco-Americaine de Construc- 
tions Atomiques (FRAMATOME), 92 - Courbevoie 
(France)). Sep 1982. 19p. (CONF-8209220—3). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751083. 

From 8. annual meeting of the Spanish Nuclear Society; 
Santander, Spain (20 Sep 1982). 

The objective is to remove magnetite deposits which have 
formed on a steam generator tubesheet during plant operation. The 
deposits are separated from the tubesheet by spraying water at high 
pressure (about 200 bar at lance nozzle outlets) on each tube bundle 
ligament, i.e. the spaces between steam generator tubes. The water 
is recovered in suction lines and then filtered in two seperate units. 
The residue obtained after settling is removed in the form of solid 
waste. This paper presents the sludge lancing technique ‘spray 
lances, sludge recovery, liquid waste, cooling). A typical operating 
sequence is detailed (duration, personnel). Specifications for the 
equipment used are given. 


22346 (FRNC-CONF—213) Framatome start-up activi- 
ties. Derrien, C. (Societe Franco-Americaine de Construc- 
tions Atomiques (FRAMATOME), 92 - Courbevoie 
(France)). Sep 1982. 13p. (CONF-8209220—7). NTIS (US 


Sales Only), 
DE84751088. 

From 8. annual meeting of the Spanish Nuclear Society; 
Santander, Spain (20 Sep 1982). 

Portions are illegible in microfiche products. 

By the end of 1981, fifteen 900 MWe plant units of a twenty 
eight unit programme will have gone on-line. Eight units have 
reached criticality during 1980 and seven will go critical during the 
present year. Much however still has to be done to complete this 
ambitious programme. Though we are only half way through our 
programme, it is still possible to make an initial review of these 
startups. This review first outlines the content of a PWR testing 
programme and then considers the way in which FRAMATOME 
has organised its testing division. Lessons learned from construction 
leadtimes are discussed and the difficulties and major incidents en- 
countered during these startups are described. 


PC A0O2/MF AOl. Order Number 


22347 (FRNC-CONF—214) Organization and scheduling 
of auxiliary components and large equipment erection and 
control. Giard, J.; Verges, C. (Societe Franco-Americaine 
de Constructions Atomiques (FRAMATOMEB), 92 - Cour- 
bevoie (France)). Sep 1982. 39p. (CONF-8209220—4). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84751084. 

From 8. annual meeting of the Spanish Nuclear Society; 
Santander, Spain (20 Sep 1982). 


Portions are illegible in microfiche products. 

The first part of this paper deals with the installation of aux- 
iliary systems. FRAMATOME divides NSSS site construction ac- 
tivities into the following 3 packages: main primary system, elec- 
tricity and instrumentation and control, and auxiliary systems. This 
paper presents an analysis of the organisation of auxiliary system in- 
stallation with particular reference to piping. The term “auxiliary 
systems” covers all NSSS mechanical and electrical equipment with 
the exception of heavy Reactor Coolant System components (reac- 
tor, fuel, associated handling equipment and cooling loops). FRA- 
MATOME, with the help of its associates working on the French 
nuclear programme, has been able to develop efficient methods of 
organisation as a result of the wide experience gained. The main 
field involved is that of piping, for which computerized task analy- 
sis, scheduling and follow-up methods have been developed. The 
second part deals with large components installation. The normal 
sequence of welding operations for the assembly of the reactor 
coolant loops of a PWR power plant begins with the simultaneous 
welding of hot and cold leg piping and is completed by the welding 
of the crossover leg between the steam generator and the reactor 
coolant pump, thus “closing” the loop. This is the traditional 
method. FRAMATOME has developed a different method where- 
by installation of the reactor coolant loops begins with the welding 
of the steam generator - reactor coolant pump connection. This is 
the "crossover leg” method. This report presents a description of 
both methods followed by the results of a comparative study of 
technical considerations and schedules; in conclusion, charts are 
presented to assist in pre-selection of the method which is best 
suited to the on-site delivery schedule of Reactor Coolant System 
components. 


22348 (FRNC-CONF—216) Maturity of the PWR. 
Bacher, P.; Rapin, M.; Aboudarham, L.; Bitsch, D. (Societe 
Franco-Americaine de Constructions Atomiques (FRAMA- 
TOME), 92 - Courbevoie (France)). Mar 1983. 27p. 
(CONF-8303133—1). NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE84751085. 

From 16. annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (23 Mar 1983). 

Portions are illegible in microfiche products. 

Figures illustrating the predominant position of the PWR 
system are presented. The question is whether on the basis of these 
figures the PWR can be considered to have reached maturity. The 
following analysis, based on the French program experience, is an 
attempt to pinpoint those areas in which industrial maturity of the 
PWR has been attained, and in which areas a certain evolution can 
still be expected to take place. 


22349 (IAE—3564/4) Calculational study of thermome- 
chanical characteristics of fuel elements for power reactors. 
Strizhov, P.N.; Baranskij, S.G.; Kolyadin, V.I. (Gosudarst- 
vennyj Komitet po Ispol’'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 23p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84701313. 

The nonstationary thermomechanical model of a fuel rod 
with compacted UO: is suggested. The TEMPO program (FOR- 
TRAN, BESM-6 computer) developed on the basis of this model is 
described. The program gives an opportunity to calculate the fuel 
element parameters (temperature profiles in the fuel and can, the 
value of the fuel rod-can gap, the gap contact heat transfer, the fuel 
cracking level, fuel structure change, the fuel contact pressure on 
the can, fuel rod and can axial elongations, distributions of strains in 
the fuel and can, gas pressure inside the fuel can) under stationary 
and transient operational conditions. The conclusion is made that 
the model under consideration provides correct calculation of the 
complex of parameters characterizing the WWER and RBMK type 
reactor fuel element reliability. 
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22350 (INIS-BR—95, pp 432-447) Joint Brazil-RFA pro- 
gram on thorium utilization in light water pressurized reac- 
tors. Maly, V.; Merz, E. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)); Peehs, M.; Schlosser, G. 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)); 
Huschka, H. (Nuklear-Chemie-und-Metallurgie G.m.b.H. 
(NUKEM), Hanau (Germany, F.R.)); Cardoso, P.E.; Kouh- 
sen, C.; Mascarenhas, H.A.; Pinheiro, R.B. (NUCLEBRAS, 
Belo Horizonte (Brazil)). 1982. (In Portuguese). NTIS (US 
Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The joint RFA-Brazil program is presented. This program 
aiming to research how to use thorium as a fuel element for PWR 
type reactors. 


22351 (INIS-BR—95, pp 193-199) Calculation of boron 
curve and power distributions for a PWR reactor, using 
LEOPARD and CITATION computer codes. Batista, J.L.; 
Correa, F. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo (Brazil). Centro de Engenharia Nuclear). 1982. 
(In Portuguese). NTIS (US Sales Only), PC A25/MF AO0O1. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A numerical analysis of some neutronic parameters calculat- 
ed by LEOPARD computer code compared with the literature 
data are presented. A computer code (LEOCIT) that is a modified 
version of LEOPARD, was developed, with subroutines that pre- 
pare cross sections libraries for 1,2 or 4 energy groups, writing 
them on tape or on disk, in special format aiming to be directly 
used by citation computer codes. Finally, a simulation of the first 
cycle of Angra I burnup, is done, by CITATION, modelling 1/4 of 
the core in XY geometry, calculation, the soluble boron curve and 
the pin to pin power distribution, for two energy group. The more 


relevant results are compared with those supplied by Westinghouse, 
CNEN and FURNAS, and some recommendations aiming to per- 
fect the developed system, are done. 


22352 (INIS-BR—95, pp 200-209) Evaluation of nuclear 
parameters measurements realized during the Angra-1 reactor 
start-up tests and the theoretical previsions of these param- 
eters. Fernandes, V.B.; Ponzoni Filho, P.; Perrotta, J.A.; 
Silva Ipojuca, T. da (FURNAS, Rio de Janeiro (Brazil)). 
1982. (In Portuguese). NTIS (US Sales Only), PC A25/MF 
A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A summary of measuring techniques and the results of the 
follow nuclear parameters, are presented: a) reactivity of various 
control bank; b) capacity of reactor shutdown; c) critical concen- 
trations of soluble boron for various core configurations; d) reactiv- 
ity isothermal coefficients; e) power mapping; f) power reactivity 
coefficients. 


22353 (INIS-BR—95, pp 241-252) Conversion ratio in 
epithermal PWR, in thorium and uranium cycle. Barroso, 
D.E.G. (Instituto Militar de Engenharia, Rio de Janeiro 
(Brazil)). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

Results obtained for the conversion ratio in PWR reactors 
with close lattices, operating in thorium and uranium cycles, are 
presented. The study of those reactors is done in an unitary fuel 
cell of the lattices with several ratios V sub(M)/V sub(F), consider- 
ing only the equilibrium cycles and adopting a non-spatial depletion 
calculation model, aiming to simulate mass flux of reactor heavy 
elements in the reactor. The neutronic analysis and the cross sec- 
tions generation are done with Hammer computer code, with one 
critical apreciation about the application of this code in epithermal 


systems and with modifications introduced in the library of basic 
data. 
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22354 (INIS-BR—95, pp 296-305) Effects of recent nu- 
clear data in composition calculation of irradiated fuel for 
PWR type reactors. Marzo, M.A.S. (Comissao Nacional de 
Energia Nuclear de Brasil, Rio de Janeiro. Dept. de Instala- 
coes e Materiais Nucleares). 1982. (In Portuguese). NTIS 
(US Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The effects of recent nuclear data in the composition of irra- 
diated fuel, are analysed. The analysis is done, taking as reference 
the fuel element of a 1250 MWe PWR type reactor. 


22355 (INIS-BR—95, pp 368-376) Fuel rod behavior of a 
PWR during load following. Perrotta, J.A.; Andrade, G.G. 
de (FURNAS, Rio de Janeiro (Brazil)). 1982. (In Portu- 
guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The behavior of a PWR fuel rod when operating in normal 
power cycles, excluding in case of accidents, is analysed. A com- 
puter code, that makes the mechanical analysis of the cladding 
using the finite element method was developed. The ramps and 
power cycles were simulated supposing the existence of cracks in 
pellets when the cladding-pellet interaction are done. As a result, 
an operation procedure of the fuel rod in power cycle is recom- 
mended. 


22356 (INIS-BR—95, pp 459-471) Homogeneous model 
for a saturated steam generator. Souza, A.L. de (Centro 
Tecnico Aeroespacial, Sao Jose dos Campos (Brazil). Inst. 
de Atividades Espaciais); Botelho, D.A. (Instituto de En- 
genharia Nuclear, Rio de Janeiro (Brazil)). 1982. (In Portu- 
guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

An homogeneous model for calculation of thermohydraulic 
transients in saturated steam generators, was developed. 


22357 (INIS-BR—95, pp 472-481) Simulation of the nat- 
ural circulation test for Angra-1 nuclear power plant. Reis 
Martins Junior, L.L. dos. 1982. (In Portuguese). NTIS (US 
Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The results of the natural circulation simulation test, that 
were obtained with the behavior of Angra I when is done the Nat- 
ural Circulation Test, are compared. 


22358 Accounting for time-dependent source variations in 
surveillance dosimetry analysis. Maerker, R.E.; Williams, 
M.L. (Oak Ridge National Laboratory, Oak Ridge, TN 
37830). Transactions of the American Nuclear Society; 45: 
591-592(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22359 Verification of nuclear calculational techniques for 
gadolinia fuel in PWRs. Hassan, H.A.; Kortheuer, J.D.; 
Webb, H.W. (Babcock & Wilcox Company, P.O. Box 1260, 
Lynchburg, VA 24505). Transactions of the American Nucle- 
ar Society; 45: 719-720(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22360 Pressure vessel damage fluence reduction by low- 
leakage fuel management. Cokinos, D.; Aronson, A.L.; 
Carew, J.F.; Kohut, P.; Lois, L.; Toposow, M. (Brookhaven 
National Lab., Upton, NY 11973). Transactions of the Ameri- 
can Nuclear Society; 45: 594-595(Oct 1983). (CONF- 
831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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22361 Pressure vessel fluence reduction through selective 
fuel assembly replacement. Todosow, M.; Aronson, A.L.; 
Carew, J.F.; Cohinos, D.; Kohut, P.; Lois, L. (Brookhaven 
National Lab., Upton, NY 11973). Transactions of the Ameri- 
can Nuclear Society; 45: 595-596(Oct 1983). (CONF- 
831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22362 Licensing process at Diablo Canyon nuclear power- 
plant. Washington, DC; Government Printing Office (1983). 
180p. 

George Maneatis of Pacific Gas and Electric Co. and 
Nunzio Palladino of the Nuclear Regulatory Commission (NRC) 
were the principal witnesses at a hearing held to discuss some of 
the concerns about the Diablo Canyon nuclear plant relating to 
earthquake vulnerability and quality assurance during construction. 
The utility and NRC both responded when the earthquake fault 
and the construction and design errors were discovered to verify 
the seismic as well as non-seismic design of the plant, but public 
confidence has not been restored. The committee was exploring 
how much the licensing procedure itself contributed to the loss of 
public confidence. Testimony was also heard from two panels of 
concerned citizens and their consultants. An appendix with addi- 
tional statements and responses follows their testimony. (DCK) 
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— ALSO TO CITATION(S) 21978, 22349, 22526, 22582, 22588, 22601, 
22870 


22363 (AEEW-R—1468) Gamma scanning of full scale 
HTR fuel elements. Harrison, T.A.; Simpson, J.A.H.; Nabie- 
lek, H. (UKAEA Atomic Energy Establishment, Winfrith). 
Apr 1983. 75p. (DP-R—986). NTIS (US Sales Only), PC 
A04/MF A01. Order Number DE84700827. 

Gamma scanning for the determination of burn-up and fis- 
sion product inventory has been developed at the Dragon Project, 
suitable for measurements on fuel elements and segments from full- 
sized integral block elements. This involved the design and con- 
struction of a new lead flask with sophisticated collimator design. 
State-of-the art gamma spectrometric equipment was set up to cope 
with strong variations of count-rate and high data throughput. Soft- 
ware efforts concentrated on the calculation of the self absorption 
and absorption corrections in the complicated geometry of multi- 
hole graphite block segments with a corrugated circumference. The 
techniques described here are applicable to the non-destructive ex- 
amination of a wide range of fuel element designs. 


22364 (AEEW-R—1594) Wide range in-core neutron 
measurement system used in the Windscale AGR concluding 
experiments. Goodings, A.; Budd, J.; Wilson, I. (UKAEA 
Atomic Energy Establishment, Winfrith). Jun 1982. 28p. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84700828. 

The Windscale AGR Concluding Experiments included a 
comparison of theoretical and experimental power transients and re- 
quired measurements of neutron flux as a function of position and 
time within the reactor core. These measurements were specified to 
cover as wide as possible working range and had to be made 
against the in-core gamma background of up to 4 x 107 R(hr)-4. 
The detectors were required to operate in special, channels cooled 
by reactor inlet carbon dioxide and the overall system needed a re- 
sponse time such that it could follow transients with doubling times 
down to 2s with an accuracy of 2 or 3%. These problems were 
solved by the use of gas ion fission chambers operating in the cur- 
rent fluctuation or Campbelling mode with unusually low filling 
pressures and fitted with special trilaminax mineral insulated cables. 
Ten detectors were built and nine were installed in the reactor, 
three in each of three special stringers at different radial positions. 
The paper describes the specification against which this system was 
built, the design process for the detectors, and commissioning ex- 


periments together with some of the problems which were encoun- 
tered. 
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22365 (EIR—460) Study of a high temperature nuclear 
power plant incorporating a non-integrated indirect cycle gas 
turbine. Sarlos, G.; Helbling, W.; Zollinger, E.; Gregory, 
N.; Luchsinger, H. (Eidgenoessisches Inst. fuer Reaktorfors- 
chung, Wuerenlingen (Switzerland)). Apr 1982. 9p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701318. 

In connection with the HHT-project, the Swiss Federal In- 
stitute for Reactor Research has performed a study of a 1640- 
MWth HTR-plant incorporating a non-integrated indirect cycle gas 
turbine with two-stage intercooling, as a possibility of simplifying 
and reducing the cost of the HHT-demonstration plant. In this 
paper, the plant design is described and compared with the HHT- 
demonstration plant (a CCGT integrated plant with single stage in- 
tercooling). Also included is an evaluation of the various advan- 
tages and disadvantages of this design together with the presenta- 
tion of some of the sensitivity results. 


22366 (IAE—3539/15) Factographic information system 
for the molten salt nuclear reactors. Kaverin, V.N.; 
Nikol'skaya, A.P.; Popov, V.K. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1982. 15p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84700860. 

The factographic information system including data on the 
operational, power, thermal-physical, neutron-physical and design 
parameters of the molten salt power reactors is described. The data 
source retrieval is made using the INIS data base as well as the tra- 
ditional bibliographic methods. The system software is written in 
the PL-1 language and realized at the ES type computers. 


22367 (I[AE—3580/4) Neutron-physical aspects of data 
representativity for the HTGR spherical fuel element testing 
in research reactors. Glushkov, E.S.; Demin, V.E.; Pono- 
marev-Stepnoj, N.N.; Sarafanov, N.I.; Timofeev, I.G. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 25p. in 
Russian). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE84700808. 

The problems of evaluating the representativity of the high- 
temperature gas cooled reactor spherical fuel element loop test re- 
sults are studied. The results of calculations performed using the 
DAM program complex in order to determine the conditions of the 
VGR-50 reactor fuel element tests in the MR reactor loop channel 
are given. On the basis of the obtained data analysis the improved 
technique for determination of the fuel element test neutron-physi- 
cal parameters and their time dependences has been developed. 
This technique and the MET program based on it provide fast cal- 
culation of the fuel burnup and neutron power and fluence. 


22368 (IAE—3612/4) Studying the possibility of using a 
blocked burnable poison in the HTGR type reactors. Glush- 
kov, E.S.; Lobyntsev, V.A.; Malkov, V.S.; Khodakov, 
V.A.; Tsibul’skij, V.F.; Malkova, L.K. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 24p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1l. Order Number 
DE84700829. 

The technique for calculating the neutron-physical param- 
eters of the high-temperature gas cooled reactor (HTGR) cores de- 
veloped for studying the possibility of using a blocked surface 
burned-up poison in them is described. Taking as an example the 
results of the VGR-50 reactor core calculation the possibility of 
good compensation of the fuel burnup effects in the HTGR type 
reactors when using the biocked surface burned-up poisons on the 
base of the gadolinium compounds (Gd2Os) in the form of spherical 
and cylindrical blocks with small diameters of about 3 mm is 
shown. 
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22369 (ITEF—137(1982)) Calculating the nuclear fuel 
burnup and transuranium isotope buildup in the RBMK type 
reactors. Zaritskaya, T.S.; Rudik, A.P. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental'noj Fiziki). 
1982. 29p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE84700801. 

The results of calculating the nuclear fuel burnup and tran- 
suranium isotope buildup in the RBMK type reactor core per- 
formed by means of the combined iterative method are given. The 
TRIFON and TERMIT programs have been used for solving the 
spatial and energy neutron flux distribution problem. The reactor 
kinetics equations have been solved by means of the TOK standard 
program. The dependences of the sup(235-238)U, **7Np, sup(239- 
242)Pu, “*Am and 7“*Cm isotope ratios on the fuel burnup are de- 
termined. The obtained data are compared with the results of cal- 
culating the transuranium element buildup in the WWER-440 reac- 
tor. 


22370 (JAERI-M—83-015) Emergency reactor cooling 
systems for the experimental VHTR. Studies continued to the 
first conceptual design work. Mitake, Susumu; Suzuki, 
Katsuo; Miyamoto, Yoshiaki; Tamura, Kazuo; Ezaki, Masa- 
hiro. (Japan Atomic Energy Research Inst., Tokyo). Mar 
1983. 87p. (In Japanese). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE84700831. 

Performances and design of the panel cooling system which 
has been proposed to be equipped as an emergency reactor cooling 
system for the experimental multi purpose very high temperature 
gas-cooled reactor are explained. Effects of natural circulation flow 
which would develop in the core and temperature transients of the 
panel in starting have been precisely investigated. Conditions and 
procedures for settling accidents with the proposed panel cooling 
system have been also studied. Based on these studies, it has been 
shown that the panel cooling system is effective and useful for the 
emergency reactor cooling of the experimental VHTR. 


22371 (Juel-Spez—221) Further investigations on a fibre 
blanket insulation with massive spacers influenced by axial 
pressure gradients. Stausebach, D.; Broeckerhoff, P. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Reaktorbauelemente). Sep 1983. 39p. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84750989. 

With 59 figs. 

Further investigations on an Interatom insulation have been 
carried out. It consisted of inner gas ducting tubes made of graph- 
ite, coiled fibre blankets and Carbon Fibre Composite (CFC) spac- 
ers. By means of a disc which was mounted on a displacement 
body axial pressure gradients were generated. These led to elevated 
thermal fluxes and Nusselt numbers before and behind the disc. 


Temperature peaks of 188°C were measured on the pressure tube in 
this region. 


22372 (ND-R—803(W)) Comparison of measured fission 
gas releases for Windscale AGR fuel irradiated above 18 
GWd/tU with those predicted using the computer code MIN- 
IPAT D. Beatham, N.; Hargreaves, R.; Walker, R.D.; Kirk- 
bride, R. (UKAEA Risley Nuclear Power Development Es- 
— Aug 1982. 26p. HMSO, London, price Pound 

MINIPAT D is a computer code for predicting fission prod- 
uct gas release into the voidage of thermal reactor fuel pins. It also 
calculates the variation of internal pressure within a pin during irra- 
diation. How well the code predicts fission gas release from high 
burn-up AGR fuel is examined. All the data are provided from the 
Windscale prototype AGR. Fuel pins included in the investigation 
came from elements where the mean burn-up exceeded 18 GWd/ 
tU. Values of predicted-to-measured gas release (p/m) for the mean 
pin in an element have been obtained for pins from eighteen string- 
ers. Whilst there is a spread in the values of p/m, on average MIN- 
IPAT D predicts correctly gas release volumes from AGR fuel ir- 
radiated above 18 GWd/tU. An analysis conducted in terms of 
In(p/m) gives a standard deviation of approximately equal to 0.7. 
This is equivalent to a factor of 2 in p/m. The majority of the 
spread in In(p/m) can b attributed to uncertainty in the characteri- 
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sation of the irradiated conditions and fuel pin properties. The fis- 
sion gas release measurements for Windscale AGR pins belonging 
to the same element exhibit a round-the-ring variation which can 
sometimes be quite significant i.e. a factor of four minimum to max- 
imum. This variation is primarily due to the presence of cross-chan- 
nel neutron flu tilts during irradiation. It is demonstrated in this 
paper that MINIPAT D is in general capable of modelling these 
variations. 


22373 (NIIAR—4(519)) Capsules for testing the high- 
temperature gas cooled reactor fuel elements. Aksenov, N.A.; 
Samsonov, B.V.; Shulimov, V.N. (Nauchno-Issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1982. 
13p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84700832. 

The problems arising during designing the capsules for test- 
ing the high-temperature gas cooled reactor spherical fuel elements 
and their main fuel-containing components (kerns, fuel matrices, 
fuel microparticles) are considered. The design specific features of 
the capsules used for the fuel element irradiation in the SM-2 and 
RBT-6 reactors are described. The conclusion is made that the cap- 
sules under consideration provide good conditions for the fuel ele- 
ment lifetime testing, the conditions being the nearest ones to the 
real in-pile conditions. 


22374 (NITAR—31(546)) Experimental loops and bench- 
marks for testing fuel elements and materials for helium 
cooled reactors. Balandin, V.P.; Klochkov, E.P.; Kuprienko, 
V.A.; Matveev, N.P.; Simonov, Yu.G. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1982. 21p. (in Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84700839. 

The foreign and soviet experimental loops and benchmarks 
designed for testing the helium cooled reactor fuel elements and 
materials are considered. The installation flowsheets and some oper- 
ational parameters are given. Their specific features connected with 
studying the gas dynamics and heat transfer, the fuel element ther- 
mal-physical characteristics, hydrogen permeability as well as the 
possibility of the given coolant purity level achievement are dis- 
cussed. The data obtained by means of the described installations 
will give an opportunity to determine optimum ways for solving 
the problems arising during designing the high-temperature power 
thermal and fast reactors with helium coolant. 
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REFER ALSO TO CITATION(S) 22325, 22554, 22555, 22577, 22851, 23181 


22375 (AECL—7753) Economic potential of advanced 
fuel cycles in CANDU. Slater, J.B. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Jul 1982. 30p. (CONF-820420—16). NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84701171. 

From International ENS/ANS conference on nuclear energy 
with emphasis on fuel cycles; Brussels, Belgium (26 Apr 1982). 

Advanced fuel cycles in CANDU offer the potential of a 
many-fold increase in energy yield over that which can be obtained 
from uranium resources using the current once-through natural ura- 
nium cycle. This paper examines the associated economics of alter- 
native once-through and recycle fuelling. Results indicate that these 
cycles will limit the impact of higher uranium prices and offer the 
potential of a period of stable constant-dollar generating costs that 
are only approximately 20% higher than current levels. 


22376 (AECL—7836) WAD, a program to calculate the 
heat produced by alpha decay. Jarvis, R.G.; Bretzlaff, C.I. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Sep 1982. 25p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84701141. 

The FORTRAN program WAD (Watts from Alpha Decay) 
deals with the alpha and beta decay chains to be encountered in ad- 
vanced fuel cycles for CANDU reactors. The data library covers 
all necessary alpha-emitting and beta-emitting nuclides and the pro- 
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gram calculates the heat produced by alpha decay. Any permissible 
chain can be constructed very simply. 


22377 (AECL—7837) Dimensional response of CANDU 
fuel to power changes. Fehrenbach, P.J.; Hastings, I.J.; 
Morel, P.A.; Sage, R.D.; Smith, A.D. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Aug 1982. 22p. NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84701142. 

We have investigated the effect of power changes on ele- 
ment diameter for UO2 fuel with starting densities of 10.6 and 10.8 
Mg/m§ clad in 0.4 mm thick Zircaloy, at burnups from 0 to 100 
MW.h/kg U. Total diameter increases in unirradiated elements 
were about 1% at pellet interface locations for both fuel densities 
during the initial power increase to 60 kW/m. Diameter changes 
during subsequent power cycles of these elements from 55 to 100% 
maximum power were significantly larger for the higher density 
fuel, ranging from 0.3 to 0.5% compared with less than 0.1% for 
the standard density (10.6 Mg/m°) fuel. In elements pre-irradiated 
at 27 kW/m to burnups of about 100 MW.h/kg U prior to power 
ramping, the diameter increases measured after ramping to 55 kW/ 
m also varied with starting fuel density. Diameter changes at pellet 
interface locations were about 0.9% and 0.6% for higher density 
and standard density fuel, respectively. 


22378 (AECL—7911) Numerical simulation of moderator 
flow and temperature distributions in a CANDU reactor 
vessel. Carlucci, L.N. (Atomic Energy of Canada Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). Oct 
1982. 16p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84701143. 

This paper describes numerical predictions of the two-dimen- 
sional flow and temperature fie'ds of an internally-heated liquid in a 
typical CANDU reactor vessel. Turbulence momentum and energy 
transport are simulated using the k-epsilon model. Both steady-state 
and transient results are discussed. The finite control volume ana- 
logues of the conservation equations are solved using a modified 
version of the TEACH code. 


22379 (INFO—0076) Regulation of the Canadian nuclear 
industry. Gummer, W.K. (Atomic Energy Control Board, 
Ottawa, Ontario (Canada)). Feb 1982. 22p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84701174. 

This paper reviews the nuclear regulatory process in Canada 
in the following context. First, the pertinent factors in the present 
political and economic environment are identified, including both 
domestic and international matters. Second, the basis for current 
Atomic Energy Control Board operations is considered, with refer- 
ence to both the Atomic Energy Control Act (1946) and the pro- 
posed Nuclear Control and Administration Act (Bill C-14, 1977). 
Some specific areas of the regulatory process are discussed in detail 
to show where ambiguity or uncertainty may arise: these areas are 
uranium exploration and mining, occupational health and safety, en- 
vironmental protection, waste management, heavy water plants and 
transportation. 


22380 (NGD—9-(1981)) CANDU operating experience. 
McConnell, L.G.; Woodhead, L.W.; Fanjoy, G.R. (Ontario 
Hydro, Toronto (Canada)). Mar 1982. 91p. NTIS (US Sales 
Only), PC AOS/MF A0O1. Order Number DE84701147. 

The CANDU Pressurized Heavy Water (CANDU-PHW) 
type of nuclear electric generating station has been developed joint- 
ly by Atomic Energy of Canada Limited and Ontario Hydro. This 
paper highlights Ontario Hydro’s operating experience using the 
CANDU-PHW system, with a focus on the operating performance 
and costs, reliability of system components and nuclear safety con- 
siderations both to the workers and the public. 


22381 (NGD—10-(1981)) Economics of CANDU-PHW. 
McConnell, L.G.; Woodhead, L.W.; Fanjoy, G.R. (Ontario 
Emergency Planning Office, Toronto (Canada)). Mar 1982. 
30p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84701145. 

The CANDU-Pressurized Heavy Water (CANDU-PHW) 
type of nuclear-electric generating station has been developed joint- 
ly by Atomic Energy of Canada Limited and Ontario Hydro. This 
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paper discusses the cost of producing electricity from CANDU, 
presents actual cost experience of CANDU and coal in Ontario, 
presents projected CANDU and coal costs in Ontario and com- 
pares CANDU and Light Water Reactor cost estimates in Ontario. 


22382 (NGD—12-(1981)) Comparison of Ontario Hydro’s 
performance with world power reactors - 1981. Dumka, B.R. 
(Ontario Hydro, Toronto (Canada)). Apr 1982. 33p. NTIS 
(US Sales Only), PC A03/MF AOI. Order Number 
DE84701146. 

The performance of Ontario Hydro’s CANDU reactors in 
1981 is compared with that of 123 world nuclear power reactors 
rated at 500 MWe) or greater. The report is based on data extract- 
ed from publications, as well as correspondence with a number of 
utilities. The basis used is the gross capacity factor, which is de- 
fined as gross unit generation divided by the perfect gross output 
for the period of interest. The lowest of the published turbine and 
generator design ratings is used to determine the perfect gross 
output, unless the unit has been proven capable of consistently ex- 
ceeding this value. The first six reactors in the rankings were 
CANDU reactors operated by Ontario Hydro. 


22383 (NITAR—5(520)) Studying the emergency condi- 
tions due to of the AST-1 plant dry channel tightness failure. 
Artemchuk, V.V.; Kormushkin, Yu.P.; Makin, R.S.; Poli- 
vanov, I.F.; Yudin, K.I. (Nauchno-Issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1982. 20p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84700834. 

Experiments on studying temperature conditions of the reac- 
tor control system “dry” rods and emergency conditions connected 
with the control system case tightness failure and an organic cool- 
ant coming into contact with hot (900-1200 K) surface of an ab- 
sorbing rod are described. The calculational and experimental re- 
sults of studies into the reactivity effects connected with the case 
tightness failure are considered. The experiments are made at the 
AST-1 plant (the ARBUS reactor). Analysis of the obtained data 
shows that the coolant fire does not occur when the coolant comes 
into contact with a control element surface. When the dry case is 
filled with the organic coolant the value of additional positive reac- 
tivity amounts to 0.5 Bsub(ef.). All cases filling with coolant when 
control rods are completely inserted does not make the reactor su- 
percritical one. In the case of the reactor normal operation the case 
tightness failure results in power increase in 25%. Such emergency 
conditions are not fire-dangerous and do not cause the fuel element 
tightness failure. The conclusion is made that the “dry” design of 
the reactor control elements with absorbing compositions on the 
base of 'B or rare-earth elements can be used in the organic 
cooled reactor cores for power plants of district heating at the heat 
flux density up to 23-25 MW/in*. For higher specific power densi- 
ties the use of compositions on the base of rare earths is favourable. 


22384 (NIIAR—25(540)) Experimental loop with an or- 
ganic coolant at the AST-1 reactor. Vasilenko, G.G.; Masnyj, 
V.F.; Rizvanov, V.K. (Nauchno-Issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1982. 8p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84700833. 

The flowsheet and main characteristics of the AST-1 
(ARBUS) reactor organic cooled testing loop are considered. The 
conclusion is made that the described loop operation is simple and 
reliable and provides the condition maximally close to the real ones 
when testing the experimental fuel elements for the nuclear power 
plants for district heating. 


22385 (PNC-G—065-82-01, pp 1-29) Role of Fugen- 
HWR in Japan and design of a 600 MWe demonstration re- 
actor. Sawai, S. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo (Japan)). Mar 1982. NTIS (US Sales 
Only), PC Al1/MF A01. (CONF-8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 

Fugen, a 165 MWe prototype of a heavy water moderated 
boiling light water cooled reactor; has been in commercial oper- 
ation since March 20, 1979. In parallel with the Fugen project, the 
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design work of the 600 MWe demonstration plant has been carried 
out since 1973. Important system and components, such as pressure 
tube assemblies, control rod drive mechanism, etc., are essentially 
the same as those of Fugen. Some modifications, however, are 
made especially from the stand point of experiences In the Fugen- 
HWR, plutonium and uranium would be effectively used; and plu- 
tonium could make the coolant void reactivity more negative 
which would give good results in increasing the reactor stability 
and safety. On the other hand, nuclear power plants are mainly 
consisted of LWRs in Japan. Considering the above situations, the 
Fugen-HWR, coupled with LWRs, is now considered in Japan to 
contribute to our energy security by using plutonium and depleted 
uranium extracted from spent fuels of LWRs: thereby reducing the 
demands On August 4, 1981, the ad hoc committee on the 600 
MWe demonstration Fugen-HWR submitted the final report to the 
Japan AEC, after having had discussions and evaluations. In the 
report, the ad hoc committee recommended to build the 600 MWE 
demonstration plant with appropriate supports of the Government. 
The Japan AEC will be expected to make her decision on the pro- 
gram in the near future. As for the reactor safety R and C, devel- 
opment has been stressed on coolant leak detectors and ECCS per- 
formances or Since 1965, many development works have been done 
for mixed oxide fuel assemblies, both for establishment of the fabri- 
cation technology and for clarification of irradiation performances. 
196 mixed oxide fuel assemblies have been manufactured for Fugen. 
168 of them were loaded and 92 were withdrawn. No fuel has been 
failured yet. 


22386 (PNC-G—065-82-01, pp 1-25) Future development 
in heavy water reactors in Canada. Donnelly, J.; Hart, R.G. 
(Atomic Energy of Canada Ltd., Ottawa, Ontario). Mar 
1982. NTIS (US Sales Only), PC All/MF A01. (CONF- 
8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 

1982 marks the 35th anniversary of the start-up of Canada’s 
first research and test reactor, NRX. Its first power reactor has 
been operating successfully for the past 20 years. With 5,000 MWe 
of domestic capacity installed, Canada’s major CANDU (Canada 
Deuterium, Uranium) nuclear program has a further 9,500 MWe 
under construction in Canada for completion by 1990 as well as 
committed offshore projects in Argentina, Korea and Romania. The 
CANDU operating record, by any measure of performance, has 
been outstanding. This performance is largely due to the discipline 
imposed on the development, design, construction and operation by 
two fundamental choices: natural uranium and heavy water. The 
impact of these two choices on availability, fuel utilization, safety 
and economics is discussed. Future plans call for building on those 
characteristics which have made CANDU so successful. When time 
for change comes, current assessments indicate that it will be possi- 
ble to convert to more efficient advanced fuel cycles without major 
changes to the basic CANDU design. Primary attention is being fo- 
cussed on thorium fuel cycles to ensure an abundant and continuing 
supply of low cost energy for the long term. The resource savings 
available from these fuel cycles in expanding systems are reviewed 
and compared with those available from LWR’'s and Fast Breeders. 
The results clearly illustrate the versatility of the CANDU reactor. 
It can benefit from enrichment plants or get along without them. It 
can complement LWR’s or compete with them. It can complement 
Fast Breeder Reactors or compete with them as well. In the very 
long term CANDU's and Fast Breeders combined offer the poten- 
tial of burning all the world’s uranium and all the world’s thorium. 


22387 (PNC-G—065-82-01, pp 1-23) Operating experi- 
ence of Pu-fuelled HWR-Fugen. Akebi, Michio (Power Re- 
actor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). Mar 1982. NTIS (US Sales Only), PC A1ll/MF 
A01. (CONF-8203159—). 
From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 
ugen is a 165 MWe prototype heavy water moderated, 
light water cooled reactor using plutonium mixed oxide (MOX) 
fuel. It has been in operation for three years, and has successfully 
demonstrated the favorable operational characteristics of the core 
loaded with MOX fuels. Use of MOX fuels makes the coolant void 
coefficient small enough and improves reactor stability, hence con- 
tributing to a great deal to the reactor safety. This paper describes 
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those experiences related to the use of MOX fuels and other experi- 
ences such as on fuel handling, new type neutron detector develop- 
ment, stress corrosion cracking, health physics and heavy water 
chemistry. 


22388 (PNC-G—065-82-01, pp 1-15) Experience in con- 
struction and operation of HWR plants in Argentina. 
Madero, C.C.; Cosentino, J.O. (Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina)). Mar 1982. NTIS 
(US Sales Only), PC A11/MF A01. (CONF-8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 

"“ATUCHA I”, the first nuclear power plant in Argentina, 
has been in commerical operation since 1974 with a high capacity 
factor. The reactor is based on the MZFR prototype designed by 
SIEMENS with natural uranium and heavy water and PWR tech- 
nic. The plant was built by SIEMENS on a turnkey contract and 
was rated 340 MWe. The offer presented in that opportunity by 
KWU was based on two reactors (ATUCHA I type) inside one 
single containment, due to the limitation in power of the reactor. 
Subsequent changes in the nature of the contract resulted in an 
active participation of CNEA engineering groups in the erection 
and commissioning of the reactor. In 1978 the national government 
approved a nuclear power plan to install four 600 MWe HWR 
plants until 1995. To start implementing this program, CNEA 
called for tenders for the supply of components and services for the 
ATUCHA II plant, in connection with the establishment of a local 
engineering company and the supply and construction of a heavy 
water production plant. In 1980 a contract was signed with KWU 
and the local company ENACE was formed to act as architect en- 
gineer and site coordinator. The plant will be located in the 
ATUCHA I site and the reactor will be similar but double in 
power to that one. Following the schedule of the nuclear plan, 
CNEA has just started preliminary studies for the next nuclear 
plant. ENACE will be responsible for the preparation of an offer 
for an ATUCHA reactor type. Local engineering and manufactur- 
ing firms, upon request and coordination from CNEA, and evaluat- 
ing the local capacity to participate in the design and construction 
of a CANDU type nuclear plant. Final decision on this fourth nu- 
clear plant in Argentina will be taken middle 1983. 


22389 (PNC-G—065-82-01, pp 1-13) Feasibility study on 
HWR program in Korea. Kim, Byung-Koo (Korea Ad- 
vanced Energy Research Inst., Seoul (Republic of Korea)). 
Mar 1982. NTIS (US Sales Only), PC A1l1/MF AOl. 
(CONF-8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 

This paper contains highlights of the Joint Canada-Korea 
Study (JCKS) conducted by the Korea Advanced Energy Research 
Institute (KAERI) and Atomic Energy of Canada Limited (AECL) 
in 1978 and the subsequent follow-up activities. The JCKS was 
conducted to assess the techno-economic feasibility of introducing a 
4-unit 900 MWe gross per unit CANDU-PHW (KC49) generating 
station in Korea, with specific emphasis on CANDU technology 
transfer to Korea. KC49 was assumed to be built between 1980 - 
1992 and is referenced on a commercially proven CANDU reactor 
- the Bruce Generating Station A. The design and construction of 
KC49, equipment manufacturing, uranium supply and fuel fabrica- 
tion, heavy water production, and RD and D support were dis- 
cussed with a focus on the objective of developing a national nucle- 
ar power stragegy aimed at reducing dependence on foreign energy 
supplies. The total unit capital cost excluding heavy water invento- 
ry was estimated to be $1605/kWe gross in Canadian 1978 dollars 
as-spent during 1981-1982. Complementary efforts and interaction 
between the national nuclear laboratory which performs the RD 
and D support, the electric utility which owns and operates power 
plants, and the nuclear industry which constructs and supplies hard- 
ware, are judged to be essential ingredients for the realization of 
safe, reliable and economic nuclear power. Establishment of a nu- 
clear components test and evaluation laboratory at KAERI was 
recommended in order to perform acceptance testing of locally 
produced nuclear grade components. 
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22390 (PNC-G—065-82-01, pp 1-21) Winfrith SGHWR 
operating experiences 1968-82. Negus, B. (Atomic Energy 
Establishment, Winfrith Dorset (UK)). Mar 1982. NTIS (U 
Sales Only), PC All/MF A01. (CONF-8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 

e Winfrith reactor is a direct cycle pressure tube reactor 
of 100 MW(e) output using light water as the coolant and heavy 
water as the principal moderator. The plant has been in operation 
for 14 years and has successfully demonstrated the potential of this 
type of pressure tube reactor. It has also produced information and 
experience relevant to water reactors in general. The Paper sum- 
marieses the key operating experiences and the performance of 
principal components of the Winfrith plant. The Zircaloy 2 pres- 
sure tubes and associated rolled joints have not presented any prob- 
lems. The diametral creep of the tubes has been towards the lower 
end of the original predictions and axial growth is acceptable. Semi 
automatic equipment capable of simultaneous eddy current and ul- 
trasonic scanning of the tubes for defects is in use. After some early 
problems fuel element reliability has been very good. A batch re- 
fuelling scheme with simple off-load refuelling fits in well with the 
annual maintenance shutdowns and the single channel access en- 
ables refuelling to be carried out with minimum interference to the 
inspection and maintenance programmes. Relatively simple auto- 
matic control systems are used and the performance of these has 
been demonstrated to be very satisfactory during manoeuvres asso- 
ciated with normal operation and during a series of special tests. 
The key health physics aspects of the plant are described and refer- 
ence is made to the regular chemical decontaminations of the reac- 
tor coolant circuits which have been carried out since 1969 as part 
of the programme to reduce the radiation dose to personnel. The 
experience with main plant, including the glandless reactor coolant 
pumps, the unique fast acting liquid shutdown system and the satu- 
rated steam tubine are summarized. 


22391 (PNC-G—065-82-01, pp 1-20) Technical studies in 
support of the Winfrith SGHWR. Fell, J. (Reactor Systems 
Analysis Division, Atomic Energy Establishment, Winfrith 
Dorset (UK)). Mar 1982. NTIS (US Sales Only), PC A11/ 
MF AO1. (CONF-8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 

The most important new advance has been the introduction 
of the 57-pin fuel element which provides improved safety margins 
in loss-of-coolant accident conditions with mechanical robustness. 
Studies to support this fuel element have included new experiments 
on spray-cooling heat transfer with associated safety studies and 
mechanical endurance tests in environments simulating reactor 
coolant flow and stresses due to thermal transients. Both in-pile 
tests in the High Pressure Water Loop in the DIDO Reactor at 
AERE Harwell and out-of-pile tests at RNL Risley have measured 
fatigue crack growth rates in Zircaloy-2 under simulated pressure 
cycle conditions. It has also been decided to carry out a systematic 
non-destructive examination for fatigue cracks of selected pressure 
tubes at each annual refuelling shutdown using ultrasonic and eddy 
current techniques. It is difficult to find quantitative techniques that 
can distinguish between fatigue cracks and score marks, particularly 
in the presence of noise due to nodular corrosion. The reactor has 
continued to provide an effective vehicle for coolant chemistry 
studies aimed at man r.e.m. reduction. Particular attention has been 
paid to characterization of transported material and laid down crud. 
This has shown important differences in crud constitution as a func- 
tion of dissolved oxygen content. An annual chemical decontamina- 
tion of half the reactor circuit has been an important factor in man 
r.e.m. control. A new decontamination technique based on low oxi- 
dation state metal ions (LOMI) has been applied and at least 
matched the decontamination efficiencies of materials previously 
used (TURCO 4521) but with significantly reduced steel corrosion 
effects. 


22392 (PNC-G—065-82-01, pp 1-20) Development of 
large heavy water power reactors of the pressure vessel type. 
Fischer, U. (Kraftwerk Union A.G., Erlangen (Germany, 
F.R.)). Mar 1982. NTIS (US Sales Only), PC A11/MF AOI. 
(CONF-8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 
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Based on the pressurized light water reactor KWU has re- 
cently finished the development of large heavy water power reac- 
tors of the pressure vessel type. This was due to the possible manu- 
facturing of pressure vessels with inner diameters up to 8 m with 
the high quality of German safety standards. The now reached state 
is: Heavy water reactors with natural uranium fuel with compara- 
ble energy costs per kWh equivalent to the light water reactor up 
to 1000 MWe units. Heavy water reactors with 1200 MWe and low 
enrichment (0,9-1,2% uranium 235) fuel with slightly lower energy 
costs. The presentation contains the development as well as envis- 
aged further development. 


22393 (PNC-G—065-82-01, pp 1-24) CIRENE program: 
experience gained in development of technology. Villani, A. 
(Comitato Nazionale per l’Energia Nucleare, Rome (Italy)). 
Mar 1982. NTIS (US Sales Only), PC All/MF AOI1. 
(CONF-8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 

The construction of the Cirene 40 MW prototype electrical 
power plant at Latina is the main objective of the Cirene develop- 
ment program. A plant contract was given to NIRA at the end of 
1976, and the plant completion is foreseen by the end of 1984. The 
Cirene is a heavy water-moderated, natural uranium-fueled pres- 
sure-tube reactor using boiling light water as the primary coolant. 
The design of Cirene is outlined. The numbers of pressure tubes, 
calandria tubes, liquid rod tubes and regulating rod tubes are 60, 60, 
10 and 4, respectively, all made of Zircaloy-2. The equivalent diam- 
eter, length and lattice pitch of the core are 236 cm, 400 cm and 27 
cm, respectively. The heavy water tank has the central zone of I.D. 
369 cm and the dump annulus of I.D. 520 cm, made of AISI 304 L. 
These key parameters are shown. The means of regulating radioac- 
tivity during the normal operation of the reactor are: the two-phase 
rods, the level of the moderator and the concentration of boron in 
moderator. The function of two-phase rod regulation system is to 
introduce a variable density two-phase mixture consisting of boric 
acid solution and nonabsorbent gas in the core. The R and D was 
conducted to assess the functional and dynamic features of this con- 
trol system. The plant is equipped with two independent fast-acting 
scram systems, discharging of moderator and liquid-rod system. 
The pressure-tube rupture test was carried out. 


22394 (PNC-G—065-82-01, pp 1-31) CANDU construc- 
tion and operating experience in Canada. Campbell, P.G. 
(Ontario Hydro, Toronto (Canada)); Amyot, P.; O’Connor, 
A.J. Mar 1982. NTIS (US Sales Only), PC Al1/MF AOl. 
(CONF-8203159—). 

From 9. JUICE meeting on heavy water reactors; Tokyo, 
Japan (11 Mar 1982). 

There have been a dozen or so different reactor systems de- 
veloped to the prototype stage, and the CANDU reactor in Canada 
is one of only three or four types that have been firmly established 
as a competitive source of electric energy. The success of Canada 
with CANDU resulted from the efforts of all concerned over the 
past 30 years. The most powerful stimulus to the development of 
CANDU was the virtual exhaustion of economic hydroelectric re- 
sources in Ontario, and the recognition that the increasing depend- 
ence on foreign fossil energy sources is undesirable. Beginning with 
a small demonstration plant of 20 MW, then a prototype CANDU 
station of 200 MW, Ontario Hydro, with AECL, developed an en- 
gineering capability and produced the first commercial, multi-unit 
CANDU design for Pickering NGS. Hydrofurther developed and 
refined its project management techniques to meet the challenge 
presented by the nuclear power mega-projects. Quebec and New 
Brunswick have also entered the nuclear power field by choosing a 
single unit 600 MW CANDU station, instead of the multi-unit ap- 
proach. The operating experience of CANDU is entirely in Ontar- 
io, and the record has shown the solid success. CANDU is a highly 
salable product in the international market. 





21 NUCLEAR POWER PLANTS 


2104 Power Reactors, Non-breeding, Otherwise Moderated Or Unmoderated 


22395 (PNCT—831-80-01, pp 44-68) Irradiation experi- 
ments of Fugen PuO2-UO, fuel assembly in WSGHWR. Yo- 
kouchi, Yoji; Yokosawa, Naoki; Kajiyama, Takashi; Kiyon- 
aga, Yoshiharu; Yumoto, Ryozo (Power Reactor and Nu- 
clear Fuel Development Corp., Tokai, Ibaraki (Japan). 
Tokai Works). Sep 1980. NTIS (US Sales Only), PC A09/ 
MF AOl. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979-Mar 1980. 

Four irradiation tests, type A, B, C and D, have been carried 
out for the development of the design and fabrication of fuel assem- 
bly for the advanced thermal reactor “Fugen”. This paper reports 
on the irradiation conditions and the results of post-irradiation tests 
for the type D fuel assembly which was fabricated prior to the pro- 
duction of mixed oxide fuel for “Fugen” in the Plutonium Fuel 
Fabrication Facility in PNC. The fuel assembly was irradiated in 
the Winfrith steam generating water reactor (WSGHWR) to the 
peak burnup of 8690 MWd/tMO. The post-irradiation tests were 
carried out in Windscale Nuclear Power Development Laborato- 
ries; UKAEA, from December, 1977, to June, 1978. The summary 
of design data of the fuel assembly is shown. The assembly was 
loaded into the reactor on October 21, 1975, and the irradiation 
was performed up to 360 effective full power days. The reactor op- 
eration of 30 cycles was carried out during the irradiation. The ir- 
radiation was successfully completed without major problems. As 
the post-irradiation tests, nondestructive examinations, neutron radi- 
ography, the measurement of fission gas release, the metallography 
of pellets and claddings, the measurement of fuel density, burnup 
analysis, hydraulic pressure test and burst test are reported. The 
failure and defect of fuel pins were not found. The design and fabri- 
cation of this fuel assembly seemed adequate. 


22396 (SP—595) Cost comparison of 4x500 MW coal- 
fuelled and 4x850 MW CANDU nuclear generating stations. 
Costa, M. (Ontario Hydro, Toronto (Canada)). Jan 1981. 
36p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84701148. 

The lifetime costs for a 4x850 MW CANDU generating sta- 
tion are compared to those for 4x500 MW bituminous coal-fuelled 
generating stations. Two types of coal-fuelled stations are consid- 
ered; one burning U.S. coal which includes flue gas desulfurization 
and one burning Western Canadian coal. Current estimates for the 
capital costs, operation and maintenance costs, fuel costs, decom- 
missioning costs and irradiated fuel management costs are shown. 
The results show: (1) The accumulated discounted costs of nuclear 
generation, although initially higher, are lower than coal-fuelled 
generation after two or three years. (2) Fuel costs provide the 
major contribution to the total lifetime costs for coal-fuelled sta- 
tions whereas capital costs are the major item for the nuclear sta- 
tion. (3) The break even lifetime capacity factor between nuclear 
and U.S. coal-fuelled generation is projected to be 5%; that for nu- 
clear and Canadian coal-fuelled generation is projected to be 9%. 
(4) Large variations in the costs are required before the cost advan- 
tage of nuclear generation is lost. (5) Comparison with previous re- 
sults shows that the nuclear alternative has a greater cost advantage 
in the current assessment. (6) The total unit energy cost remains ap- 
proximately constant throughout the station life for nuclear genera- 
tion while that for coal-fuelled generation increases significantly 
due to escalating fuel costs. The 1978 and 1979 actual tots! unit 
energy cost to the consumer for several Ontario Hydro stations are 
detailed, and projected total unit energy costs for several Ontario 
Hydro stations are shown in terms of escalated dollars and in 1980 
constant dollars. 
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REFER ALSO TO CITATION(S) 21978, 22325, 22374, 22535, 22566, 22567, 
22629, 22856, 23176, 23177, 23181 


22397 (CEA-CONF—7050) Creep behavior in variable 
conditions fo austenoferritic welded joints. Felsen, M.F.; 
Dessalas, J. (CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). Oct 1983. 26p. (In French). 
(CONF-8310254—1). NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84750764. 
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From Autumn meeting on metallurgy; Paris, France (18 Oct 

1983). 
Portions are illegible in microfiche products. 

Creep behavior of test pieces with dimensions corresponding 
to welded joints of the main Superphenix reactor vessel (26 mm x 
100 mm) are compared to classical creep-test pieces (diameter 6 
mm). Test are made at constant or variable temperature (between 
850°C and 950°C) and stress. The ductility of the two type of 
creep-test pieces are very close but lifetime of small test pieces 
seems slightly longer. It could be due from the one hand to a dif- 
ferent surface state (small test pieces are machined) and from the 
other hand to the deflection of big test pieces adding to tensile 
stress a bending stress. 


22398 (CEA-CONF—7075) In service inspection for Su- 
perphenix vessels development of ultrasonic techniques avail- 
able at high temperature. Gondard, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Dec 1983. 9p. (CONF-831175—4). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751071. 

From 6. international conference on nondestructive evalua- 
tion in the nuclear industry; Zurich, Switzerland (27 Nov 1983). 

Portions are illegible in microfiche products. 

The main and safety vessels of SUPERPHENIX 1 were de- 
signed to allow in-service inspections. The remote controlled in- 
spection device MIR was developped for this purpose. The ultra- 
sonic examination has required the development of all new trans- 
ducers fitted with severe operating conditions prevailing in in- 
tervessels interval. A list of problems to be resolved and technolog- 
ical solutions which were found is given. Measurements of acousti- 
cal properties on actual probes are compared with theoretical 
values. It appears that concordance is good and that an in-service 
inspection using high temperature transducers is possible with a 
good spatial resolution and signal to noise ratio. 


22399 (DOE/NBM—4009194) Structural materials for 
breeder reactor cores and coolant circuits. Diercks, D.R. 
(Argonne National Lab., IL (USA)). Feb 1984. Contract W- 
31-109-ENG-38. 5p. NTIS, PC A02/MF A011; 1; GPO Dep. 
Order Number DE84009194. 

Portions are illegible in microfiche products. 

The structural components of principal interest in LMFBR 
cores and cooling circuits include the reactor vessel, primary and 
secondary piping, intermediate heat exchanger (IHX), and steam 
generator. Load-bearing components inside the vessel, among these 
the fuel cladding and duct, are also included. The operating condi- 
tions present in a fast-breeder nuclear reactor impose a number of 
requirements on the mechanical, physical, and neutronic properties 
of the materials used to construct these components. 


22400 (EUR—8013) Benchmark calculation programme 
concerning typical LMFBR structures. Donea, J.; Ferrari, 
G.; Grossetie, J.C.; Terzaghi, A. (Commission of the Euro- 
pean Communities, Luxembourg). 1982. 15p. NTIS (US 


Sales Only), 
DE84700835. 

This programme, which is part of a comprehensive activity 
aimed at resolving difficulties encountered in using design proce- 
dures based on ASME Code Case N-47, should permit getting con- 
fidence in computer codes which are supposed to provide a realistic 
prediction of the LMFBR component behaviour. The calculations 
started on static analysis of typical structures made of non linear 
materials stressed by cyclic loads. The fluid structure interaction 
analysis is also being considered. Reasons and details of the differ- 
ent benchmark calculations are described, results obtained are com- 
mented and future computational exercise indicated. 


PC A0Q2/MF AOl. Order Number 


22401 (FEI—1350) Coolant circuit interaction with the 
coolant closed volume through a vertical rectangular opening. 
Matyushina, S.A.; Opanasenko, N.N. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1982. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84700836. 
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The results are presented of experimental and numerical in- 
vestigations into the flow pattern, temperature fields and velocity 
of coolant for a model of fast reactor elevator circuit with an inte- 
gral layout. The experimental study is made with a model present- 
ing a horizonal cylindrical chamber 185 mm in diameter and 135 
mm long separated into two parts with a coolant-proof partition. 
Distilled water was taken as a coolant. The coolant flow pattern 
was observed by a shadow technique. The temperature fields were 
measured by movable thermocouples. To measure the velocity 
field, a method of visualized photography of turbulent flow was 
employed. The visualization of the flow was excercised by intro- 
duction of microparticles into the flow, their size being in the range 
of 1 zm. The numerical study was performed by way of solving 
two-dimensional Navier-Stokes equations in the form of Helmholtz 
and an energy equation in the rectangular co-ordinate system. The 
numerical solution of the problem was made with a BESM-6 com- 
puter. The studies performed have shown that the fluid in the ele- 
vator circuit of a fast reactor has a stable stratification, the hot 
layers of coolant being located at the top region, the cold ones - at 
the bottom region. The numerical results are in good agreement 
with the experimental data. 


22402 (FEI—1357) Mechanical test methods of materials 
in nuclear reactor BR-10. 5. Analysis of stress-deformation 
state of sample of large-sized curvature loaded with torque. 
Bul’kanov, M.G.; Kruglov, A.S. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). 1982. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84700796. 

Basic correlations between sample geometric parameters 
made in the form of cylindrical spiral spring with a rectangular coil 
cross section are considered. Stress-deformation state of a sample 
loaded along its ends with torque is analysed in short. An estima- 
tion of the effect of geometric parameter change on a deformed 
state is carried out. Presented are calculations for a sample made of 
the tube-fuel element shell and designed for durable tests in a cen- 
tral loop channel of a fast breeder reactor BR-10. 


22403 (HEDL—7303) United States Department of 
Energy breeder reactor staff training domestic p 
(Westinghouse Hanford Co., Richland, WA (USA)). 1984. 
Contract AC06-70FF02170. 25p. NTIS, PC A02; 3; GPO 
Dep. Order Number DE84008500. 

Paper copy only, copy does not permit microfiche produc- 


tion. 

Two US DOE projects in the Pacific Northwest offer 
unique on-the-scene training opportunities at sodium-cooled fast-re- 
actor plants: the Fast Flux Test Facility (FFTF) near Richland, 
Washington, which has operated successfully in a wide range of ir- 
radiation test programs since 1980; and the Experimental Breeder 
Reactor II (EBR-II) near Idaho Falls, Idaho, which has been in op- 
eration for approximately 20 years. Training programs have been 
especially designed to take advantage of this plant experience. 
Available courses are described. 


22404 (INIS-BR—95, pp 33-44) Second order effects in 
adjustment processes of cross sections. Silva, F.C. da (Rio de 
Janeiro Univ. (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia); D’Angelo, A.; Gandini, A.; 
Rado, V. (Comitato Nazionale per l’Energia Nucleare, Ca- 
saccia (Italy). Centro di Studi Nucleari). 1982. (In Portu- 
guese). a (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

An iterative processe, that take in account the non linear ef- 
fects of some integral quantities in relation to cross sections, is used 
to execute an adjustment of cross sections of some elements that 
constitute the fast reactors shielding. (E.G.). 


22405 (INIS-BR—95, pp 45-60) Study of iterative syn- 
thesis method by deflation in the resolution of neutron diffu- 
sion equation applied to fast reactors calculation. Reis Filho, 
P.E.G. dos (Instituto de Engenharia Nuclear, Rio de Janei- 
ro (Brazil)). 1982. (In Portuguese). NTIS (US Sales Only), 
PC A25/MF A0O1. (CONF-821270—). 
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From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A new synthesis method to substitute for the classical 
method of finite diferences for XYZ geometry (geometry of critical 
experiments in fast reactors), is developed. The new method allows 
a fine energy group division, that is, finer than the 6 groups divi- 
sion used in calculations of power core specification. 


22406 (INIS-BR—95, pp 61-71) Nodal method based on 
matrix-response method. Rocamora Junior, F.D.; Menezes, 
A. (Centro Tecnico Aeroespacial, Sao Jose dos Campos 
(Brazil). Inst. de Atividades Espaciais). 1982. (In Portu- 
guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A nodal method based in the matrix-response method, is pre- 
sented, and its application to spatial gradient problems, such as 
those that exist in fast reactors, near the core-blanket interface, is 
investigated. 


22407 (INIS-BR—95, pp 20-32) Sensitivity calculation 
for fast reactors by generalized perturbation theory. Santo, 
A.C.F. de (Instituto de Engenharia Nuclear, Rio de Janeiro 
(Brazil)). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A method for sensitivity calculations to be used in a Fast 
Reactor Project at IEN (Nuclear Engineering Institute) is devel- 
oped. 


22408 (INIS-BR—95, pp 156-167) Adjustement of multi- 
group cross sections using fast reactor integral data. Renke, 
C.A.C. (Instituto de Engenharia Nuclear, Rio de Janeiro 
(Brazil)). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A0O1. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A methodology for the adjustment of multigroup cross sec- 
tion is presented. The adjustment is realized using the INCOAJ 
computer code which is developed in function of one statistical for- 
mulation. It is structured from the bayer considerations, taking in 
account the measurement processes of cross section and integral pa- 
rameters defined on statistical bases. 


22409 (INIS-BR—95, pp 210-219) Neutronic analysis of 
a fast - thermal coupling in maut reactor at IEN (Nuclear 
Engineering Institute). Bastos, W.S.; Brito Aghina, L.O. de 
(Instituto de Engenharia Nuclear, Rio de Janeiro (Brazil)). 
1982. (In Portuguese). NTIS (US Sales Only), PC A25/MF 
A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The viability of an thermal - fast coupling project for Argo- 
naut type reactor, at IPEN (Instituto de Pesquisas Energeticas e 
Nucleares) is presented. 


22410 (INIS-BR—95, pp 220-229) Breeding characteris- 
tics analysis of a commercial fast reactor cooled with sodium 
liquid. Kosaka, N. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil). Centro de Engenharia Nuclear); 
Shigehiro, A. (Tokyo Univ. (Japan). Dept. of Nuclear Engi- 
neering). 1982. (In Portuguese). NTIS (US Sales Only), 
A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The fast reactor breeding characteristics and its safety is ana- 
lysed. As reference for a preliminary analysis, the specifications of 
French Super-Phenix reactor of 1200 MWe are used, varying some 
parameters after verifying its effects on duplication time. 
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22411 (INIS-BR—95, pp 230-24-) LMFBR for thorium 
utilization and for the U?**/Th fuel rods specification. Ishi- 
guro, Y.; Dias, A.F. (Centro Tecnico Aeroespacial, Sao 
Jose dos Campos (Brazil). Inst. de Atividades Espaciais); 
Gouveia, A.S. de (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil)). 1982. (In Portuguese). NTIS 
(US Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

e use of U?°°/Th as fuel in the middle part of LMFBR 
core and the Pu/U in the external part of the core, are proposed. 
The basic neutronic and safety characteristics and the specifications 
of fuel rods to be used in the internal core, are presented. 


22412 (INIS-BR—95, pp 264-273) Basic analysis and 
comparison among GCFR and LMFBR characteristics in tho- 
rium cycle by diffusion theory in one energy group. Sabund- 
jian, G. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo (Brazil). Centro de Engenharia Nuclear); Ishiguro, Y. 
(Centro Tecnico Aeroespacial, Sao Jose dos Campos 
(Brazil). Inst. de Atividades Espaciais). 1982. (In Portu- 
guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A preliminary study of the neutronic characteristics of fast 
breeding reactors with thorium cycle is done using models and sim- 
plified methods of reactor analysis, aiming to meet an adequate type 
of breeder reactor with an efficient thorium utilization, that is abun- 
dant at Brazil. Basic methods of cross section and reactor calcula- 
tions are studied, and they are applied for the analysis of GCFRs 
and LMFBRs breeding characteristics. 


22413 (INIS-BR—95, pp 390-402) Determination of 
burnup for IEAR-1 fuel elements by non destructive method 
of gamma spectrometry. Madi Filho, T.; Holland, L. (Insti- 
tuto de Pesquisas Energeticas e Nucleares, Sao Paulo 
(Brazil). Centro de Engenharia Nuclear). 1982. (In Portu- 


guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

Burnup determination, by non-destructive gamma spectrome- 
try of spent fuel with high and low activity of IEAR-1 reactor, 
using Cs-137 as burnup monitor, were done. To measure the Cs-137 
distribution in these elements a Ge(Li) detector, with volume equal 
to 73,7 cm’, in two measurement systems with defined geometry 
and good colimation, was used. The IEA-14 taken from the core 
about 20 years ago, presents a gamma spectra due to Cs-137. The 
IEA-80, with cooling time approximately to 5 years, shows a more 
complex gamma spectrum due to other fission products still found 
in significant quantities. The IEA-14 measures were done in a meas- 
urement system used outside the reactor pool (S.I.), being the 
global efficiency of this system obtained by using a plane, calibrated 
and extense Ag-110 m source. Detailed measures of gamma trans- 
mission, using Cs-137 as a calibrated and punctiforme source, 
showed the high homogenity of the fuel plates. 


22414 (INIS-mf—8700) Reflux capsule steam generator 
for sodium cooled reactors. Lantz, E. (International Atomic 
Energy Agency, Vienna (Austria)). [nd]. 37p. (CONF- 
811103—132). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE84780129. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Pressurized water reactor plants at numerous sites have sus- 
tained significant leakage through their steam generators. The con- 
sequent shutdowns for repairs and replacements have damaged 
their economics. This experience suggests that if steam generators 
for liquid metal fast breeder reactors (LMFBR’s) continue to be 
built as presently designed some of them will have similar prob- 
lems. Because of their larger capital investment, the consequent 
damage to the economics of LMFBR’s could be more serious. 
Reflux capsules provide a way to separate sodium from water and 
to reduce thermal stresses in steam generators for sodium cooled re- 
actors. Their use would also eliminate the need for a primary heat 
exchanger and a secondary sodium loop pump. 
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22415 (JAERI-M—82-182) Evaluation of symbiotic 
energy system between gas-cooled fast breeder reactor 
(GCFR) and multi-purpose very high temperature reactor 
(VHTR), (2). Nuclear characteristics of reference GCFR core. 
lijima, Susumu; Yoshida, Hiroyuki; Hotta, Masakazu. (Japan 
Atomic Energy Research Inst., Tokyo). Dec 1982. 115p. (In 
Japanese). NTIS (US Sales Only), PC A06/MF A0O1. Order 
Number DE84700803. 

The present paper summarises the reactor physics work re- 
lated to the equilibrium fuel cycle of the 1,000 MWe gas-cooled fast 
breeder reactor suitable for the GCFR-VHTR symbiotic energy 
system. Special attention is devoted to breeding performance and 
reactivity effects, all of which are calculated by using two dimen- 
sional R-Z diffusion and burnup codes together with JAERI-Fast 
25 group cross-section Version II. The former performance in- 
cludes charged and discharged fuel compositions during an equilib- 
rium cycle, breeding ratio and doubling time of the symbiotic 
system. The latter includes reactivity effects of Doppler, material 
expansion, coolant He-loss and density reduction, and steam entry 
into the core. And also based on the above mentioned reactivity 
effect calculations, we set up the reactivity requirements for the 
control rod system of the reference GCFR core, and the reactivity 
feedback coefficients for the future kinetic analyses. Analyses on 
control rod reactivity worth and power distribution are excluded 
from the present paper, since they needs extensive three-dimension- 
al calculations, considering control rod position. 


22416 (KAPL—4159) Thoria shim rod design for a light 
water breeder. Bollinger, L.R.; High, H.M.; Kast, S.J.; 
Maye, R.F. (Knolls Atomic Power Lab., Schenectady, NY 
(USA)). May 1983. Contract AC12-76SN00052. 110p. 
NTIS, PC A06/MF A0Ol; 1; GPO Dep. Order Number 
DE84010379. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes the mechanical and thermal-hydraulic 
design of a thoria shim rod system, a key element in achieving neu- 
tron economic control in the seed-blanket light water breeder reac- 
tor. These thoria shim rods, in conjunction with a thoria/urania 
seed and thoria blanket core pattern which levels core lifetime re- 
activity variations, almost entirely eliminate the need for parasitic 
neutron absorption for reactivity control during full power oper- 
ation. The individual finger-type shim rods are similar in size and 
shape to commercial reactor control rods, and are similarly mount- 
ed in a cluster and driven by the same basic type of control rod 
drive mechanism (except that no fast insertion or scram function is 
required). Compared to conventional control rods, the shim rods 
have substantially higher heat production and the zircaloy shim rod 
cladding may be subject to greater wear from rod motion. The 
shim rods are sized to maximize thoria content consistent with ade- 
quate structural strength and flow for cooling, and are suported and 
configured to minimize flow-induced vibration, excessive wear and 
thermal hot spots. Performance predictions indicate that the shim 
rods and associated components will have performance and safety 
margins comparable to a commercial pressurized water reactor and, 
in addition, in the event of failure of shim rod components, the re- 
actor could safely continue to operate. 


22417 (NITAR—35(550)) Experimental foundation for the 
steam generator leak detection possibility by acoustic noises. 
Sokolov, V.M.; Grebenkin, Yu.P.; Golushko, V.V.; Mura- 
lev, A.B. (Nauchno-Issledovatel’skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (USSR)). 1982. 20p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84701323. 

The results of experimental investigations realized with the 
purpose of determining acoustic method applicability for detection 
of steam (water) leaks into sodium are considered. The experiments 
are performed using the BN-600 reactor steam generator (SG) 
model mounted at the BOR 60 reactor. To perform experiments 15 
acoustic monitors and a nozzle simulating the steam leak have been 
mounted at the SG model. During SG operation the noises resulted 
from argon and steam leaks as well as the background noises have 
been investigated. The results obtained show that at the leak size of 
0.5 g/s at the SC nominal capacity level maximum signal-to-noise 
ratio reaches 28 dB. The noise of steaA leaks into sodium has a 
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complex nature and can be stronger both in high-frequency spectral 


range (more than 13 kHz), and in the low-frequency one (2-5 kHz). . 


On the basis of the analysis of the data obtained the conclusion is 
drawn on a possibility of a small steam leak detection in a commer- 
cial steam generator using the acoustic method. 


22418 (NUREG/CR—2896-Vol.2) COMMIX-1A: a 
three-dimensional transient single-phase computer program 
for thermal hydraulic analysis of single and multicomponent 
systems. Volume II. Assessment and verification. Domanus, 
H.M.; Schmitt, R.C.; Sha, W.T.; Shah, V.L. (Argonne Na- 
tional Lab., IL (USA)). Dec 1983. Contract W-31-109- 
ENG-38. 96p. (ANL—82-25-Vol.2). NTIS, PC A05/MF 
AO0l; 1 - GPO*; GPO Dep. Order Number DE84008277. 

Portions are illegible in microfiche products. 

This report assembles and summarizes the results of many 
simulations that have been performed with COMMIX-1A computer 
program since the beginning of its development in 1976. The 
COMMIX-1A is a three-dimensional, time-dependent, single-phase 
computer program for thermal-hydraulic analysis of component/ 
multicomponent systems under normal/off-normal operating condi- 
tions. This report compiles most simulations for which comparisons 
with experimental measurements or analytical solutions have been 
made. 


22419 (PNCT—831-80-01, pp 34-43) Flow velocity dis- 
tributions in the wire-wrapped fuel subassembly, (2). Itagawa, 
Kazuo; Senzaki, Masao; Kazitani, Mikio; Yagi, Takao; 
Yumoto, Ryozo (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokai, Ibaraki (Japan). Tokai Works). Sep 
1980. NTIS (US Sales Only), PC A09/MF AO1. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979-Mar 1980. 

The accurate prediction of thermal-hydraulic behavior is es- 
sential for the design of the wire-wrapped fuel subassemblies for 
LMFBRs. The most important purpose of a thermal-hydraulic 
model is to describe the flow field in a fuel subassembly. In the 
inner region of the subassembly, the mixing of flow through the 
gaps between fuel rods results from turbulent flow exchange, 
sweeping cross flow and pressure-induced cross flow. In the pe- 
ripheral region, the transverse flow called “swirl flow” runs in par- 
allel with the duct wall. The purpose of this experimental work is 
to obtain the fundamental hydraulic data on the differences of cool- 
ant velocity distribution and flow rate between a single wire- 
wrapped subassembly and a double wire-wrapped subassembly. For 
the measurement, a simulated subassembly, which is five times as 
large as the Rapsodie fuel subassembly, was used. The subassembly 
was composed of a wrapper tube, simulated fuel rods and a fuel rod 
support system, and fixed in the openend air loop. The data ob- 
tained are used for improving and verifying the thermal-hydraulic 
analysis codes applicable to the design of LMFBR fuel subassem- 
blies. The experimental method and the apparatus, and the results 
are reported. The axial velocity in the subassembly was larger in 
peripheral subchannels than in internal subchannels. 


22420 (UJV—6483-T) Experimental investigation of local 
hydrodynamic characteristics of the peripheral area of a fast 
reactor fuel assembly. 3. Results of measurement at rated 
spacer configuration. Hejna, J.; Cervenka, J.; Vosahlo, L.; 
Mantlik, F.; Smid, J. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)). May 1983. 84p. (In Russian). NTIS 
(US Sales Only), PC AO5/MF AOl. Order Number 
DE84700837. 

The results are presented of experimental research in the dis- 
tribution of shear stress and velocity fields on an aerodynamic 
model of the peripheral region of a fast reactor fuel assembly with 
spacers. The resulting distribution of shear stress is compared with 
the results of measuring on a model without the spacers. 


22421 (UJV—6485-T) Laminar approximation of calcu- 
lating flow rate and wall shear stress distribution in side and 
corner regions of BN-600 type fuel assembly. Smid, I. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)). Jun 
1983. 26p. (In Russian). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE84700838. 

Briefly presented are programs for mesh generation for the 
BN-600 fast reactor fuel assembly, for the calculation of laminar 
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flow and for the processing of results. The results are given of 
finite element calculations of laminar flow rate distribution in the 
side and corner parts of the fuel assembly and the results of the cal- 
cualtions of wall shear stress distribution along the surfaces of clad- 
ding, wrapper tube and spacer. The results show that the individual 
channels do not affect each other as concerns flow rate and the dis- 
tribution of shear stresses, this both in case of the presence of an 
spacer and without it. 


22422 (WAPD-MRP—161) Shippingport Atomic Power 
Station. Technical progress report, July 26, 1983-January 25, 
1984, (Bettis Atomic Power Lab., West Mifflin, PA (USA)). 
1984. Contract AC11-76PN00014. 13p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84009663. 

Activity consisted of defueling operations, shipment of the 
spent fuel to the Expended Core Facility (ECF), and preparations 
for decommissioning. All preparations required for the start of 
LWEBR fuel removal from the reactor vessel were completed, and 
the first fuel module was removed on August 2, 1983. During this 
report period, 31 of the 39 fuel modules were removed from the 
reactor. This total consists of 12 seed modules, 9 blanket modules 
and 10 reflector modules. Four shipments of LWBR expended fuel 
to the Expended Core Facility were made during this period. Prep- 
arations at ECF for receipt and storage of the spent fuel were com- 
pleted, four fuel shipments were unloaded at ECF, and the fuel was 
stored underwater. All major equipment for the disassembly of 
spent fuel modules has arrived at ECF and is being installed and 
checked out. The Production Irradiated Fuel Assay Gage, for 
proof-of-breeding, was installed in an ECF hot cell. 


22423 Spatial homogenization for plate-type critical as- 
semblies. Rempe, K.R.; Smith, K.S. (Argonne National Lab- 
oratory, P.O. Box 2528, Idaho Falls, ID 83401). Transactions 
of the American Nuclear Society; 45: 770-771(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22424 Experimental studies of a large heterogeneous 
LMFBR Benchmark core, ZPPR-13A. Brumbach, S.B.; Car- 
penter, S.G.; Collins, P.J.; Kawashima, M.; Suzuki, S. (Ar- 
gonne National Laboratory, P.O. Box 2528, Idaho Falls, ID 
83401). Transactions of the American Nuclear Society; 45: 
767-769(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22425 Design and economic implications of heterogenity 
in an LMFBR core. Orechwa, Y. (Argonne National Labo- 
ratory, 9700 S. Cass Avenue, Argonne, IL 60439). Transac- 
tions of the American Nuclear Society; 45: 761-762(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22426 Thermodynamics and phase equilibria of the Pu-O 
system, Besmann, T.M.; Lindemer, T.B. (Oak Ridge Nation- 
al Lab., Oak Ridge, TN 37830). Transactions of the American 
Nuclear Society; 45: 280-281(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22427 Application of a unified deformation rate law to 
stress relaxation of AISI-type 316 stainless steel. DiMelfi, 
R.J. (Argonne National Laboratory, 9700 S. Cass Avenue, 
Argonne, IL 60439). Transactions of the American Nuclear 
Society; 45: 282-283(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22428 LWR shielding benchmark calculations. Urban, T.; 
Estes, G.P. (Los Alamos National Laboratory, P.O. 1663, 
Los Alamos, NM 87545). Transactions of the American Nu- 


clear Society; 45: 588-589(Oct 1983). (CONF-831047—). 
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From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


Impacts of data covariances on the calculated 

Seoating wale ter CRBRP. Liaw, J.R.; Collins, P.J.; Henry- 
son, H.; Schenter, R.E. (Argonne National Laboratory, 
9700 S. Cass Avenue, Argonne, IL 60439). Transactions of 
the American Nuclear iety; 45: 717-718(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22430 Confirmation of the calculated breeding ratio for 
CRBRP. Collins, P.J.; Liaw, J.; Turski, R. (Argonne Na- 
tional Laboratory, P.O. Box 2528, Idaho Falls, ID 83401). 
Transactions of the American Nuclear Society; 45: 710- 
712(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22431 Dynamic stability experiments in LMFBR — 
generator tubes. France, D.M.; Carlson, R.D.; Chiang, T.; 
Roy, R. (Argonne National Laboratory, 9700 S. Cass 
Avenue, Argonne, IL 60439). Transactions of the American 
Nuclear Society; 45: 820-821(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22432 Intra-assembly flow redistribution in LMFBRs: A 
simple computational approach. Khatib-Rahbar, M.; Cazzoli, 
E.G. (Brookhaven National Laboratory, Upton, NY 11973). 
Transactions of the American Nuclear Society; 45: 816- 
818(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22433 Av procedures of multiphase conservation 


eraging 
equations. Sha, W.T.; Chao, B.T.; Soo, S.L. (Argonne Na- 
tional Laboratory, 9700 S. Cass Avenue, Argonne, IL 
60439). Transactions of the American Nuclear Society; 45 
814-816(Oct 1983). (CONF-831047—). 
From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 22081, 22362, 22500 


22434 (INFO—0079) Nuclear plant licensing in Canada. 
Whelan, D.J. (Atomic Energy Control Board, Ottawa, On- 
tario (Canada)). Jan 1981. 12p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701175. 

The Canadian approach to nuclear power plant licensing en- 
sures that basic safety requirements are met while allowing flexibil- 
ity for dealing with changing conditions. The requirements for the 
safety of nuclear plants are addressed in three types of documents: 
atomic energy control regulations, licence conditions, and regulato- 
ry documents. The Atomic Energy Control Board has the ultimate 
responsibility for nuclear plants, cooperating with other agencies 
when interests overlap. Starting from the basic principle that the 
risk from a nuclear plant must be acceptably small, the AECB has 
evolved a set of design criteria that provide a framework for assess- 
ment of reactor safety systems. A set list of detailed safety require- 
ments specifies the number and separation of safety systems and 
shutdown systems, dose limits that must be met during operating 
and accident conditions, the unavailability that can be permitted for 


safety systems, and other factors that must be considered by reactor 
designers. 


22435 (NUREG—0748-Vol.4-No.2) Operating reactors li- 
actions summary. be 4, No. 2. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Resource 
Management). Apr 1984. 359p. NTIS, PC A16/MF AOI - 
GPO*. Order Number DE84901158. 
Portions are illegible in microfiche products. 
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This summary is designed to provide the management of the 
Nuclear Regulatory Commission (NRC) with an overview of li- 
censing actions dealing with operating power and nonpower reac- 
tors. These reports utilize data collected from the Division of Li- 
censing in the Office of Nuclear Reactor Regulation and are pre- 
pared by the Office of Resource Management. 


22436 (NUREG—0750-Vol.18-No.5) Nuclear Regulatory 
Commission issuances, Volume 18, No. 5. (Nuclear Regulato- 
ry Commission, Washington, DC (USA). Div. of Technical 
Information and Document Control). Nov 1983. 172p. 
NTIS, PC A08/MF AOl - GPO*. Order Number 
DE84900971. 

Portions are illegible in microfiche products. 

This report includes the issuances received during Novem- 
ber, 1983, from the Commission (CLI), the Atomic Safety and Li- 
censing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LBP), the Administrative Law Judge (ALJ), the Directors’ 
Decisions (DD), and the Denials of Petitions for Rulemaking 
(DPRM). 


22437 (NUREG—0800) Standard review plan for the 
review of safety analysis reports for nuclear power plants. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Apr 1984. 113p. 
NTIS, PC A06/MF AOl - GPO*. Order Number 
DE84900994. 

Revised information is presented concerning the stress analy- 
sis of engineered safety systems; control rod drive systems; reactor 
core isolation coding system; residual heat removal system; emer- 
gency core cooling system; station service water system; reactor 
auxiliary coding water systems; main steam supply system; and con- 
densate and feedwater system. 


22438 Nuclear Regulatory Commission's inspection proc- 
ess: Hayward-Tyler Pump Company. Washington, DC; Gov- 
ernment Printing Office (1984). 238p. 

A panel including Nunzio Palladino of the Nuclear Regula- 
tory Commission (NRC) and members of the inspection and oper- 
ations staff testified on the sworn affidavits filed by employees of 
the Hayward-Tyler Nuclear Pump Co., whose descriptions of 
shoddy workmanship, unacceptable working conditions, falsified 
paperwork, and the company’s general disregard for manufacturing 
requirements prompted an inspection. NRC officials were asked to 
explain the lack of guidelines for plant inspections and to outline 
the corrective measures they will take. A panel of lawyers followed 
the NRC panel to describe their review of NRC inspection proce- 
dures and to support a move that would establish an independent 
investigative arm that would report to the NRC. An appendix with 
additional statements and supporting material submitted for the 
record follows the testimony. (DCK) 


22439 Nuclear licensing and regulatory reform. Washing- 
ton, DC; Government Printing Office (1983). 371p. 

Two bills (S. 893 and S. 894) to amend the Atomic Energy 
Act to improve the siting and licensing of nuclear power plants 
were discussed at five days of hearings by members of the Nuclear 
Regulatory Commission, Energy Secretary Hodel, members of the 
nuclear power industry, and several citizen and consumer groups. 
The bills are intended to update the 1954 legislation, although wit- 
nesses disagreed on whether safety issues would be better addressed 
by making the licensing process more efficient. Despite their differ- 
ences in viewpoint, there was a consensus on the need to improve 
current procedures. The hearing record includes the texts of both 
bills the testimony of 31 witnesses, and additional statements and 
material submitted for the record. (DCK) 
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REFER ALSO TO CITATION(S) 21984, 22054, 22622, 22623, 22624 


22440 (CEA-CONF—7047) SILOETTE, a training centre 
for reactor physics at the Nuclear Research Centre of Greno- 
ble. Destot, M. (CEA Centre d'Etudes Nucleaires de Gre- 
noble, 38 (France)). Oct 1983. 12p. (CONF-831036—2). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84750774. 

From Nuclear facilities operator training topical meeting; 
Madrid, Spain (19 Oct 1983). 

The Reactor Department of Grenoble has created, based on 
Siloette, an activity of training in reactor physics, which is running 
since 1975 to meet the important needs generated by the develop- 
ment of electronuclear power stations. Its essential goal is to pro- 
vide an initiation to the basic physical phenomena which determine 
the operation of the reactors. For that purpose, a rather compre- 
hensive program of practical works on reactor (SILOETTE) and 
on nuclear power station simulators (PWR, UNGG) is proposed 
besides lectures and conferences (general and specialized teaching 
on the reactor operation principle, kinetics, dynamics and thermics. 


22441 (CERI-S—15) Coal and nuclear electricity fuels. A 
regional analysis. Rahnama, F. (Canadian Energy Research 
Inst., Calgary, Alberta). Jun 1982. 94p. NTIS (US Sales 
Only), PC A05/MF A0O1. Order Number DE84701172. 

Comparative economic analysis is used to contrast the eco- 
nomic advantages of nuclear and coal-fired electric generating sta- 
tions for Canadian regions. A simplified cash flow method is used 
with present value techniques to yield a single levelized total unit 
energy cost over the lifetime of a generating station. Sensitivity 
analysis illustrates the effects of significant changes in some of the 
cost data. The analysis indicates that in Quebec, Ontario, Manitoba 
and British Columbia nuclear energy is less costly than coal for 
electric power generation. In the base case scenario the nuclear ad- 
vantage is 24 percent in Quebec, 29 percent in Ontario, 34 percent 
in Manitoba, and 16 percent in British Columbia. Total unit energy 
cost is sensitive to variations in both capital and fuel costs for both 
nuclear and coal-fuelled power stations, but are not very sensitive 
to operating and maintenance costs. 


22442 (CONF-840268—1) Structure of the CONCEPT 
cost estimation model. Bowers, H. (Oak Ridge National 
Lab., TN (USA)). 1984. Contract W-7405-ENG-26. 57p. 
NTIS, PC A04; 3; GPO Dep. Order Number DE84007546. 

From Power plant cost estimation seminar; Knoxville, TN, 
USA (9 Feb 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The CONCEPT code generates capital cost estimates based 
on the following premise: any central station power plant involves 
approximately the same major cost components regardless of the 
location or date of initial operation. 


22443 (EUR—8704) Decommissioning of nuclear power 
plant: decontamination to an extremely low residual level 
before disposal authorization. Loercher, G.; Piel, W. (Com- 
mission of the European Communities, Luxembourg). 1983. 
120p. (In German). NTIS (US Sales Only), PC A06/MF 
A011. Order Number DE84701306. 

An important task during the decommissioning of nuclear 
power plant, is the decontamination of contaminated matter to an 
extremely low residual level. This kind of treatment allows disposal 
at municipal refuse tips or recycling and, consequently, reduces the 
quantity of radioactive waste to be disposed of. In order to evaluate 
the economic aspects of such a decontamination procedure, an esti- 
mation of costs for final disposal is needed. Such a comparison be- 
tween final disposal and decontamination treatment is possible only 
under the condition that for the two procedures all cost elements, 
such as cutting to reduce size, conditioning, packaging and trans- 
port, are taken into account. The steps necessary for both manage- 
ment modes are presented and discussed. The evaluation of costs 
for final disposal resulted in amounts between 4000 DM and 6000 
DM per Megagram of component mass. As far as the legal aspects 
are concerned an analysis of laws, regulations and limit values for 
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residual contamination in the member countries of the European 
Community, showed that the procedures differ between countries 
and are partly ambiguous. The further research and development 
work needed, which has been identified before and during the 
elaboration of this study, is briefly presented. 


22444 (NP—4900744) Economic potential of smaller- 
sized nuclear plants in today’s economy. Behrens, C.E. (Li- 
brary of Congress, Washington, DC (USA)). 20 Jan 1984. 
35p. NTIS, PC A03/MF AO1. Order Number DE84900744. 

In this study, the cost of producing power was modelled for 
a utility with specified financial and production parameters. Two 
reference cases were considered: in one, it was assumed that the 
utility would build 400-megawatt nuclear units as necessary to meet 
its growth in load; in the second, that it would meet its load 
growth by building 1200-MW units. The smaller plants were as- 
sumed to cost 12 percent more per kilowatt than the larger units. 
The object was to see if the lower financing costs of the 400-mega- 
watt units were enough to overcome the larger plants’ economies 
of scale. In addition to the reference cases, the sensitivity of the 
cost measurement to changes in various parameters was modelled. 
The parameters tested included interest rates, fuel mix, cost differ- 
ential between the 400-megawatt and 1200-megawatt plants, and the 
rate of growth in load. The results of these cases indicate strongly 
that small nuclear power plants could have a market. 


22445 (NUREG—0020-Vol.8-No.2) Licensed operating 
reactors. Status summary report data as of January 31, 1984, 
Volume 8, No. 2. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Resource Management). Feb 
1984. 420p. NTIS, PC Al8/MF AOl - GPO*. Order 
Number DE84901052. 

Portions are illegible in microfiche products. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, 
and errata from previously reported data; the second is a compila- 
tion of detailed information on each unit, provided by NRC Re- 
gional Offices, IE Headquarters and the Utilities; and the third sec- 
tion is an appendix for miscellaneous information such as spent fuel 
storage capability, reactor years of experience and non-power reac- 
tors in the United States. 


22446 Public acceptance of nuclear electric generation 
sited in energy centers. Baumann, H.F.; Williams, J.T. (Oak 
Ridge National Laboratory, Oak Ridge, TN 37830). Trans- 
actions of the American Nuclear Society; 45: 585-586(Oct 
1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22447 Utility management, lend me your ears. Chewn- 
ing, J.S. (U.S. Department of Energy, Washington, DC 
20545). Transactions of the American Nuclear Society; 45: 
189-190(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22448 Shippingport station decommissioning project engi- 
neering results. Miller, C.E. Jr. (U.S. Department of 
Energy, P.O. Box 550, Richland, WA 99352). Transactions 
of the American Nuclear Society; 45: 39-41(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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22449 Owner's group nuclear power R and D 

Burstein, S. (Wisconsin Electric Power Co., Milwaukee). pp 

15 pages, Part IV, Paper 2 of Electric utility research and 

development. Albany, New York; New York State Depart- 

ment of Public Service (25 Oct 1982). (CONF-8210232—). 
From Electric utility research and development conference; 

Raleigh, NC, USA (25 Oct 1982). 
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There are four major nuclear research and development (R 
and D) programs in the Electric Power Research Institute (EPRI) 
Nuclear Power Division sponsored and funded by the nuclear utili- 
ties which are supplementary to the base R and D program: steam 
generator reliability, primary system pipe cracking, relief and safety 
valve performance, and the Nuclear Safety Analysis Center. All 
were formulated in response to problems originating from field ex- 
perience, and require urgent and major effort. A summary and 
status report on each of the programs notes that they require sub- 
stantial investments in time and money, but that the benefits return 
the costs by reducing forced outages and shortening the length of 
maintenance shut downs. Improving nuclear plant availability is an 
economic incentive to nuclear utilities that is second only to en- 
hancing reactor safety. 


2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 22508, 22524, 24361 


22450 (AEEW-M—2028) Monte-Carlo depletion calcula- 
tions in a slab. Course, A.F.; Halsall, M.J.; Hutton, J.L. 
(UKAEA Atomic Energy Establishment, Winfrith). May 
1983. 58p. NTIS (US Sales Only), PC A04/MF AO1. Order 
Number DE84701290. 


This report describes a study in which a Monte-Carlo (MC) 
technique has been applied to the depletion of a 1-D slab, and the 
results compared with those from the equivalent deterministic cal- 
culation. Estimates of the uncertainties on the MC results have been 
obtained. The distribution of k-infinity in the slab was made to vary 
linearly and quadratically with irradiation. One calculation simulat- 
ed the withdrawal of a control rod which was partially inserted ini- 
tially, and a calculation was completed in which the rod was par- 
tially inserted or withdrawn at alternate depletion steps for two 
thirds of the time and then withdrawn until the end of life. Some 
smoothing of source distributions has been achieved by the use of 
orthogonal polynomials. Plots of source distributions at several 
times during the depletion have been produced. Further plots illus- 
trate the magnitude of the terms of the orthogonal polynomial and 
so suggest how many are required for an adequate fit. 


22451 (AEEW-R—1633) Procedure for solving the neu- 
tron diffusion equation on a parallel micro-processor; modifi- 
cations to the nodal expansion codes RECNEC and 
HEXNEC to implement the procedure. Putney, J.M. 
(UKAEA Atomic Energy Establishment, Winfrith). May 


1983. 46p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84700798. 


The characteristics of a simple parallel micro-processor 
(PMP) are reviewed and its software requirements discussed. One 
of the more immediate applications is the multi-spatial simulation of 
a nuclear reactor station. This is of particular interest because 3D 
reactor simulation might then be possible as part of operating pro- 
cedure for PFR and CDFR. A major part of a multi-spatial reactor 
simulator is the solution of the neutron diffusion equation. A proce- 
dure is described for solving the equation on a PMP, which is ap- 
plied to the nodal expansion method with modifications to the 
nodal expansion codes RECNEC and HEXNEC. Estimations of 
the micro-processor requirements for the simulation of both PFR 
and CDFR are given. 


22452 (EIR—470) SIXTUS-2. A two dimensional multi- 
group diffusion theory code in hexagonal geometry. Pt. 1. 
Theory, code description and user’s manual, Arkuszewski, 
J.J. (Eidgenoessisches Inst. fuer Reaktorforschung, Wueren- 
lingen (Switzerland)). Sep 1982. 94p. NTIS (US Sales 
Only), PC A05/MF AO01. Order Number DE84701293. 

A new algorithm for solving the 2-dimensional multigroup 
diffusion equations in hexagonal geometry is described. It is based 
on three novel ideas: analytic intranodal solutions, use of the group 
irreducible representations and an explicit scheme for solving the 
response matrix equations. The resulting computer code SIXTUS-2 
has been found to be very accurate and effective. 
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22453 (EIR—471) SIXTUS-2. A two dimensional multi- 

group diffusion theory code in hexagonal geometry. Pt. 2. 
Code validation. Arkuszewski, J.J. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). Sep 
1982. 33p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84701294. 

The results of SIXTUS-2 critical computations are tested on 
the basis of an official benchmark 4-group HTGR model against 
three codes: VENTURE, GRIMHX and BUG180. The results ex- 
hibit a great degree of accuracy as well as a very considerable com- 
puter time savings when using SIXTUS-2. Another test is made 
against two known solutions (codes KRESOMYSL and BIPR) of a 
Russian LWR (VVER) 2-group model. Here also results seem to be 
satisfactory. It can be concluded that the SIXTUS-2 is an accurate, 
cheap in use, and reliable tool for critical calculations in regular 
hexagonal geometry. It could be of special importance in routine 
calculations or core modeling of a new generation of reactors 
LWHCR. 


22454 (EIR—484) Multiple Psub(N) surface flux integral 
transport method in X-Y geometry using general Psub(N) ex- 
pansions of the flux in angle and space. Stepanek, J. (Eidgen- 
oessisches Inst. fuer Reaktorforschung, Wuerenlingen (Swit- 
zerland)). Apr 1983. 148p. NTIS (US Sales Only), PC A07/ 
MF AOl1. Order Number DE84701299. 

The general surface flux method is developed to solve the 
integral transport equation for neutrons in X-Y geometry. The 
space is subdivided into homogeneous rectangular space intervals. 
The spatial distribution of neutron flux and sources in each space 
interval is represented by a Legendre polynomial expansion while 
zonal spherical harmonics, orthogonal in angular zones, are used to 
approximate the incoming and outgoing surface fluxes in Nsub(z) 
angular zones at the interfaces between space intervals. The new 
zonal spherical harmonics, orthogonal in a general angular space on 
the spherical surface are defined, their theory described and the 
method for their calculating developed. This work features the 
properties of the zonal spherical harmonics including the addition 
theorem. It is shown that their simplest form are the well known 
spherical harmonics. The multigroup transport code SURCU was 
developed on the basis of this theory. It includes one-dimensional 
slab, spherical, and cylindrical geometry, and two-dimensional X-Y 
geometry. 


22455 (FEI—1277) RAKURS program for calculating the 
neutron-physical parameters of homogeneous uranium-water 
lattices on the base of three-group microconstant library with 
self-shielding coefficients. Gurin, V.N. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1982. llp. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84700799. 

The RAKURS fast-response program developed for calcu- 
lating neutron-physical parameters for homogeneous uranium-water 
lattices with slightly-enriched uranium dioxide fuel is described. 
The calculational and experimental values of the lattice parameters 
and neutron multiplication factors ksub(infinity) and ksub(eff) are 
given. The program is written in FORTRAN-4 for the BESM-6 
computer. Mean calculation time for one variant is 0.2-0.4 s. The 
conclusion is made that generalization of the library and technique 
for calculating three-group microconstants for homogeneous sys- 
tems based on the formalism of the self-shielding coefficients of the 
fast neutron capture, fission and siowing-down cross section and 
parametrization during thermal constant calculation for the case of 
heterogeneous systems gives an opportunity to determine the 
ksub(eff) value with mean error not more than +-1%. 


22456 (FRNC-TH—1311) Adaptative numerical methods 
for transport problems in safety nuclear reactors by the use of 
perturbations signatures and processes. Doriath, J.Y. (Aix- 
Marseille-1 Univ., 13 - Marseille (France)). May 1983. 234p. 
(In French). NTIS (US Sales Only), PC All1/MF AO1. 
Order Number DE84750780. 

Portions are illegible in microfiche products. 

The need for increasingly accurate nuclear reactor perform- 
ance data has led to increasingly sophisticated methods for solving 
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the Boltzmann transport equation. This work has revealed the need 
for analyzing the functional signatures of the neutron flux using 
pattern recognition techniques to relate the local and overall phases 
of reactor calculations according to the desired parameters. This 
approach makes it possible to develop procedures based on a refer- 
ence calculations and designed to evaluate the disturbances due to 
changes in physical media and to media interface modifications. 


22457 (IAE—3617/16) Numerical solution of two-dimen- 
sional equation in diffusion approximation by the finite ele- 
ment method eliminating the peculiarities in calculational net 
nodes. Kornilov, A.I.; Popykin, A.I. (Gosudarstvennyj Ko- 
mitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1982. 24p. (In Russian). NTIS (US 
Sales Only), PC A0O2/MF AOl. Order Number 
DE84700800. 

The problems connected with numerical realization of an al- 
gorithm for solving the two-dimensional neutron diffusion equation 
by the finite element method are studied. An expression for the dis- 
tribution function of one-group neutron flux in the vicinity of singu- 
lar points is obtained. Analytical expressions for power indexes of 
singularity functions for multizone problems of practical interest are 
derived. The problems of numerical realization of the variational- 
difference scheme with singularity elimination are considered. The 
results of calculation studies on the convergence of some problems 
with singular points using the scheme without singularity elimina- 
tion are given too. 


22458 (IAE—3651/5) ZAVET programm for calculating 
neutron-physical parameters, uranium-235 charge and ab- 
sorbed concentration in control elements and their location 
during lifetime of a multizone heterogeneous reactor with a 
hydrogen-containing moderator. Lelekov, V.I.; Egorov, A.P. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 31p. 
(In Russian). NTIS (US Sales Only), PC A03/MF AOI. 
Order Number DE84701300. 

The ZAVET program in FORTRAN-CERN intended for 
determining the neutron-physical characteristics of heterogeneous 
nuclear reactors with hydrogen-containing moderators (water and/ 
or zirconium hydride) during lifetime is described. The program 
gives an opportunity for fixed thermal power and reactor core and 
reflector geometrical characteristics to select the values of fuel 
charge, geometrical characteristics of control elements and neces- 
sary neutron-absorbing isotope concentration in them taking into 
account effects of burnup and poisoning as well as the temperature 
effect, to determine the character of control element motion in the 
process of reactor core burnup, to obtain necessary neutron-physi- 
cal and spectral parameters of different reactor zones and to deter- 
mine fission product accumulation in them. The characteristics cal- 
culation is performed for two-dimensional (R-Z) model of a reactor 
in the two-group diffusion approximation. Maximum number of cal- 
culational zones with different neutron-physical parameters is 144 
(12 axial zones and 12 radial ones). The ZAVET program is a de- 
veloped modification of the RAMPA and GALVIK programs and 
can be used for reactor designing independently or in combination 
with programs for thermal-hydraulic calculation and for plant 
structural parameter optimization. 


22459 (INIS-BR—95) 3. National Meeting of Reactor 
Physics. (Comissao Nacional de Energia Nuclear de Brasil, 
Rio de Janeiro). 1982. 570p. (In Portuguese). (CONF- 
821270—). NTIS (US Sales Only), PC A25/MF A0O1. Order 
Number DE84780120. 


From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 
Papers on Reactor Physics, Fuel elements behavior, thermo- 


hydraulic and accident analysis of Nuclear Power Plants are pre- 
sented. 
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22460 (INIS-BR—95, pp 1-10) Calculation of neutron 
flux and reactivity by perturbation theory at high order. 
Silva, W.L.P. da; Silva, F.C. da; Thome Filho, Z.D. (Rio 
de Janeiro Univ. (Brazil). Coordenacao dos Programas de 
Pos-graduacao de Engenharia); Santo, A.C.F. de (Instituto 
de Engenharia Nuclear, Rio de Janeiro (Brazil)). 1982. (In 
Portuguese). NTIS (US Sales Only), PC A25/MF AOI. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A high order pertubation theory is studied, independent of 
time, applied to integral parameter calculation of a nuclear reactor. 
A pertubative formulation, based on flux difference technique, 
which gives directy the reactivity and neutron flux up to the aproz- 
imation order required, is presented. As an application of the 
method, global pertubations represented by fuel temperature vari- 
ations, are used. Tests were done aiming to verify the relevancy of 
the approximation order for several intensities of the pertubations 
considered. 


22461 (INIS-BR—95, pp 11-19) Importance of the non- 
linear effects of incertaintes in the input data in the calcula- 
tion results. Silva, F.C. da (Rio de Janeiro Univ. (Brazil). 
Coordenacao dos Programas de Pos-graduacao de Engen- 
haria); D'Angelo, A.; Gandini, A.; Rado, V. (Comitato Na- 
zionale per l’Energia Nucleare, Casaccia (Italy). Centro di 
Studi Nucleari). 1982. (In Portuguese). NTIS (US Sales 
Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The sensitivity analysis of neutron activation detectors re- 
sponse, for Fe and Na blocks, are done. The sensitivity coefficient 
are calculated by Generalized Perturbation Theory. 


22462 (INIS-BR—95, pp 72-84) Reactor calculation in 
coarse mesh by finite element method applied to matrix re- 
sponse method. Nakata, H. (Instituto de Pesquisas Energeti- 
cas e Nucleares, Sao Paulo (Brazil). Centro de Engenharia 
Nuclear). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The finite element method is applied to the solution of the 
modified formulation of the matrix-response method aiming to do 
reactor calculations in coarse mesh. Good results are obtained with 
a short running time. The method is applicable to problems where 
the heterogeneity is predominant and to problems of evolution in 
coarse meshes where the burnup is variable in one same coarse 
mesh, making the cross section vary spatially with the evolution. 


22463 (INIS-BR—95, pp 85-93) Utilization of absorption 
- production nodal method in the calculation of neutron flux 
and power flux in one dimension and one energy group. Fer- 
reira, C.R.; Correa, F. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil). Centro de Engenharia Nucle- 
ar). 1982. (In Portuguese). NTIS (US Sales Only), PC A25/ 
MF AO1. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A nodal equation of the neutronic balance is done for one 
energy group from the considerations about the production and the 
transport of neutrons between the nodes. The neutron exchange be- 
tween the nodes is represented by probabilities. Approximatedely 
expressions for those possibilities (or coupling of nodal coefficients) 
for unidimensional media, were obtained by the application of neu- 
tron diffusion equation in a one energy group and one dimension. 
The relations obtained were incorporated in two computer codes, 
NOD 3 and NOD 5, by which the neutron distribution flux and 
neutron multiplication factors for several unidimensional systems 
were calculated. The results were compared with the finite differ- 
ence method obtained with the CITATION computer code. 
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22464 (INIS-BR—95, pp 94-98) Strategy of alternate di- 
rection adapted to a coarse mesh method for the solution of 
neutron diffusion problems. Watson, F.V. (Rio de Janeiro 
Univ. (Brazil). Coordenacao dos Programas de Pos-gradua- 
cao de Engenharia). 1982. (In Portuguese). NTIS (US Sales 
Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

An adaptation of the alternate direction method for coarse 
mesh calculation, is presented. The algorithm is applicable to two- 
and three dimensional problems, the last being the more interesting 
one. 


22465 (INIS-BR—95, pp 99-115) Solution of the linear 
transport equation, monoenergetic in multiregions with aniso- 
topic scattering, by F sub(N) method. Pontedeiro, E.M.B.D. 
(Centro de Informacoes Nucleares, Rio de Janeiro (Brazil)); 
Maiorino, J.R. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo (Brazil). Centro de Engenharia Nuclear). 
1982. (In Portuguese). NTIS (US Sales Only), PC A25/MF 
A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The linear transport equation, monoenergetic with anysotro- 
pic scattering in multiregions, is resolved by the F sub(N) method. 
The mathematical analysis used for this method consists of first 
using the expansion method in singular autofunctions, or Case's 
method, in order to derive a set of integral equations coupled to the 
angular distribution in the boundaries and interfaces, and then to 
approximate these distributions by polynomials of order N in order 
to derive, with the use of the boundary and continuity conditions in 
the interfaces, a set of algebraic equations for the coef. of polyno- 
mial approximation. With the goal of obtaining numerical results, a 
computer code (FNAM-1) with options for the number of regions, 
and boundary conditions, F sub(N) approx. order was developed. 
Numerical results were then obtained for various sample problems 
and compared with the results published in the literature in an at- 
tempt to demonstrate the precision and applicability of the F 
sub(N) method. 


22466 (INIS-BR—95, pp 116-127) New formulation for 
the problem of fuel cell homogenization. Chao, Y.-A. (Nucle- 
ar Science and Engineering Division (USA)); Martinez, 
A.S. (Rio de Janeiro Univ. (Brazil). Coordenacao dos Pro- 
gramas de Pos-graduacao de Engenharia). 1982. (In Portu- 
guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A new homogenization method for reactor cells is described. 
This new method consists in eliminating the NR approximation for 
the fuel resonance and the Wigner approximation for the resonance 
escape probability; the background cross section is then redefined 
and the problem studied is reanalyzed. 


22467 (INIS-BR—95, pp 128-137) Interactions among 
resonances in the unresolved region. Queiroz Bogado Leite, 
S. de (Centro Tecnico Aeroespacial, Sao Jose dos Campos 
(Brazil). Inst. de Atividades Espaciais). 1982. (In Portu- 
guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The theory on resonance absorption in the unresolved region 
is reviewed and a subroutine is presented, optional to UNRES in 
MC? code. Comparison with the isolated resonance model suggest 
the necessity, in some cases, of considering interference and over- 
lapping effects among resonances of the system. 


22468 (INIS-BR—95, pp 138-148) Cross sections in 25 
groups obtained from ENDF/B-IV and ENDL/78 libraries, 
processed with GALAXY and NJOY computer codes. Chal- 
houb, E.S.; Corcuera, R.P. (Centro Tecnico Aeroespacial, 
Sao Jose dos Campos (Brazil). Inst. de Atividades Espa- 
ciais). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A01. (CONF-821270—). 
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From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The discrepancies existing between ENDF/B-IV and 
ENDL/78 libraries, in diferent energy regions are identified, and 
the order of the differences in multigroup sections are determined, 
when GALAXY or NJOY computer codes are used. 


22469 (INIS-BR—95, pp 149-155) Evaluation of effects 
on integral parameters, due to homogenization of one region 
of a core-blanket system. Assis, J.T. de (Instituto de Engen- 
haria Nuclear, Rio de Janeiro (Brazil)). 1982. (In Portu- 
guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The effects produced on the integral parameters due to the 
homogenization in the core-blanket inrterface, were evaluated, 
adopting an 1D diffusion calculation. The calculation for one plane 
cell with the characteristics of the critical mounting ZPR-6-5, was 
done using the Hetaire computer code with the Carnaval II data 
library for 25 energy groups. For the transport calculation the 
ANISN and RMATID computer codes were used. By the homog- 
enization of an interface region, flux values, cross sections and reac- 
tivity are obtained for several thicknesses of this region. The results 
of diffusion calculation are compared with the transport calculation. 


22470 (INIS-BR—95, pp 177-192) Optimization method 
for parameters in reactor nuclear physics. Jachic, J. (Instituto 
de Engenharia Nuclear, Rio de Janeiro (Brazil)). 1982. (In 
Portuguese). NTIS (US Sales Only), PC A25/MF AOl. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

An optimization method for two basic problems of Reactor 
Physics was developed. The first is the optimization of a plutonium 
critical mass and the bruding ratio for fast reactors in function of 
the radial enrichment distribution of the fuel used as control param- 
eter. The second is the maximization of the generation and the plu- 
tonium burnup by an optimization of power temporal distribution. 


22471 (INIS-BR—95, pp 253-263) Utilization of KENO- 
IV computer code with HANSEN-ROACH library. Lima 
Barros, M. de; Vellozo, S.O. (Instituto Militar de Engen- 
haria, Rio de Janeiro (Brazil)). 1982. (In Portuguese). NTIS 
(US Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

Several analysis with KENO-IV computer code, which is 
based in the Monte Carlo method, and the cross section library 
HANSEN-ROACH, were done, aiming to present the more con- 
venient form to execute criticality calculations with this computer 
code and this cross sections. 


22472 (INIS-BR—95, pp 347-355) Determination of 
safety specifications as for criticality in pipelines systems 
with intersection. Santos, R. dos; Vellozo, S.O. (Instituto 
Militar de Engenharia, Rio de Janeiro (Brazil)). 1982. (In 
Portuguese). NTIS (US Sales Only), PC A25/MF AO1. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

By the Monte Carlo method, criticality calculations were 
done for pipelines with several types of reflexion and configura- 
tions, filled with solution of plutonium nitrate, with 100 per cent of 
weight of Pu-239 isotope, in water. From the more simple pipeline 
intersection condition, type T, an intersection type cross and 
Double cross are studied. A second central column is aded. The 
intersections are studied in the minimal, nominal and maximal re- 
flexion condition. Critical safety values are presented for some sys- 
tems. 
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22473 (INIS-BR—95, pp 306-317) Methodology of 
shielding calculation for nuclear reactors. Maiorino, J.R.; 
Mendonca, A.G.; Otto, A.C.; Yamaguchi, Mitsuo (Instituto 
de Pesquisas Energeticas e Nucleares, Sao Paulo (Brazil). 
Centro de Saesiheria Nuclear). 1982. (In Portuguese). 


NTIS (US Sales Only), PC A25/MF A01. (CONF-821270— 
y 


From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A methodology of calculation that couples a series of com- 
puter codes in a net, making it possible to calculate the radiation, 
neutron and gamma transport, is described for deep penetration 
problems typical of nuclear reactor shielding. This net of calcula- 
tion beginning with the generation of constant multigroups, for neu- 
trons and gamma, by the AMPX system, coupled to ENDF/B-IV 
data library, the transport calculation of these radiations by 
ANISN, DOT 3.5 and MORSE computer codes, up to the calcula- 
tion of absorbed doses and/or equivalents buy SPACETRAN code. 
As examples of the calculation method, results from benchmark n° 
6 of Shielding Benchmark Problems - ORNL - RSIC - 25, namely 
Neutron and Secondary Gamma Ray fluence transmitted through a 
Slab of Borated Polyethylene, are presented. 


22474 (INIS-BR—95, pp 318-329) Calculation of gamma 
radiation attenuation in multiple layers by point Kernels cor- 
rected by build-up factor. Andrade e Silva, G.S. de; Maior- 
ino, J.R. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo (Brazil). Centro de Engenharia Nuclear). 1982. 
(In Portuguese). NTIS (US Sales Only), PC A25/MF AOl. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A computer code, that is being developed by the authors, 
for calculating the gamma radiation attenuation in multiple layers 
due to sources with different geometrical shape by the point Kernel 
technique corrected by build-up factor is described. The Capo for- 
mula for the build-up factor is used alternately with the Broder or 
Goldstein technique for the multiple layer treatment. Numerical re- 
sults are obtained for different problems by the two techniques 
(Broder-Capo or Goldstein) with the objective of illustrating the 
work to date. The computer code will be used in the shielding 
project of gamma radiation sources as radioisotope shielding. 


22475 (INIS-BR—95, pp 168-176) Sensitivity of reactor 
integral parameters to yy parameter of resolved resonances of 
fertile isotopes and to the a values, in thermal and epithermal 
spectra. Barroso, D.E.G. (Instituto Militar de Engenharia, 
Rio de Janeiro (Brazil)). 1982. (In Portuguese). NTIS (US 
Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A sensitivity analysis of reactor integral parameter to more 
10% variation in the resolved resonance parameters yy of the fer- 
tile isotope and the variations of more 10% in the a values (y 
sub(y)/y sub(f)) of fissile isotopes of PWR fuel elements, is done. 
The analysis is made with thermal and epithermal spectra, those 
last generated in a fuel cell with low V sub(M)/V sub(F). The 
HAMMER system, the interface programs HELP and LITHE and 
the HAMMER computer codes, were used as a base for this study. 


22476 (JAERI—1285) SRAC: JAERI thermal reactor 
standard code system for reactor design and analysis. Tsuchi- 
hashi, Keichiro; Takano, Hideki; Horikami, Kunihiko; Ishi- 
guro, Yukio; Kaneko, Kunio; Hara, Toshiharu. (Japan 
Atomic Energy Research Inst., Tokyo). Jan 1983. 250p. 
NTIS (US Sales Only), PC Al1/MF A0O1. Order Number 
DE84700802. 

The SRAC (Standard Reactor Analysis Code) is a code 
system for nuclear reactor analysis and design. It is composed of 
neutron cross section libraries and auxiliary processing codes, neu- 
tron spectrum routines, a variety of transport, 1-, 2- and 3-D diffu- 
sion routines, dynamic parameters and cell burn-up routines. By 
making the best use of the individual code function in the SRAC 
system, the user can select either the exact method for an accurate 
estimate of reactor characteristics or the economical method aiming 
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at a shorter computer time, depending on the purpose of study. The 
user can select cell or core calculation; fixed source or eigenvalue 
problem; transport (collision probability or Sn) theory or diffusion 
theory. Moreover, smearing and collapsing of macroscopic cross 
sections are separately done by the user's selection. And a special 
attention is paid for double heterogeneity. Various techniques are 
employed to access the data storage and to optimize the internal 
data transfer. Benchmark calculations using the SRAC system have 
been made extensively for the Keff values of various types of criti- 
cal assemblies (light water, heavy water and graphite moderated 
systems, and fast reactor systems). The calculated results show 
good prediction for the experimental Keff values. 


22477 (JAERI-M—82-207) Study on thermal neutron 
spectra in reactor moderators by time-of-flight method. 
Akino, Fujiyoshi. (Japan Atomic Energy Research Inst., 
Tokyo). Dec 1982. 187p. (In Japanese). NTIS (US Sales 
Only), PC A09/MF AO1. Order Number DE84700804. 

Prediction of thermal neutron spectra in a reactor core plays 
very important role in the neutronic design of the reactor for ob- 
taining the accurate thermal group constants. It is well known that 
the neutron scattering properties of the moderator materials mark- 
edly influence the thermal neutron spectra. Therefore, 0° angular 
dependent thermal neutron spectra were measured by the time-of- 
flight method in the following moderator bulks 1) Graphite bulk 
poisoned with boron at the temperatures from 20 to 800°C, 2) 
Light water bulk poisoned with Cadmium and/or Indium, 3) Light 
water-natural uranium heterogeneous bulk. The measured results 
were compared with calculation utilizing Young-Koppel and Hay- 
wood scattering model for graphite and light water respectively. 
On the other hand, a variety of 20% enriched uranium loaded and 
graphite moderated cores consisting of the different lattice cell in a 
wide range of the carbon to uranium atomic ratio have been built at 
Semi-Homogeneous Critical Experimental Assembly (SHE) to per- 
form the critical experiments related to Very High Temperature 
Reactor (VHTR). The experimental data were for the critical 
masses in 7°5U, reactivity worths of experimental burnable poison 
rods, thorium rods, natural-uranium rods and experimental control 
rods and kinetic parameters. It is made clear from comparison be- 
tween measurement and calculation that the accurate thermal group 
constants can be obtained by use of the Young-Koppel and Hay- 
wood neutron scattering models if heterogeneity of reactor core 
lattices is taken into account precisely. 


22478 (Juel—1852) Measurements of fast neutron fluxes 
in HTR-OTTO-core configurations and comparison with theo- 
retical calculations. Khamis, M. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorentwick- 
lung; Technische Hochschule Aachen (Germany, F.R.)). 
Jun 1983. 150p. (In German). NTIS (US Sales Only), PC 
A07/MF A0O1. Order Number DE84750958. 

Measurements of the absolute fast neutron fluxes and reactor 
power have been carried out on the critical facility KAHTER in 
the Institute for Reactor Development at the Kernforschungsanlage 
Juelich GmbH. The Once Through Then Out core loading schemes 
OTTO 0/5 and OTTO 5/5 for the pebble-bed HTGR were investi- 
gated. The measurement results with the threshold detectors Rh'® 
and In15 as well as with U2*5-, Np?*7- and Th?*?-fissionchambers 
have been compared to calculations with the program cycles 
GAMTEREX and MUPO-CITATION. A further task was to 
check for statistical effects of the pebble-bed loading on the consist- 
ency of the measured values. Experiments with fast fission cham- 
bers were also performed to investigate the detectibility of various 
flux perturbations in the upper core region by means of a detector 
system in the top reflector. 


22479 (KFKI—1983-58) Studies to the stochastic theory 
of coupled reactor kinetic-thermohydraulic systems Pt. 3. 
Coupled space-dependent systems. Kozma, R.; Mesko, L.; 
Katona, T. (Hungarian Academy of Sciences, Budapest. 
Central Research Inst. for Physics). May 1983. 14p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701301. 

In the paper the authors generalize the results for the reactor 
system characterized by n variables. For this stochastic system the 
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correlation function and the spectral density functions are derived. 
The space-and frequency-dependent correlation functions are given 
in the form of spatial higher harmonics, too. 


22480 (NITAR—37(552)) Program for calculation of radi- 
onuclide buildup and burnup in a nuclear reactor. Polyakov, 
Yu.N.; Klinov, A.V.; Mamelin, A.V.; Toporov, Yu.G. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1982. 17p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701302. 

The technique for calculating radionuclide buildup and 
burnup in nuclear reactors in the multigroup approximation taking 
into account the effects of cross section self-shielding in the reso- 
nance energy range is presented. The technique is realized in the 
CONUS program for the BESM-6 computer written in the 
ALGoL-GDR for the DUBNA monitoring system. The system of 
differential equations describing the process of radionuclide accu- 
mulation is solved by the Runge--- Kutta method. On each integra- 
tion step recalculation of group cross sections with account for res- 
onance self-shielding in intermediate resonance approximation is 
possible. The program contains a library of multigroup cross sec- 
tions and resonance parameters of nuclides which is completed in 
the process of calculations. The initial data input is realized in a 
convenient for a user form, namely, formatlessly by the convention- 
al names. A possibility of calculations with data input-output and 
result output on a terminal is envisaged. Calculational time of a var- 
iant in the two-group approximation for 28 nuclides for 300 days at 
flux density of 10'* neutr./cm?xs constitutes 4 min. 


22481 (PNCT—831-80-01, pp 69-85) Validation of 
KENO, ANISN and Hansen-Roach cross-section set on pluto- 
nium oxide and metal fuel system. Matsumoto, Tadakuni; 
Yumoto, Ryozo (Power Reactor and Nuclear Fuel Devel- 
opment Corp., Tokai, Ibaraki (Japan). Tokai Works); 
Nakano, Koh. Sep 1980. NTIS (US Sales Only), PC A09/ 
MF AOl. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979-Mar 1980. 

In the previous report, the authors discussed the validity of 
KENO, ANISN and Hansen-Roach 16 group cross-section set on 
the critical plutonium nitrate solution systems with various geome- 
tries, absorbers and neutron interactions. The purpose of the 
present report is to examine the validity of the same calculation sys- 
tems on the homogeneous plutonium oxide and plutonium-uranium 
mixed oxide fuels with various density values. Eleven experiments 
adopted for validation are summarized. First six experiments were 
performed at Pacific Northwest Laboratory of Battelle Memorial 
Institute, and the remaining five at Los Alamos Scientific Laborato- 
ry. The characteristics of core fuel are given, and the isotopic com- 
position of plutonium, the relation between H/(Pu + U) atomic 
ratio and fuel density as compared with the atomic ratios of PuO2z 
and mixed oxides in powder storage and pellet fabrication process- 
es, and critical core dimensions and reflector conditions are shown. 
The effective multiplication factors were calculated with the 
KENO code. In case of the metal fuels with simple sphere geome- 
try, additional calculations with the ANISN code were performed. 
The criticality calculation system composed of KENO, ANISN and 
Hansen-Roach cross-section set was found to be valid for calculat- 
ing the criticality on plutonium oxide, plutonium-uranium mixed 
oxide, plutonium metal and uranium metal fuel systems as well as 
on plutonium solution systems with various geometries, absorbers 
and neutron interactions. There seems to remain some problems in 
the method for evaluating experimental correction. Some discus- 
sions follow. 


22482 (PNCT—831-80-01, pp 86-97) Experiment and 
analysis on reactivity decrease due to **'Pu decay in light- 
water moderated PuOQ2-UO, lattices. Sasajima, Hideyoshi; 
Matsumoto, Tadakuni; Yumoto, Ryozo (Power Reactor and 
Nuclear Fuel Development Corp., Tokai, Ibaraki (Japan). 
Tokai Works); Tsuruta, Harumichi. Sep 1980. NTIS (US 
Sales Only), PC A09/MF AOI. 

In Annual progress report of Power Reactor and Nuclear 
Fuel Development Corporation, Tokai Works. Jan 1979-Mar 1980. 

A series of critical experiments have been carried out to 
obtain the data for the reactivity variation of light water-moderated 
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PuQ2-UO, lattices in the tank-type critical assembly of Japan 
Atomic Energy Research Institute. The variation in the reactivity 
of uniform lattices was traced over the period of seven years from 
June, 1972, to May, 1979. Critical experiments were performed for 
four types of lattices, using the fuel rods containing 3.0 w/o PuO2- 
UO, oxide, which were fabricated by Power Reactor and Nuclear 
Fuel Development Corp. The critical size of each lattice was deter- 
mined by measuring the moderator water level at its criticality. The 
calculation of burnup during zero-power operation was performed 
for calculating the variation of effective multiplication factor due to 
the decay of 7*'Pu, using the two-dimensional diffusion code CI- 
TATION and three-group microscopic constants. The reactivity 
conversion from units of Ak/k to units of dollars was calculated by 
using the effective 8 obtained from the perturbation calculation 
with four-group constants. The reactivity of the lattice decreased 
with the loss of “Pu by natural decay and the buildup of 7*4Am. 
The calculated values for the decrease of reactivity are in relatively 
good agreement with the measured values, and those results show 
that the decreasing rate of reactivity in course of time was about 
1.0 $/year at the beginning of the experiment for the lattice with 
water-to-fuel volume ratio of 2.98, and the value reduced to about 
0.5 $/year after 3,000 days. 


22483 (RISO-R—482) Department of energy technology. 
Annual progress report 1 January - 31 December 1982. 
(Risoe National Lab., Roskilde (Denmark)). Apr 1983. 64p. 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE84701179. 

The general development of the Department of Energy 
Technology at Risoe during 1982 is presented, and the activities 
within the major subject fields are described in some detail. List of 
staff, publications and computer programs are included. 


22484 Rapidly convergent iterative methods for numerical 
transport problems. Larsen, E.W. (Los Alamos National 
Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
Transactions of the American Nuclear Society; 45: 317- 
318(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22485 A diamond-difference-like spatial difference 
scheme for nonorthogonal meshes. Hill, T.R. (Los Alamos 
National Laboratory, P.O. Box 1663, Los Alamos, NM 
87545). Transactions of the American Nuclear Society; 45: 
318-319(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22486 Alternative differencing technique for the synthetic 
method. Gelbard, E.M.; Khali, K. (Argonne National Labo- 
ratory, 9700 S. Cass Avenue, Argonne, IL 60439). Transac- 
tions of the American Nuclear Society; 45: 322-324(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22487 A generalized source sampling concept for MCNP 
and applications in radiation transport. Estes, G.P.; Schrandt, 
R.G. (Los Alamos National Lab., P.O. Box 1663, Los 
Alamos, NM 87545). Transactions of the American Nuclear 
Society; 45: 628-629(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22488 Application of the collocation method to the solu- 
tion of the time-dependent neutron diffusion equation. Bian, 
S.H. (Battelle, Pacific Northwest Laboratories, Richland, 
Washington 99352). Transport Theory and Statistical Physics; 
12: No. 3, 285-306(Jul 1983). 

In the past several years, with the development of the 
coarse-mesh schemes for the spatial discretization of the diffusion 
equations, the computing time for the static neutron flux calcula- 
tions has been reduced considerably over the conventional finite 
difference scheme. For the temporal discretization in the time-de- 
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pendent case, a fully implicit method (FIM) was found to be more 
efficient than either the explicit or the alternating-direction explicit 
method. In this paper, a new approach using the collocation 
method is investigated for the temporal discretization in an effort to 
further improve the computing time over that of the FIM. 


2202 Components And Accessories 


REFER ALSO TO CITATION(S) 22300, 22607, 22895, 23176, 23178, 23181, 
23182, 23188, 23190, 23192 


22489 (ANL-CT/VA—2349) Flow Induced Vibration 
Program at Argonne National Laboratory. (Argonne Nation- 
al Lab., IL (USA)). Jan 1984. Contract W-31-109-ENG-38. 
45p. NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE84009233. 

Argonne National Laboratory has had a Flow Induced Vi- 
bration Program since 1967; the Program currently resides in the 
Laboratory's Components Technology Division. Throughout its ex- 
istence, the overall objective of the program has been to develop 
and apply new and/or improved methods of analysis and testing for 
the design evaluation of nuclear reactor plant components and heat 
exchange equipment from the standpoint of flow induced vibration. 
Historically, the majority of the program activities have been 
funded by the US Atomic Energy Commission (AEC), Energy Re- 
search and Development Administration (ERDA), and Department 
of Energy (DOE). Current DOE funding is from the Breeder Me- 
chanical Component Development Division, Office of Breeder 
Technology Projects; Energy Conversion and Utilization Technol- 
ogy (ECUT) Program, Office of Energy Systems Research; and 
Division of Engineering, Mathematical and Geosciences, Office of 
Basic Energy Sciences. Testing of Clinch River Breeder Reactor 
upper plenum components has been funded by the Clinch River 
Breeder Reactor Plant (CRBRP) Project Office. Work has also 
been performed under contract with Foster Wheeler, General Elec- 
tric, Duke Power Company, US Nuclear Regulatory Commission, 
and Westinghouse. 


22490 (BMFT-FB-T—83-232) Heat transfer in the post- 
dryout region of vertical and horizontal tubes uniformly 
heated. Kastner, W.; Koehler, W.; Kraetzer, W. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.)). Nov 1983. 105p. (In German). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE84750949. 

Increased knowledge of the heat transfer in the post-dryout 
region is required for novel design of environmentally acceptable 
power plant technologies (e.g. fluidized bed combustion) and fur- 
ther development of proved steam generators. In particular, the in- 
fluence of tube orientation and diameter are of consequence. Relat- 
ing to the onset of critical boiling conditions and the heat transfer 
in the post-dryout region these aspects were investigated perform- 
ing 357 tests which cover the operating conditions of fossil fired 
steam generators. In certain regions of parameters significant differ- 
ences of the heat transfer behaviour of horizontal and vertical 
steam generator tubes occured. The experimental results were ana- 
lysed and compared with theoretical models which were taken 
from the literature or developed within the frame of this project. 


22491 (EUR—8460) Application of the limit analysis and 
of the reference stress method to stiffened welded structures. 
Tribout, J. (Commission of the European Communities, 
Luxembourg). 1983. 99p. (In French). NTIS (US Sales 
Only), PC A0OS/MF A01. Order Number DE84701 134. 

A global method for the analysis of the failure of non ele- 
mentary structures is examined. The type of failure are: instantane- 
ous or delayed deformation, plastic instability of the material and 
delayed rupture. The steel structure studied is the lower support of 
a reactor core composed of two concentric rings, a bottom plate, a 
top plate and 15 stiffening radial plates. For calculation an annular 
sector representing 1/30 of this structure is modelized. The behav- 
iour of the structure is examined for the following conditions: an 
instantaneous temperature rise from 400°C to 650°C, then the tem- 
perature is maintained for 400 hours and decreased from 650° to 
400° at a rate of 0.2 degree/hour. The results obtained by elastic 
analysis, limit analysis and viscoplastic analysis are compared. The 
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reference stress methods is reliable for the determination of struc- 
ture dimensioning and is less expensive than the viscoplastic analy- 
sis. 35 drawings and 19 tables are given. 


22492 (FRNC-CONF—210) Components _ installation. 
Scheduling techniques applied at Framatome for the French 
nuclear program. Cremese, G. (Societe Franco-Americaine 
de Constructions Atomiques (FRAMATOMEB), 92 - Cour- 
bevoie (France)). Sep 1982. 14p. (CONF-8209220—6). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84751087. 


From 8. annual meeting of the Spanish Nuclear Society; 
Santander, Spain (20 Sep 1982). 

The first scheduling objective is a timely delivery of heavy 
components manufactured by FRAMATOME factories: reactor 
vessel, steam generators and pressurizer. The second scheduling 
function is the preparation and updating of overall and detailed 
schedules for the coordination and follow-up of: design activities, 
progress at equipment suppliers, construction and erection activities 
of sub-contractors, test and start-up tasks by FRAMATOME and 
customer teams, and maintenance operations by FRAMATOME 
teams. I shall first describe the schedules for the contract first unit 
then show how the following units of the contract are scheduled in 
their turn. 


22493 (FRNC-CONF—211) Total qualification of class 
1E electric equipment. Chauvin, G. (Societe Franco-Ameri- 
caine de Constructions Atomiques (FRAMATOMB), 92 - 
Courbevoie (France)). Sep 1982. 18p. (CONF-8209220—5). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84751086. 

From 8. annual meeting of the Spanish Nuclear Society; 
Santander, Spain (20 Sep 1982). 

For nuclear power plant projects in France, Framatome and 
its partners Electricite de France (EDF) and the Commissariat a 
l’Energie Atomique (CEA) have responded to the present qualifica- 
tion context by implementing a wide-ranging qualification program 
to acquire significant organizational and practical experience. The 
following sections detail Framatome’s approach to the activities of 
an organization mandated to provide a complete spectrum of quali- 
fication services. Thorough implementation of a Class 1E electric 
equipment qualification program by the competent organization or 
qualifier entails completion of three consecutive steps: 1) program 
preparation, 2) program implementation, and 3) analysis of test re- 
sults and conclusion. The qualifier assumes extensive responsibility 
for each of these steps. The following sections present test facilities 
used in France to conduct a total qualification program for Class 
1E electric equipment. 


22494 (IAEA-R—2253-F) Use of rare earth oxides in the 
concrete for reactor shields. Final report for the period 1 No- 
vember 1978-31 October 1982. Gopinath, D.V. (International 
Atomic Energy Agency, Vienna (Austria)). Sep 1983. 108p. 
NTIS (US Sales Only), PC A06/MF A011. Order Number 
DE84700806. 


Rare earth concentrates, particularly including gadolinium, 
samarium and lanthanum, exhibit high absorption cross-sections for 
neutrons. Experimental results are reported of the effectiveness of 
rare earths as additives to concrete shielding materials. Concretes 
were evaluated having no additives, one percent boron, one percent 
rare earths, five percent gadolinium for light to heavy concretes 
having densities from 2.4 to 3.9 g/cm* The Apsara 1-MW swim- 
ming pool reactor was used as a source of fission neutrons. Alterna- 
tively, a 14 MeV neutron source was used also. Neutron spectra, 
fast neutron dose-rates, thermal neutron flux and gamma ray dose- 
rates are reported for concrete thickness up to 60 cm. The results 
show that dose-rate attenuation is improved by 20 percent by addi- 
tions of one percent gadolinium as compared with boron for con- 
crete thickness up to 30 cm. For greater thickness, the additional 
attenuation of neutrons is similar to that achieved with the use of 
one percent boron. However, the gamma ray dose becomes larger 
for the gadolinium case than for the boron case by up to a factor of 
two. The trends for 14 MeV neutrons were found to be similar to 
that for the fission neutrons. 
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22495 (INIS-BR—95, pp 496-506) PANTERA - 1P: A 
computer code for tnermohydraulic analysis of water core re- 
actors. Veloso, M.A. (Centro de Desenvolvimento da Tec- 
nologia Nuclear, Belo Horizonte (Brazil)). 1982. (In Portu- 
guese). NTIS (US Sales Only), PC A25/MF A01. (CONF- 
821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A new computer code developed at Nuclebras, for the ana- 
lises by sub-channels of fuel rod bundles and nuclear reactor core, 
is described. 


22496 (NE-F—9-4T-Rev.) Requirements for design of 
Class 1 elevated temperature nuclear system components (sup- 
plement to ASME Code Case N-47). (Department of Energy, 
Washington, DC (USA). Office of Nuclear Energy Pro- 
grams). Feb 1984. 16p. Nuclear Standards Management 
Center, PO Box Y, Oak Ridge, TN 37831. 


22497 (NUREG—1056) Report on US-Japan 1983 meet- 
ings on steam generators. (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Apr 1984. 123p. NTIS, PC A06/MF A0Ol - GPO* 
$5.00. Order Number DE84901155. 

Portions are illegible in microfiche products. 

This is a report on a trip to Japan by personnel of the US 
Nuclear Regulatory Commission in 1983 to exchange information 
on steam generators of nuclear power plants. Steam generators of 
Japanese pressurized water reactors have experienced nearly all of 
the forms of degradation that have been experienced in US recircu- 
lating-type steam generators, except for denting and pitting. More 
tubes have been plugged per year of reactor operation in Japanese 
than in US steam generators, but much of the Japanese tube plug- 
ging is preventative rather than the result of leaks experienced. The 
number of leaks per reactor year is much smaller for Japanese than 
for US steam generators. No steam generators have been replaced 
in Japan while several have been replaced in the US. The Japanese 
experience may be related to their very stringent inspection and 
maintenance programs for steam generators. 


22498 (ORNL/TM—8965) Experimental stress analysis 
and fatigue tests of five 12-in. NPS ANSI Standard B16.9 
tees. Moore, S.E.; Grigory, S.C.; Weed, R.A. (Oak Ridge 


National Lab., TN (USA)). Apr 1984. Contract ACO05- 
840R21400. 101p. NTIS, PC E07/MF $6.76; 1; GPO Dep. 
Order Number DE84010280. 

Portions are illegible in microfiche products; Includes 14 
sheets of 24x reduction microfiche. 

The tees, designated as ORNL tees T-4, T-6, T-7, T-8, and 
T-15, were tested under subcontract at Southwest Research Insti- 
tute, and the data were analyzed at ORNL. Experimental stress 
analyses were conducted for 13 individual loadings on each tee, in- 
cluding internal pressure and 3 mutually perpendicular force and 
moment loads on the branch and on the run. Each test model was 
instrumented with ~ 220, 1/16-in. three-gage, 45° strain rosettes on 
the body of the tee, and ~ 10, 1/16-in. two-gage, strain rosettes on 
the pipe extensions. Dial indicators, mounted on a special nonflexi- 
ble holding frame, were used to measure deflections and rotations 
of the pipe extensions. Normalized maximum stress intensities for 
each loading condition on each tee are summarized in the text. 
Complete sets of strain-gage data, normalized stresses, and displace- 
ment measurements for each tee are given on microfiche in the ap- 
pendixes. Following completion of the strain-gage tests, each tee 
was tested to failure in a fully reversed displacement-controlled 
low-cycle fatigue test with an alternating transverse load applied to 
the branch pipe. The load was directed out of plane for T-4, T-6, 
T-8, and T-15; and in plane for T-7. A constant internal pressure 
equal to the nominal design pressure was maintained during the fa- 
tigue tests. Failure data from the fatigue tests are summarized in the 
text. 


22499 (SKI-B—64-82) Warm pre-stressing. A literature 
study. Hedner, G. (Statens Kaernkraftinspektion, Stockholm 
(Sweden)). 1983. 39p. (In Swedish). NTIS (US Sales Only), 
PC A03/MF AO1. Order Number DE84701260. 

Literature survey and critical evaluation of the phenomenon 
of warm pre-stressing (WPS) is presented. It is found that the cause 
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of it is not clear and a calculated control is missing. The effect of 
irradiation is unknown, and the influence of WPS on the behaviour 
of reactor vessels is discussed. 


22500 Nuclear reactor materials regulatory activities of 
the U.S. Nuclear Regulatory Commission. Hazelton, W.F. 
(U.S. Nuclear Regulatory Commission, Washington, DC 
20555). Transactions of the American Nuclear Society; 45: 
298(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22501 Aging of electronics in nuclear power plant instru- 
mentation: A perspective on needed studies. Thome, F.V.; 
Craft, C.M.; Johnson, R.T. (Sandia National Laboratories, 
P.O. Box 5800, Albuquerque, NM 87185). Transactions of 
the American Nuclear Society; 45: 235-236(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22502 Persistence of horizontal pipe thermal-transient-in- 
duced flow stratification. Kuzay, T.M.; Kasza, K.E. (Ar- 
gonne National Laboratory, 9700 S. Cass Avenue, Argonne, 
IL 60439). Transactions of the American Nuclear Society; 45: 
807-809(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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REFER ALSO TO CITATION(S) 22459, 23165, 23167 


22503 (AECL—7697) Irradiation performance of 
(Th,U)O2 fuel designed for advanced cycle applications. Hast- 
ings, I.J.; Celli, A.; Onofrei, M.; Swanson, M.L. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Jun 1982. 12p. (CONF-8206245—1). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701139. 

From 3. annual Canadian Nuclear Society conference; To- 
ronto, Ontario, Canada (8 Jun 1982). 

Our reference fabrication route for Advanced Cycle thoria- 
based fuel is conventional in that it produces cold-pressed and sin- 
tered pellets. However, we are also evaluating alternative fuels 
which offer the potential for simpler fabrication in a remote facility, 
and in some cases improved high burnup performance. These alter- 
natives are impregnated, spherepac, and extruded thoria-based fuels. 
Spherepac fuel has been irradiated at a linear power of 50-60 kW/ 
m to about 180 MW.h/kg H.E. There have been unexplained de- 
fects in fuel with both free-standing and collapsible cladding. Im- 
pegnated fuel has operated to 650 MW.h/kg H.E. at 50-60 kW/m. 
An experiment examining fuel from the sol-gel extrusion process 
has reached 450 Mw.h/kg H.E. at a maximum linear power of 60 
kW/m. The latter two experiments have operated without defects 
and with fission gas release less than that for UO2 under identical 
conditions. The extruded fuel has a pellet geometry similar to that 
for conventional fuel and is AECL’s first practical demonstration of 
thoria-based fuel with the fissile component distributed homogene- 
ously on an atomic scale. 


22504 (AERE-M—3333) MET 8 - a comprehensive FOR- 
TRAN package with graphical output for processing data 
from an automated fuel-pin metrology rig. Demant, J.T.; 
Yates, A.D. (UKAEA Atomic Energy Research Establish- 
ment, Harwell. Metallurgy Div.). Aug 1983. 39p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84701 136. 

A computer programme which converts the raw data from 
an automated fuel-pin metrology rig into meaningful numerical 
tables and appropriate graphical output is described. Information on 
the pin diameters around its circumference, together with average, 
maximum and minimum values at a sequence of axial locations may 
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be obtained using this programme. In addition information on dia- 
metral strain and bowing of pins may be presented. 


22505 (AERE-M—3343) Analysis of the physical basis of 
current codes for modelling gas behaviour in reactor fuels. 
Catlow, C.R.A. (UKAEA Atomic Energy Research Estab- 
lishment, Harwell. Theoretical Physics Div.). Aug 1983. 9p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84701104. 

We summarise and discuss the status of the physical assump- 
tions entering current fission gas modelling codes. We consider as- 
pects relating to the fuel, to the migration and aggregation of gas 
atoms, and to the mobility and re-solution of bubbles. In all these 
areas we show that there is considerable uncertainty in our present 
knowledge of key physical processes. We conclude by outlining 
areas where fundamental work would be of greatest value. 


22506 (AERE-R—10818) Basis of the TRAFIC fuel per- 
formance code. Matthews, J.R. (UKAEA Atomic Energy 
Research Establishment, Harwell. Theoretical Physics 
Div.). Apr 1982. 60p. HMSO, London, price $4.00. 

The TRAFIC code (TRAnsient Fuel Interpretive Code) has 
been developed to allow detailed analysis of the performance of cy- 
lindrical reactor fuels rods during steady state, operational transient 
and accident conditions. This report describes the numerical meth- 
ods used to calculate the temperatures and deformations within the 
fuel rod. An attempt has been made to produce a consistent set of 
methods that allows a flexible use of both detailed microstructural 
models and empirical correlations to describe the various processes 
occurring in the fuel and its cladding. Where appropriate, compari- 
sons of the methods used in TRAFIC are made-.with analytic solu- 
tions and the effects of altering the degree of refinement of the dis- 
cretisation are investigated. 


22507 (CEA-CONF—7061) Application of neutron radi- 
ography to the nondestructive testing of fuel elements before 
and after irradiation. Barbalat, R.; Bayon, G.; Laporte, A. 


(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Dec 1983. 5p. (In French). (CONF- 
831175—3). NTIS (US Sales Only), PC A02/MF AOI1. 
Order Number DE84751063. 

From 6. international conference on nondestructive evalua- 
tion in the nuclear industry; Zurich, Switzerland (27 Nov 1983). 

Portions are illegible in microfiche products. 

The neutron radiography installations of Saclay using colli- 
mated neutron sources from reactors for non-destructive testing of 
nuclear fuels and components of the nuclear industry are described. 
The first installation in a pool for experimental devices before, 
during and after irradiation near the core allowing imaging of 
highly radioactive materials. The second, a dry installation, is used 
for monitoring active fuel elements. The last is used for inactive 
materials coming from industry. 


22508 (DOE/ET/37206—T1) Measurement and analysis 
of neutron spectra in a thoria assembly. Final report. Feigen- 
baum, P.F.; Becker, M.; Harris, D.R.; Malaviya, B.K.; 
Block, R.C. (Rensselaer Polytechnic Inst., Troy, NY 
(USA)). May 1983. Contract AC02-78ET37206. 103p. 
NTIS, PC A06/MF A01; GPO Dep. Order Number 
DE84005043. 

Neutron spectrum measurements of ThO2 were performed at 
the RPI Gaerttner Linac Laboratory in order to determine the ac- 
curacy of ENDF/B-V thorium cross sections. 


22509 (EIR—483) Novel cross-correlation technique for 
the determination of radial velocity profiles in two-phase 
flows. Analytis, G.Th.; Luebbesmeyer, D. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). 
Feb 1983. 93p. NTIS (US Sales Only), PC AO5/MF AO1. 
Order Number DE84701298. 

A novel cross-correlation technique has been developed, 
which enables the determination of radial velocity profiles in two- 
phase flows with minimum disturbance of the flow. The method is 
based on cross-correlating the signals from a light beam source and 
a detector outside the flow, with the signals from a local light re- 
flection probe which is located in the flow and can be moved to 
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different radial positions in the tube. Subsequently, the local probe 
is ‘switched’ into a light detector, the light source diametrically op- 
posite the probe is switched on, the two light beam signals modu- 
lated by the two-phase flow across the whole diameter of the tube 
are cross-correlated. Usually, during the latter measurements, there 
are two peaks in the cross-correlation function due to the existence 
of a radial velocity profile in the flow. The results of the latter 
measurements were reproduced by employing a computer simula- 
tion program, into which the radial velocity profile determined by 
this technique was input, and in the course of this simulation, the 
importance played by the radial void distribution in interpreting 
this kind of measurement was shown. The results presented in this 
investigation are to be considered of a preliminary nature; a much 
more detailed study of the advantages and limitations of the pro- 
posed technique is needed. 


22510 (FEI—1225) Method for calculating the isotope 
content change. Shorinova, I.D.; Shafrygin, B.F. (Gosudarst- 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 14p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84700807. 

A brief review of the methods used for calculating changes 
in nuclear reactor fuel isotope ratio is given. On the base of the 
analysis of the common solution of the first order differential equa- 
tion system and the methods based on the Taylor series expansion 
for the exponential function describing isotope ratio change the 
method of recurrent relations is suggested. The method under con- 
sideration provides calculating the concentration of any n-th iso- 
tope in a decay chain as a function of integrated flux and time for 
different amount of initial isotopes. Two ways for realization of the 
method of recurrent relations based on the chain and reaction type 
catcutations as well are considered. The method is realized as a 
program for the BESM-6 computer. On the base of the test calcula- 
tion result analysis the conclusion is made that the suggested 
method does not give additional error in the data obtained. 


22511 (INIS-BR—95, pp 356-367) Establishment of a 
new metodology for fuel rods calculation. Chapot, J.L.C.; 
Sacco, W. (FURNAS, Rio de Janeiro (Brazil)). 1982. (In 
Portuguese). NTIS (US Sales Only), PC A25/MF AOl. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The results obtained for the fission gas released models and 
the internal pressure calculation for fuel rod using the FRAPCON- 
1 computer code are presented. 


22512 (INIS-BR—95, pp 377-389) Simulation of fuel rod 
vibration in power reactors by vibration of tape coated with 
cadmium. Holland, L. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil). Centro de Engenharia Nucle- 
ar); Saxe, R.F. (North Carolina State Univ., Raleigh 
(USA)). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The circulation of cooling water in light water power reac- 
tor causes vibrations in internal components. The monitoring of 
those vibrations is necessary to the safe use of reactors. In order to 
study those vibrations, a neutron absorber type vibratory tape was 
introduced in the core of a research reactor type Pulstar operating 
at 80 W of power. The induced power variations were measured 
with an ionization chamber put besides the reactor core. The detec- 
tor signal was recorded and analysed in a PDP-11 computer. The 
analysis of the results show that the power density of the detector 
signal, and thus, the power reactor, increase in the O-25 Hz range 
with an increase in the pulse height vibration. 


22513 (JAERI-M—83-036) Preliminary analyses of crack 
extension behavior in PCI failure. Kikuchi, Akira. (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1983. 20p. (In 
Japanese). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84700818. 
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It is fundamentally necessary to investigate crack extension 
behavior with the progresses of the studies on PCI/SCC failure of 
a LWR fuel. On the bases of irradiation and outpile data on failure 
time, the crack lengths propagating through cladding tube samples 
were estimated using the EPRI model and the code FEMAXI-III. 
Furthermore, the effects of the parameters such as stress, tempera- 
ture, iodine concentration etc. on crack extension were surveyed 
for the purpose of understanding the characteristics of the EPRI 
model. Conclusively, it was made clear that crack extension ex- 
tremely depended on iodine concentration at least for the present 
subject and that the EPRI model could be sufficiently applied to 
the verifications of irradiation and outpile data. 


22514 (NITAR—10(525)) AKORT-1 on-line system for 
technological control of the mixed fuel distribution in fuel ele- 
ments. Baklanov, V.S.; Besednov, G.Yu.; Gadzhiev, G.I. 
(Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1982. 13p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84700809. 

An on-line system for technological control of experimental 
fuel elements with vibrocompacted UO2-PuQO: fuel rods fabricated 
for the BOR-60 reactor is described. Equipment and performance 
specific features of the system mechanical part and electronic cir- 
cuits are considered. The results of the system performance testing 
are given. The fuel element quality sorting is made on the base of 
the analysis of Pu and fuel density distributions in the rod length. 
Gamma-absorption method for density measuring and the method 
of Pu content determination by its own gamma radiation are used 
in the system simultaneously. The system has the following main 
characteristics: tested fuel element diameter is 6 mm; the range of 
fuel rod mean densities is 7-10 g/cm* Pu content in the fuel is more 
than 20%; gamma detectors are the Nal(Tl) detectors with dimen- 
sions 40x40 and 25x25 mm; energy resolution is < 15% for '°7Cs 
gamma line. Electronic circuits of the system operating on-line with 
the D3-28 microcomputer are made using the VECTOR standard. 
The system testing has shown that the error in the fuel density de- 
termination is less than 1%, that for Pu content measuring is 4%, 
the system capacity is 6 fuel elements per hour. 


22515 (NITAR—26(541)) Studying the gaseous fission 
product release inside the cans of the experimental fuel ele- 
ments with compacted uranium dioxide. Sulaberidze, V.Sh.; 
Samsonov, B.V.; Kirillovich, A.P.; Pershin, A.V.; Pimonov, 
Yu.L; Shipigin, N.F.; Ivanov, V.M.; Kroshkin, N.I. 
(Nauchno-Issledovatel'skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1982. 27p. (In Russian). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE847008 10. 

In order to improve the technique for determining the gase- 
ous fission product release in fuel elements under irradiation the ki- 
netics of gas release in the experimental fuel elements with com- 
pacted UO, with density of 10.0 and 10.43 g/cm filled with He at 
the pressure of 0.14-2.49 MPa at fuel burnup upto 4.6% is studied. 
The fuel elements have been irradiated in the SM-2 reactor water 
cooled low-temperature loop channel cell. The fuel element after- 
irradiation examination has included measuring the quantity and 
composition of a gas mixture in fuel cans as well as the analysis of 
the fuel macro- and microstructure and its composition. Analysis of 
the data obtained shows that the fuel initial density does not deter- 
mine the gas release in particular in structures characterized by 
densification under irradiation. The He initial pressure increase 
from 0.14 upto 2.49 MPa does not cause the gas release decrease. 
Relative Xe and Kr ratio in gas mixture inside irradiated fuel ele- 
ments testifies that Xe release is higher. The conclusion is made 
that the obtained data give an opportunity to test and correct em- 


pirical and analytical models of gas release in fuel elements with 
UO. 


22516 (NITAR—36(551)) Bench-scale studies of deposit 
formation on heat transfer surfaces washed by an organic 
coolant. Gavrilin, A.I.; Gataullin, N.G.; Mikhajlov, B.A.; 


Fedoseev, V.E.; Romanova, Z.M. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1982. 23p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84701320. 
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The results of bench-scale capsule tests of the effects of ther- 
mal-hydraulic parameters, namely heated surface temperature, cool- 
ant flow rate, temperature gradients between a heated surface and a 
coolant on the process of deposit formation are presented. It is 
shown that with heated surface temperature increase deposit mass 
grows, while the increase of temperature gradients between a 
heated surface and a coolant accelerates the process of deposit for- 
mation due to thermoelectrical effects. Mass of deposits on a heated 
surface depositing from coolant volume unit under static conditions 
is ten times bigger than that in the case of coolant circulation. The 
ratio of the mass of deposits formed at different coolant flow rates 
is proportional to the ratio rates in the (-1.36) degree. It is conclud- 
ed that the proposed analytical model with satisfactory accuracy 
describes the process of deposit formation in the whole range of in- 
vestigated parameters and can be used for calculating mass of de- 
posits formed on fuel element surface in the process of operation of 
reactors with high-temperature organic coolants. 


22517 Ex-core neutron radiography of large fuel bundles. 
Rhodes, E.A.; Devolpi, A.; Dickerman, C.E.; Rose, D. (Ar- 
gonne National Lab., IL (USA)); Barton, J.P.; Barton, C.F. 
(Neutron Radiography Consulting, La Jolla, CA (USA)); 
Schlapper, G.A.; Brugger, R.M. (Missouri Univ., Columbia 
(USA). Research Reactor Facility). pp 411-418 of Neutron 
radiography. Proceedings of the first world conference San 
Diego, California, USA, December 7-10, 1981. Barton, J.P. 
(Neutron Radiography Consulting, La Jolla, CA (USA)); 
Hardt, P. von der (Commission of the European Communi- 
ties, Petten (Netherlands). Joint Nuclear Research Center) 
(eds.). Dordrecht, Netherlands; D. Reidel (1983). (CONF- 
811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

At the Transient Reactor Test (TREAT) Facility, reactor 
transients induce destructive fuel motion in test capsules to study 
the effects of simulated LMFBR hypothetical core disruptive acci- 
dents. In TREAT Upgrade (TU), capsule size will increase to 37 or 
more fuel pins with steel casings up to 7.2 cm thick. Neutron radi- 
ography is used in determining final material disposition and sec- 
tioning planes for post-mortems. For TU, objectives are to provide 
mass and 3D spatial resolution of displaced fuel and to identify steel 
and sodium. A number of penetrating radiographic techniques were 
investigated for large fuel bundles, including the use of cold, epith- 
ermal, 24-keV, and 14-MeV neutrons. It is found that through a 
combination of techniques, TU radiography needs can likely be 
met, if sources of sufficient intensity and detection methods of ade- 
quate sensitivity are made available. 


22518 Review of neutron radiography development activi- 
ties at Argonne National Laboratory. DeVolpi, A. (Argonne 
National Lab., IL (USA)). pp 59-65 of Neutron radiogra- 
phy. Proceedings of the first world conference San Diego, 
California, USA, December 7-10, 1981. Barton, J.P. (Neu- 
tron Radiography Consulting, La Jolla, CA (USA)); Hardt, 
P. von der (Commission of the European Communities, 
Petten (Netherlands). Joint Nuclear Research Center) (eds.). 
Dordrecht, Netherlands; D. Reidel (1983). (CONF-811215— 
): 


From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

Argonne National Laboratory developments and applications 
in neutron radiography have focused on nondisruptive examination 
of nuclear-reactor fuel under a variety of conditions, including 
fresh and irradiated single- and multiple-pin samples that are con- 
tained in capsules and coolant loops, some of which have thick 
walls or thermal-neutron filters. The developments, which began in 
the early 1960s, include special techniques for energy, time, and di- 
mensional resolution, as well as accommodation of unique radio- 
graphic conditions. The applications have been designed to match 
the capabilities of TREAT, HFEF, and IPNS reactor and accelera- 
tor sources. 
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22519 Feasibility of epi-thermal neutron radiography of 
fast reactor fuel assemblies. Oien, C.T. (Sandia National 
Labs., Livermore, CA (USA)); Barton, J.P.; Barton, C.F. 
(Neutron Radiography Consulting, La Jolla, CA, USA). pp 
403-410 of Neutron radiography. Proceedings of the first 
world conference San Diego, California, USA, December 7- 
10, 1981. Barton, J.P. (Neutron Radiography Consulting, La 
Jolla, CA (USA)); Hardt, P. von der (Commission of the 
European Communities, Petten (Netherlands). Joint Nuclear 
Research Center) (eds.). Dordrecht, Netherlands; D. Reidel 
(1983). (CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

Penetration of the quantities of enriched fuel contained in 
typical fast reactor fuel bundles cannot be achieved using standard 
thermal neutron radiography techniques. This study was therefore 
undertaken to demonstrate the potential of epithermal neutron tech- 
niques. A combination of calculations and experiments using simu- 
lated fuel showed that: (1) intensities of epithermal neutrons from a 
1 MW Triga reactor are sufficient to penetrate a 217-pin bundle of 
typical LMFBR fuel and provide sensitivity to pellet-size disconti- 
nuities; (2) neutrons from fissions generated in the fuel should not 
cause prohibitive background ‘noise’; (3) for basically symmetrical 
bundles, the ability to detect discontinuities depends greatly on the 
precise angles at which the bundle is radiographed; (4) multi-angle 
radiography combined with computerized axial tomography can 
provide powerful analysis of selected cross sections. 


22520 Neutron radiography applications and techniques 
at the Hot Fuel Examination Facility. McClellan, G.C.; 
Richards, W.J. (Argonne National Lab., Idaho Falls, ID 
(USA)). pp 437-443 of Neutron radiography. Proceedings of 
the first world conference San Diego, California, USA, De- 
cember 7-10, 1981. Barton, J.P. (Neutron Radiography Con- 
sulting, La Jolla, CA (USA)); Hardt, P. von der (Commis- 
sion of the European Communities, Petten (Netherlands). 
Joint Nuclear Research Center) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1983). (CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

Neutron radiography has been used extensively at the Hot 
Fuel Examination Facility (HFEF) to evaluate the performance of 
irradiated nuclear fuels and materials. This nondestructive tech- 
nique has proved extremely valuable in determining the internal 
condition of fuel pins during various stages of their burnup lifetime. 
Such features as pellet separation, voids, bond-sodium level, fuel 
cracking, and fissile density variations are easily detected by means 
of neutron radiography. Neutron radiography is also performed on 
large specialized assemblies. These include complete fuel-bundle as- 
semblies, safety-test loops, and test sections from very large-scale 
safety-test loops following severe in-reactor tests. The HFEF neu- 
tron radiography facility is being expanded to provide more versa- 
tility and to allow further development of advanced neutron radi- 
ography techniques. 


22521 Time-resolved neutron radiography of reactor fuel. 
DeVolpi, A. (Argonne National Lab., IL (USA)). pp 661- 
669 of Neutron radiography. Proceedings of the first world 
conference San Diego, California, USA, December 7-10, 
1981. Barton, J.P. (Neutron Radiography Consulting, La 
Jolla, CA (USA)); Hardt, P. von der (Commission of the 
European Communities, Petten (Netherlands). Joint Nuclear 
Research Center) (eds.). Dordrecht, Netherlands; D. Reidel 
(1983). (CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

Under the U.S. DOE fast-reactor safety program, fuel pins 
placed in a test container are irradiated to destruction at the 
TREAT reactor in Idaho. A diagnostic device called the fast-neu- 
tron hodoscope has been developed to generate time-resolved neu- 
tron radiographs of the fuel-destruction. The hodoscope records 
cineradiographic digital-data images of fuel motion during a tran- 
sient experiment, which could be as brief as a few hundred millisec- 
onds or as long as a few minutes. Fission induced in the fuel pro- 
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duces fast neutrons that are collimated and detected by a multi- 
channel array. Time resolution in the order of a millisecond is re- 
quired during much of the power range of the transient. Vertical 
fuel-motion resolution of about half a centimeter and horizontal res- 
olution of a millimeter or less can be achieved over an area of 6.6 x 
121 cm. A very important and unusual feature of the hodoscope di- 
agnostic system is the capability for data to be quantitatively ana- 
lyzed in terms of mass of redistributed fuel. 


2204 Control Systems 


22522 (AEEW-R—1634) Methods of quantitative model 
validation for linear and non-linear systems, with applications 
to nuclear power plant. Butterfield, M.H.; Thomas, P.J. 
(UKAEA Atomic Energy Establishment, Winfrith). Mar 
1983. 116p. NTIS (US Sales Only), PC A06/MF AOl. 
Order Number DE84700811. 

The report presents a number of techniques developed at 
Winfrith for assessing and improving dynamic simulation models. A 
method for selecting best-fit parameters for control engineering ap- 
plications is discussed, and the concept of model-distortion is devel- 
oped, whereby a model’s worth may be assessed quantitatively by 
the extent of time-variation or distortion needed in its nominal con- 
stant parameters to match a recorded transient perfectly. Four ex- 
amples taken from nuclear power station experience are described 
where model-distortion techniques have been applied. 


22523 (I[AE—3543/5) MIC program for calculational 
simulation of experiments on measuring the control rod effi- 
ciency by the method of interference corrections. Nosov, 
V.I.; Kompaniets, G.V.; Petrushenko, R.P. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 37p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE847008 12. 

The MIC program aimed for methematical simulation of ex- 
periments on measuring reactor control system absorbing rod effi- 
ciency and obtained data processing is described. The method of in- 
terference corrections used for calculations permits on the base of 
known values of single control rod efficiency and their mutual in- 
fluence to determine the efficiency of the system in a whole. The 
values of the interference corrections for the MIC program are cal- 
culated by means of the PNK heterogeneous program. The pro- 
gram is written in FORTRAN for the BESM-6 computers. 


22524 (INR—562/9) Optimum regulator matrix of the 
multivariable system in the Wiener sense. Ciechanowicz, W. 
(Institute of Nuclear Research, Warsaw (Poland)). Nov 
1964. 10p. NTIS (US Sales Only), PC A02. Order Number 
DE84901001. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The paper is concerned with obtaining the regulator matrix 
of the multivariable system as a optimum matrix in the Wiener 
sense. It is carried out by the assumption that only the disturbances 
of the system have the noise signal components but not the com- 
mand signals. Another assumption is the considered random proc- 
esses are stationary. 


22525 (JAERI-M—82-180) CAD system for control 
system design and evaluation (version 1). Shimazaki, Junya; 
Shinohara, Yoshikuni. (Japan Atomic Energy Research 
Inst., Tokyo). Nov 1982. 30p. (In Japanese). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84700813. 

An iterative computer program system has been developed 
for computer aided design and evaluation of control systems for nu- 
clear reactor plant. The computer aided system (Version 1) devel- 
oped has some remarkable features in the methods of describing dy- 
namic model, dyanmic simulation, man-computer interaction and 
data management. The dynamic models of subsystems, such as plant 
subsystems and control system, and user’s functions can be input 
separately in the CAD system and the total system is generated 
using the data which specify the connections among them. This 
method of total system generation makes the design work efficient. 
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This report describes an outline of the CAD system (Version 1) and 
test examples of evaluation of pressure control of a BWR plant and 
dynamic simulation using a simplified model of the multi-purpose 
very high temperature gas-cooled experimental reactor. 


22526 (Juel—1861) Bases for a second shutdown system 
with fluid absorber for large pebble bed reactors. Mallener, 
W. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorentwicklung). Aug 1983. 215p. (In 
German). Kernforschungsanlage Juelich G.m.b.H. (Germa- 
ny, F.R.). 

‘ A system, diversified to all existing shutdown systems till 
now, is realizable on the basis of gadolinium. At least the quantity 
of gadolinium given by the neutron-physical shutdown calculations 
is bound adsorptively by the fuel elements. Reactors shutdown with 
fluid neutron adsorbers can be started up by well-fitting measures. 


22527 (KURRI-TR—219, pp 14-17) Development of con- 
trol rod driving mechanism for high neutron flux reactor in 
Kyoto University (KUHFR). Ishihara, Shinji (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). 1982. (In 
Japanese). NTIS (US Sales Only), PC A03/MF AOI. 
(CONF-8102102—). 

From Meeting on research technology; Kumatori, Osaka, 
Japan (10 Feb 1981). 

KUHER is a coupling type reactor of 30 MW power output, 
which have two light-water-moderated and cooled cores inside the 
heavy water reflector. There are six sets of control rod driving 
mechanism (CRDM) in each core, each set driving one control rod. 
The newly developed driving system for CRDM is a unique one 
not employed in any other reactor. The main specifications re- 
quired are as follows: Drive length 650 mm, driving speed 100 
mm/min; control rod magnet deenergizing time 0.3 sec or less, con- 
trol rod falling time to 90% stroke 1 sec or less, finished O.D. 190 
mm or less. There were difficulties in selecting the driving system, 
because various control rod driving systems adopted in power and 
research reactors have both merits and demerits. As a result of in- 
vestigation, three systems have been produced for trial, experiment- 
ed and compared, and the moving coil type CRDM has been em- 
ployed because it is suitable in many points, e.g. it allows continu- 
ous motion of control rods. The construction of moving coil type 
CRDM is explained. In the progress of development from No. 1 to 
No. 3 system is described, starting at the magnetic circuit calcula- 
tion. As the running performance of the CRDM, the relationship 
between the plunger shift in a coil and upward force, and the dif- 
ferential linear running performance, following properties and stop- 
ping characteristics of control rods for coil movement are de- 
scribed. 


22528 (PB—84-119742) Toshiba review, Volume 38, 
Number 11, 1983. (Toshibe Corp., Tokyo (Japan). Principal 
Office). 1983. 2i8p. NTIS, PC E10/MF E01. 

Text in Japanese with English summaries. See also PB84- 
119759. 

This is a special issue highlighting Software Production En- 
gineering and includes articles on: Methodology and Tool for Soft- 
ware Production; An Approach to Software Project Management; 
Requirement Analysis Requirement; Software Design Methodolo- 
gy; Methodology and Tools for Program Design; Test and Quality 
Assurance for Software; Software Development for Industrial Con- 
trol System and Support System for Software Development for 
Distributed Processing. Also contains sections on Patents and infor- 
mation on new technology developed by Toshiba. 


22529 NRC research supports nuclear safety goals. 
Newman, M. EPRI (Electric Power Research Institute) Jour- 
nal; 9: No. 1, 30-33(Jan 1984). 

The Nuclear Regulatory Commission (NRC) participates 
with the Electric Power Research Institute (EPRI) on jointly 
funded research programs because it supports the concept that 
technical information is essential to decision making. A review of 
sample projects include the work following the Three Mile Island 
accident at the. Loss-of-Fluid Test Facility (LOFT) in Idaho and 
the two-loop test apparatus (TLTA) in California. NRC research 
also covers risk analysis, human factors in decision making, seismic 
design, plant aging, and equipment qualification. (DCK) 
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22530 Automated reasoning in man/machine control sys- 
tems. Stratton, R.C.; Lusk, E.L. (Argonne National Labora- 
tory, P.O. Box 2528, Idaho Falls, ID 83401). Transactions of 
the American Nuclear Society; 45: 204-205(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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REFER ALSO TO CITATION(S) 23532 


22531 (LNL—18) Cost effectiveness of dilute chemical 
decontamination. LeSurf, J.E.; Weyman, G.D. (London Nu- 
clear Ltd., Niagara Falls, Ontario (Canada)). 1984. 20p. 
(CONF-811103—133). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84701120. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The basic principles of dilute chemical decontamination are 
described, as well as the method of application. Methods of com- 
puting savings in radiation dose and costs are presented, with re- 
sults from actual experience and illustrative examples. It is conclud- 
ed that dilute chemical decontamination is beneficial in many cases. 
It reduces radiation exposure of workers, saves money, and simpli- 
fies maintenance work. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 22384, 22403, 22527, 22565, 22575, 22597, 
22598, 22625, 22897 


22532 (AAEC/E—574) Reduced enrichment fuel and its 
reactivity effects in the University Training Reactor Moata. 
Wilson, D.J. (Australian Atomic Energy Commission Re- 
search Establishment, Lucas Heights). Aug 1983. 22p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701324. 

Concern for nuclear proliferation is likely to preclude future 
supply of highly enriched uranium fuel for research reactors such 
as the University Training Reactor Moata. This study calculates the 
fuel densities necessary to maintain the reactivity per plate of the 
present high enrichment (90 per cent **5U) fuel for a range of 
lower enrichments assuming that no geometry changes are allowed. 
The maximum uranium density for commercially available alumini- 
um-type research reactor fuels is generally considered to be about 
1.7 g cm~*. With this density limitation, the minimum enrichment to 
maintain present reactivity per plate is about 35 per cent 7°5U. For 
low enrichment (max. 20 per cent 7°°U) fuel, the required U density 
is about 2.9 g cm~*, which is beyond the expected range for UAI/ 
sub x/-Al but within that projected for the longer term develop- 
ment and full qualification for UsOs-Al. Medium enrichment (nomi- 
nally 45 per cent 7°5U) Al/sub x/-Al would be entirely satisfactory 
as an immediate replacement fuel, requiring no modifications to the 
reactor and operating procedures, and minimal reappraisal of safety 
issues. Included in this study are calculations of the fuel coefficients 
at various enrichments, the effect of replacing standard fuel plates 
or complete elements with 45 per cent enriched fuel, and the reac- 
tivity to be gained by replacing 12-plate with 13-plate elements. 


22533 (CEA-CONF—7030) OSIRIS, a MTR adapted and 
well fitted to LEU utilization, qualification and development. 
Barnier, M.; Beylot, J.P. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Oct 1983. 13p. 
(CONF-8310176—9). NTIS (US Sales Only), PC A02/MF 
A0O1. Order Number DE84750773. 

From International meeting on reduced enrichment for re- 
search and test reactors; Tokai, Japan (24 Oct 1983). 

Portions are illegible in microfiche products. 

The MTR OSIRIS has been successfully operated for 4 
years using the Caramel” low enriched uranium dioxyde fuel for 
the whole core loading. In the first part the performance and oper- 
ating experience obtained up to the present time with Caramel” 
are examined. In a second part the paper discusses the results of the 
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calculations for a complete OSIRIS core loaded with 20% silicide 
fuel and makes a comparison with UAIl 93% and “Caramel” 7% 
fuels. 


22534 (DOE/ER/04207—16) Texas A and M University 
Nuclear Science Center. Twentieth progress report, January 
1-December 31, 1983. Deigl, H.J.; Head, J.G.; Petesch, J.E.; 
Rogers, R.D.; Willits, B.W. (Texas A and M Univ., College 
Station (USA). Texas Engineering Experiment Station). Mar 
1984. Contract AC05-76ER04207. 96p. (ORO—4207-16). 
NTIS, PC A0O5/MF A001; GPO Dep. Order Number 
DE84010023. 

Reactor utilization improved slightly from 1982 with in- 
creases seen in total number of irradiations, number of samples irra- 
diated, and total experiment hours. Reactor operation of 94.6 MW- 
days for 1983 represents approximately a 1.4% increase over the 
previous year. Effective 1 September 1983 the operating schedule 
for the NSCR has been reduced to include only two fourteen hour 
shifts and three eight hour shifts per week unless special requests 
are made. An NSC Users Group has been created and meets peri- 
Odically to discuss experimenter needs. Core VIII, established in 
December 1982, was used throughout 1983. Pulse operations were 
reinitiated in February 1983 for the first time since 1976, and a total 
of 75 pulses ($116.38 total pulse reactivity) were executed. A pulse 
test program to monitor peak core temperatures and to periodically 
inspect certain fuel elements was completed satisfactorily. Several 
major facility projects, modifications, and improvements were com- 
pleted during the past year. 


22535 (EIR—478) Measurement of the physics properties 
of gas-cooled fast reactors in the zero energy reactor PRO- 
TEUS and analysis of the results. Richmond, R. (Eidgenoes- 
sisches Inst. fuer Reaktorforschung, Wuerenlingen (Switzer- 
land)). Dec 1982. 90p. NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE84701297. 

The main aim of the fast reactor physics measurements car- 
ried out in the zero energy reactor PROTEUS was to check the 
performance of data sets and calculation methods used in the design 
of fast breeder reactors. This allowed the accuracy of the power 
reactor calculations to be determined and enabled an assessment to 
be made of whether this accuracy would be sufficient to allow the 
design, construction and licensing of the GCFR power reactor. In 
order to carry out the physics measurements an existing zero 
energy reactor was converted to a form in which a central fast re- 
actor lattice was surrounded by thermal zones to drive the reactor 
critical. One of the most important measuring techniques used to 
check the performance of data sets and calculation methods was 
the determination of reaction rate ratios and, by using an appropri- 
ate range of nuclides, it was possible to obtain a detailed picture 
covering 70% of reactions taking place in the central part of the 
fast reactor zone and with an accuracy of +-1.5% in a typical 
ratio. A further technique used during the work on GCFR-PRO- 
TEUS was the measurement of neutron spectrum which was car- 
ried out in a wide range of environments and, in the later stages of 
the work, covered the energy range from 9 keV to 2.3 MeV. These 
measurements, in particular, indicated significant errors in the 
FGL4 scattering cross-sections. A third technique, which was de- 
veloped to a high degree of accuracy, was the measurement of re- 
activity worths. This was used in measurements of the worths of 
small samples and also in the application of the null reactivity tech- 
nique to determine k-infinity and hence the absorption cross-sec- 
tions of reactor structural materials. 


22536 (INIS-BR—95, pp 330-346) Theoretical studies 
aiming at the IEA-R1 reactor core conversion from high U- 
235 enrichment to low U-235 enrichment. Frajndlich, R. (In- 
stituto de Pesquisas Energeticas e Nucleares, Sao Paulo 
(Brazil). Centro de Operacao e Utilizacao do Reator de Pes- 
quisas). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A011. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The research reactors, of which the fuel elements are of 
MTR type, function presently, almost in the majority, with high U- 
235 enrichment. The fear that those fuel elements might generate a 
considerabLe proliferation of nuclear weapons rendered almost 
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mandatory the conversion of highly enriched fuel elements to a low 
U-235 enrichment. As the IEA-R1 reactor of IPEN is operating 
with highly enriched fuel elements a study aiming at this conver- 
sion was done. The problems related to the conversion and the re- 
sults obtained, demonstrated the technical viabilty for its realiza- 
tion. 


22537 (INIS-BR—95, pp 403-412) Nondestructive analy- 
sis of uranium mass in MER fuel elements. Coelho, P.R.P.; 
Holland, L. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo (Brazil). Centro de Engenharia Nuclear). 1982. 
(In Portuguese). NTIS (US Sales Only), PC A25/MF AO1. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

Results of uranium mass non destructive analysis by the 
pulsed source technique are presented. The method used is that of 
relate measurement, being that the uranium mass is determined by 
the measurement of the delayed neutron production, emited after 
fissions, produced by sample irradiated with pulses of 14 MeV neu- 
trons. Three types of samples were analysed: metallic uranium 
disks, sintered pellets of uranium dioxide and plates of uranium-alu- 
minium alloys, surrounded by an aluminium coat. Those plates si- 
mules the fuel elements for MTR type reactor. The result of the 
measurements are reproducible in the range of 1.6 to 3.9%. The 
errors in a specified measure depends on the form, size and mass of 
the sample. 


22538 (INIS-BR—95, pp 413-421) New fuel element for 
Argonaut reactor. Parameters determination for fabrication of 
U;O, and graphite pellets. Brito Aghina, L.O. de; Dutra, 
P.B. (Instituto de Engenharia Nuclear, Rio de Janeiro 
(Brazil)). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The development of a new fuel type for the Argonaut reac- 
tor is described. This new fuel element is make with tubes filled by 
UsOs pellets mixed with powder graphite and bakelite. 


22539 (INIS-BR—95, pp 492-495) Thermohydraulic and 
physical aspects of nuclear power fluidized reactor. Sefidvash, 
F. (Rio Grande do Sul Univ., Porto Alegre (Brazil). Dept. 
de Engenharia Nuclear). 1982. (In Portuguese). NTIS (US 
Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A nuclear power reactor that is being developed based in 
fluidized bed theory, is described. Some advantages of this power 
reactor upon other existing types, as that of pressurized water 
(PWR), are presented. 


22540 (KFK—3383-B) Report on the operation in 1981 of 
the FR2 research and testing reactor. Bluemle, J. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Hau 
tabteilung Kerntechnische Betriebe). Sep 1983. 92p. (in 
German). NTIS (US Sales Only), PC A05/MF A01. Order 
Number DE84750986. 

The outstanding event in 1981, the last year of FR2 oper- 
ation, was the final shutdown of the reactor on December 21, 1981. 
It brought to an end a 20 years period of successful reactor oper- 
ation and experimentation. The FR2 was the first nuclear reactor to 
be planned, designed and built in Germany. It had been conceived 
as a universal-purpose reactor and thus allowed to perform beam 
tube experiments, to irradiate reactor materials and nuclear fuels, 
and to produce radioactive isotopes. During the period of reporting 
the net capacity factor of the reactor attained 91% in the scheduled 
period of power operation. An average power of 43,9 MW led to a 
thermal energy production of 8868 MWd. The development of the 
experimental utilization of the FR2 reflected the forth-coming de- 
commissioning of the reactor. After two beam tube experiments 
had been transferred to external reactors, 20 experiments of this 
type were still pursued which, however, were very intensively ex- 
ploited till the very last day of operation, inclusive of the cold neu- 
tron source and the low-temperature irradiation rig. Isotope pro- 
duction rose to an unexpectedly high level. The number of the in- 
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strumented capsule test rigs and the utilization of the y-irradiation 
rig remained unchanged compared with the preceding year. 


22541 (KURRI-TR—219, pp 4-7) Dismantling examina- 
tion after irradiation for graphite reflector elements of KUR. 
Sagane, Toshimitsu; Ishikawa, Yoshiaki; Kozuka, Toshihiko; 
Kawamoto, Keizo; Matsushita, Toshiharu (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). 1982. (In 
Japanese). NTIS (US Sales Only), PC A03/MF AOI. 
(CONF-8102102—). 

From Meeting on research technology; Kumatori, Osaka, 
Japan (10 Feb 1981). 

The dismantling examination after irradiation for two graph- 
ite reflector elements of the KUR, which swelled due to neutron 
irradiation, is reported. The structure of the reflector elements is 
composed of square bar graphite and its container made of alumi- 
num. The dismantling process and the investigation, such as the 
analysis of sampled gas, the mechanical strength test and micros- 
tructural observation of the aluminum containers, and the measure- 
ment of residual radioactivity in aluminum, are described. The nu- 
clides detected by chemical analysis and their radioactive intensity 
are tabulated, and the irradiated neutron fluence was estimated at 
1.9 x 107° - 1.2 x 10? n/cm? for thermal neutrons and 1.5 x 107° - 
5.6 x 107° n/cm? for fast neutrons. The residual gas volume in the 
reflector elements was 1243 ml in the standard state, and the kinds 
and volume composition of the gas are shown. The black substance 
adhered inside the aluminum containers was chemically analyzed, 
and its data are described. The mechanical strength change due to 
irradiation was investigated especially for the relation among fast 
neutron fluence, tensile strength and annealing temperature. 


22542 (ORNL/TM—9106) Chronology of the beryllium 
replacement shutdown at the High Flux Isotope Reactor 
(HFIR), 1983. Kohring, M.W. (Oak Ridge National Lab., 
TN (USA)). Apr 1984. Contract AC05-84OR21400. 7Op. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. Order Number 
DE84010614. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

In addition to the permanent beryllium reflector, several 
other components were replaced. The outer shroud and lower 
tracks were replaced. The new control rod access plugs and the 
upper tracks were installed. Replacement of collimator tubes for 
HB-1 and -2 are tentatively slated for the next permanent beryllium 
changeout. Inspection of the reactor vessel, the vessel-to-nozzle 
welds, core support structure, and vessel internal cladding showed 
them to be in acceptable condition. The highest, accumulative radi- 
ation doses received by Reactor Operations personnel during the 
shutdown, in mrem, were 665, 606, and 560; the highest for P and 
E personnel were 520, 505, and 475. 


22543 Reactor in-situ test-fuel neutron radiography. De- 
Volpi, A.; Rhodes, E.A. (Argonne National Lab., IL 
(USA)). pp 481-486 of Neutron radiography. Proceedings of 
the first world conference San Diego, California, USA, De- 
cember 7-10, 1981. Barton, J.P. (Neutron Radiography Con- 
sulting, La Jolla, CA (USA)); Hardt, P. von der (Commis- 
sion of the European Communities, Petten (Netherlands). 
Joint Nuclear Research Center) (eds.). Dordrecht, Nether- 
lands; D. Reidel (1983). (CONF-811215—). 

From 1. world conference on neutron radiography; San 
‘Diego, CA, USA (7 Dec 1981). 

Includes author index. 

The hodoscope at TREAT has been adapted to provide 
time-integrated radiographic images of fuel distribution. The reac- 
tor operating at a low steady-state power induces fission neutrons 
in the test fuel monitored by the hodoscope. The fast neutrons are 
detected in two arrays of recoil-proton detectors. A fast-neutron ra- 
diograph can be reconstructed from the digital data. Four key ben- 
efits are: the radiographs have good sample density contrast, the 
data may be obtained soon after a preceding destructive experi- 
ment, it is not necessary to disturb the test sample, and the digital 
data format is directly compatible with quantitative analysis. 
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22544 Image restoration to increase resolution of the 
fast-neutron hodoscope. Rhodes, E.A.; DeVolpi, A. (Ar- 
gonne National Lab., IL (USA)). pp 487-494 of Neutron ra- 
diography. Proceedings of the first world conference San 
Diego, California, USA, December 7-10, 1981. Barton, J.P. 
(Neutron Radiography Consulting, La Jolla, CA (USA)); 
Hardt, P. von der (Commission of the European Communi- 
ties, Petten (Netherlands). Joint Nuclear Research Center) 
(eds.). Dordrecht, Netherlands; D. Reidel (1983). (CONF- 
811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

The fast-neutron hodoscope is a cineradiographic device that 
monitors fuel motion within thick opaque test capsules during 
power transients at the Transient Reactor Test Facility reactor 
which simulate LMFBR accident conditions. By means of a colli- 
mator and a detector array, emissive neutron radiographic digital 
data is collected in time-resolved and time-integrated (scan) modes. 
The data is digitally reconstructed into radiographic images and 
used directly for quantitative analysis. Spatial resolution is adequate 
in most cases (due in part to fuel-motion correlation), but is margin- 
al for a few experiments. To enhance the resolution of existing col- 
limators, hardware and software techniques are being applied, in- 
cluding collimator repositioning, decreasing scan increments, noise 
reduction, and fitting procedures involving fuel-motion models and 
deconvolution. Significant improvements in spatial resolution have 
been obtained. 


22545 Neutron radiography facilities at Sandia National 
Laboratories, Albuquerque. Hasenkamp, F.A. (Sandia Na- 
tional Labs., Albuquerque, NM). pp 163-171 of Neutron ra- 
diography. Proceedings of the first world conference San 
Diego, California, USA, December 7-10, 1981. Barton, J.P.; 
Hardt, P. von der (eds.). Dordrecht, Netherlands; D. Reidel 
(1983). (CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

SNLA has had a neutron radiography (NR) facility since 
1964. The first NR capability was associated with a five megawatt 
reactor which had been designed for irradiation of large objects. It 
was a usable NR facility although the flux was rather low. A 
second reactor was completed at SNLA in 1968. This was a 
TRIGA reactor that could be operated in either the pulse mode or 
the steady-state mode at 300 kW. The second NR tube was in- 
stalled in this reactor in 1970. At this same time a 1.7 milligram 
252Cf source was procured for evaluation as a transportable NR fa- 
cility. The second tube was replaced in 1975 with one which pro- 
vided a much larger image area and for which studies had been 
made to optimize the tube base for the best possible neutron beam. 
It provided for remote selection of different collimator ratios. The 
ACPR was shut down in 1978 for the purpose of replacing the fuel 
with a BeO/UO2 fuel developed to increase the reactor pulse capa- 
bility, and to allow steady-state operation at 2 MW. The same neu- 
tron tube was reinstalled but had to be moved to a less desirable 
location. This resulted in a modification to the base with some loss 
in beam intensity compared to the original position. 


22546 Neutron radiography techniques at Sandia Nation- 
al Laboratories, Albuquerque. Hasenkamp, F.A. (Sandia Na- 
tional Labs., Albuquerque, NM). pp 173-180 of Neutron ra- 
diography. Proceedings of the first world conference San 
Diego, California, USA, December 7-10, 1981. Barton, J.P.; 
Hardt, P. von der (eds.). Dordrecht, Netherlands; D. Reidel 
(1983). (CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

Previously existing neutron radiographic techniques at 
SNLA proved inadequate to resolve individual component layers 
within a thermal battery cell stack. This paper describes the investi- 
gation that was successfully conducted to improve the technique 
and achieve the necessary resolution. Another improvement that 
has been investigated is the installation of a cold neutron capability. 
This investigation, conducted by an outside contractor, shows 
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clearly that a greatly improved neutron radiography capability for 
some conditions would be gained. No determination has been made 
at this time whether or not it will be installed. 


22547 TREAT neutron radiography facility. Harrison, 
L.J. (Argonne National Lab., Idaho Falls). pp 251-256 of 
Neutron radiography. Proceedings of the first world confer- 
ence San Diego, California, USA, December 7-10, 1981. 
Barton, J.P.; Hardt, P. von der (eds.). Dordrecht, Nether- 
lands; D. Reidel (1983). (CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

The TREAT reactor was built as a transient irradiation test 
reactor. By taking advantage of built-in system features, it was pos- 
sible to add a neutron radiography facility. This facility has been 
used over the years to radiograph a wide variety and large number 
of preirradiated fuel pins in many different configurations. Eight 
different specimen handling casks weighing up to 54.4 t (60 T) can 
be accommodated. Thermal, epithermal and track-etch radiographs 
have been taken. Neutron radiography service can be provided for 
specimens from other reactor facilities, and the capacity for storing 
preirradiated specimens also exists. 


22548 Hot fuel examination facility neutron radiography 
reactor design. Richards, W.J.; McClellan, G.C. (Argonne 
National Lab., Idaho Falls). pp 257-262 of Neutron radiog- 
raphy. Proceedings of the first world conference San Diego, 
California, USA, December 7-10, 1981. Barton, J.P.; Hardt, 
P. von der (eds.). Dordrecht, Netherlands; D. Reidel (1983). 
(CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

The high demand for neutron radiography of both irradiated 
and non-irradiated reactor structural and fuel specimens resulted in 
the decision to install a neutron radiography facility in the Hot 
Fuel Examination Facility/North at Argonne National Laboratory's 
Idaho Site. The neutron radiography facility was designed for both 
in-cell and out-of-cell radiography with high throughput. The facil- 
ity uses state-of-the-art radiography techniques with maximum flexi- 
bility for incorporating radiography techniques to be developed in 
the future. 


22549 Operation and modification of the HEDL Neutron 
Radiography Facility. Tomlinson, R.L.; Perfect, J.F. (Wes- 
tinghouse Hanford Co., Richland, WA). pp 263-270 of Neu- 
tron radiography. Proceedings of the first world conference 
San Diego, California, USA, December 7-10, 1981. Barton, 
J.P.; Hardt, P. von der (eds.). Dordrecht, Netherlands; D. 
Reidel (1983). (CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

The Neutron Radiography Facility (NRF) at the Hanford 
Engineering Development Laboratory (HEDL) was originally built 
to perform neutron radiography of unirradiated fuel pins for the 
Fast Flux Test Facility (FFTF). Modifications have been complet- 
ed recently on the NRF which now enable neutron radiography of 
irradiated fuel pins to be accomplished. In addition, modifications 
were made to the existing facility to improve handling capabilities 
and enable precise alignment of unirradiated fuel assemblies which 
contain 217 fuel pins. The equipment design had to provide for safe 
handling of the irradiated components to prevent excessive radi- 
ation exposure to personnel. Procedures were developed and inter- 
locks installed to supplement the design and provide an additional 
margin of safety for the facility components and cask handling 
equipment. While the facility was shut down for modifications, cer- 
tain other changes were made to the existing facility to improve the 
beam intensity and quality. 
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Design of the Fuels and Materials Examination 
Facility (FMEF) Neutron Radiography Facility for irradiated 
fuel. Tomlinson, R.L.; Henshall, J.B. (Westinghouse Han- 
ford Co., Richland, WA). pp 271-277 of Neutron radiogra- 
phy. Proceedings of the first world conference San Diego, 
California, USA, December 7-10, 1981. Barton, J.P.; Hardt, 
P. von der (eds.). Dordrecht, Netherlands; D. Reidel (1983). 
(CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

The Fuels and Materials Examination Facility (FMEF) is a 
breeder reactor program facility currently under construction at the 
Hanford Reservation. Major activities carried out in the FMEF are 
post-irradiation examination of breeder reactor subassemblies, fuel 
and control pins, and materials; test pin fabrication for use in the 
Fast Flux Test Facility (FFTF); and Secure Automated Fabrication 
(SAF) of FFTF and Clinch River Breeder Reactor fuel. An impor- 
tant feature of the FMEF is the neutron radiography examination 
facility which will examine full or partial fuel assemblies at short 
decay times following long-term reactor irradiation. The neutron 
source is a One-megawatt TRIGA reactor which supplies intense 
neutron beams to the two neutron radiography exposure facilities. 
These two exposure facilities operate simultaneously and independ- 
ently so that both full fuel assemblies and individual fuel pins can 
be neutron radiographed in the separate exposure facilities at the 
same time using collimation systems that are continuously and re- 
motely variable over a wide range of resolutions. Motor-operated 
conveyor systems position and remove the film cassettes. Adjacent 
film handling and automated darkroom facility designs were based 
upon industrial neutron radiographic experience gained in the past 
13 years. 


22551 Performance of the Mound Facility Californium 
Multiplier. Hastings, J.D. (Monsanto Research Corp., Mia- 
misburg, OH). pp 695-697 of Neutron radiography. Pro- 
ceedings of the first world conference San Diego, Califor- 
nia, USA, December 7-10, 1981. Barton, J.P.; Hardt, P. von 
der (eds.). Dordrecht, Netherlands; D. Reidel (1983). 
(CONF-811215—). 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

The Californium Multiplier (CFX) is a subcritical fission 
system which supplies neutrons for neutron radiography and neu- 
tron activation analysis. Such a unit has been built by IRT Corpo- 
ration for use with approximately 20 mg Cf-252, was installed at 
the Mound Facility in September 1977, and has been operating 
since October 1977, primarily for neutron radiography production. 
A Cf-252 source within a moderating and shielding medium (not a 
CFX) produces a flux of approximately ! X 107 n/cm?/sec per mil- 
ligram Cf-252. To achieve thermal neutron flux levels of 10° n/ 
cm*/sec requires approximately 150 mg of Cf-252 with an initial 
cost of over 1,500,000 US dollars for souce material and encapsula- 
tion. The CFX provides a viable alternative to using such large 
sources to achieve the desired flux levels. A flux level of 1 X 10° 
n/cm*/sec is obtained in the CFX with only 5 mg of Cf-252, pro- 
viding a thermal neutron flux multiplication of about 30. The Cf- 
252 cost is reduced to about 16,000 US dollars per year for a CFX. 
The Mound CFX is primarily used for neutron radiography and is 
capable of producing neutron radiographs nearly similar in quality 
to those obtained by reactor facilities. The CFX facility has been 
operational all but a few days for minor building modifications or 
neutron source changes. Approximately 65,000 parts have been ra- 
diographed in the more than three year period from October 1977 
to June 1981. 
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REFER ALSO TO CITATION(S) 22560, 22564, 23112 


22552 (JAERI-M—82-187) Fuel centerline temperature 
measurement experiment in JMTR, (5). Design and fabrica- 
tion of the second assembly. Itoh, Noboru; Matsubara, Kuni- 
hiko; an Kiichi; Itoh, Hisanori; Nakajima, Teruo. (Japan 
Atomic me! Research Inst., Tokyo). Dec 1982. 56p. (In 
Japanese). S (US Sales Only), PC A04/MF AO1. Order 
Number DE84700816. 
A series of LWR fuel centerline temperature measurements 
in JMTR by utilizing the water loop (OWL-1). The 
first assembly for the planned experiments, which irradiation and 
post-irradiation examinations had been finished, was a four-rod 
bundle with fuel-clad gaps parametrically changed. The second as- 
sembly is planned to be a three-rod bundle with normal cladding 
and copper barriered and zirconium lined cladding, which are ef- 
fective as a counter measure for prevention of fuel failure due to 
pellet-clad interaction (PCI). The aim of the experiment with the 
second assembly is to study thermal behavior of these remedy fuels. 
This report summarizes design and characterization of the second 
assembly. 


22553 (UNI—757) Production test N-425 activated corro- 
sion products (CRUD) behavior study. Emory, B.B. (UNC 
Nuclear Industries, Inc., Richland, WA (USA)). 13 Apr 
1977. Contract AC06-65RL01857. 3ip. NTIS, PC A03/MF 
AO01; 1; GPO Dep. Order Number DE84026238. 
Portions are illegible in microfiche products. 

of this production test is to authorize the installation 
and operation of two high pressure recirculating loops in Cell 1 and 
a sample station in the access corridor, adjacent to Cell 1, to evalu- 
ate sampling system reliability and accuracy and to develop a sam- 
pling program for basic characterization of the primary coolant 
crud, including formation, transportation and deposition mecha- 
nisms. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 22321, 22459, 22529, 22851, 23175 


22554 (AECL—6835) Safety research for CANDU reac- 
tors. Hancox, W.T. (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba. Whiteshell Nuclear Research Establish- 
ment). Oct 1982. 53p. (CONF-8112101—1). NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE84701319. 

From International Atomic Energy Technical Committee 
meeting on thermal reactor safety research; Moscow, USSR (1 Dec 
1981). 

, Continuing research to develop and verify computer models 
of CANDU-PHW reactor process and safety systems is described. 
It is focussed on loss-of-coolant accidents (LOCAs) because they 
are the precursors of more serious accidents. Research topics in- 
clude: (i) fluid-dynamic and heat-transfer processes in the heat 
transport system during the blowdown and refilling phases of 
LOCAs; (ii) thermal and mechanical behaviour of fuel elements; 
(iii) thermal and mechanical behaviour of the fuel and the fuel- 
channel assembly in situations where the heavy-water moderator is 
the sink for decay heat produced in the fuel; (iv) chemical behav- 
iour of fission gases that might be released into the reactor coolant 
and transported to the containment system; and (v) combustion of 
hydrogen-air-steam mixtures that would be produced if fuel tem- 
peratures were sufficiently high to initiate the zirconium-water re- 
action. The current status of the research on each of these topics is 
highlighted with particular emphasis on the conclusions reached to 
date and their impact on the continuing program. 


22555 (AECL—7754) Deformation and failure of Zirca- 
loy fuel sheaths under LOCA conditions. Sagat, S.; Sills, 
H.E.; Walsworth, J.A.; Foote, D.E.; Shields, D.F. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Oct 1982. 57p. NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE84701140. 

A unified, microstructural creep law that simulates the tran- 
sient creep deformation of Zircaloy at temperatures above 750 K 
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has been used to follow the interaction of diffusional and disloca- 
tion creep with changes in material microstructure (grain size, re- 
crystallization, phase fraction and anisotropy) under loss-of-coolant 
accident (LOCA) conditions. Comparison of a membrane sheath 
model using this creep law with a large number of tube tests (> 
700) in an inert environment has demonstrated good predictive ca- 
pability. This model has been extended to cover other aspects af- 
fecting deformation and failure of CANDU fuel sheaths such as: 
non-uniform metallurgical structure distribution resulting from tem- 
perature profiles along the sheath length, oxidation of the fuel 
sheaths, cracking of the oxidized layers and localized straining, 
large strain failure, and failure by beryllium assisted cracking. 


22556 (AECL—7814) Studies of hydrogen combustion in 

an intermediate-scale test facility. Kumar, R.K.; Tamm, H.; 

Harrison, W.C. (Atomic Energy of Canada Ltd., Pinawa, 

Manitoba. Whiteshell Nuclear Research Establishment). Jan 
1984. 62p. Scientific Document Distribution Office, Atomic 

coe? of Canada Limited, Chalk River, Ontario, Canada 
5.00. 

Work performed under Canada/US Waste Management Ex- 
change Agreement. 

Combustion of hydrogen-air-steam mixtures has been studied 
in a 2.3-m (8 ft) diameter sphere and in a pipe-sphere combination 
consisting of a 0.3-m (1 ft) diameter, 6-m (20 ft) long pipe connect- 
ed to the sphere. The range of concentrations investigated included 
4 to 42% hydrogen and up to 40% steam by volume. Most of the 
experiments were conducted at 100°C and near-atmospheric pres- 
sure (~ 98 kPa) although some experiments were also performed at 
room temperature. The effects of fan-induced turbulence were in- 
vestigated qualitatively. In some experiments, gratings in the form 
of perforated sheets were placed in the sphere to assess their effect 
on combustion. Combustible mixtures in the sphere, alone, were ig- 
nited either at the bottom, centre, or top with a single electric 
spark. To evaluate the effects of volume geometry on combustion, 
hydrogen-air mixtures were ignited either at the pipe end or at the 
sphere centre. The effects on combustion of concentration differ- 
ences between the gases in the pipe and in the sphere were investi- 
gated by placing a rupture disc in the pipe near its junction with 
the sphere. Discussion of the experimental results is presented. 


22557 (AEEW-R—1530) MABEL 2: a code to analyse 
cladding deformation in a loss-of-coolant accident. Part 2: the 
equations. Bowring, R.W.; Cooper, C.A. (UKAEA Atomic 
Energy Establishment, Winfrith). Jun 1983. 45p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84701310. 

The code manual for MABEL-2 is written in four parts. Part 
2 describes the equations programmed. The code is divided into a 
number of modules which are largely independent, namely the Ge- 
ometry, Thermal-Hydraulic, Fuel and Cladding Temperature, Fuel 
Rod Internal Gas Pressure and Creep Modules. The equations in 
MABEL are described under these headings. 


22558 (AEEW-R—1532) MABEL 2: a code to analyse 
cladding deformation in a loss of coolant accident. Part 4: 
coding details. Bowring, R.W.; Cooper, C.A.; Nye, M.T.S. 
(UKAEA Atomic Energy Establishment, Winfrith). Jun 
1983. 133p. NTIS (US Sales Only), PC A0O7/MF AOI. 
Order Number DE84701311. 

The calculation strategy of MABEL-2 and the hierarchy and 
purpose of its subroutines are described so that a programmer can 
readily identify both the overall structure of the code and the func- 
tions of its constituent parts. Also, to assist those who wish to ex- 
amine the coding in detail, the common block variables are defined 
and a list is given of all variables used in the code, together with 
the subroutines in which they are used. 


22559 (AEEW-R—1591) Reflooding experiments on a 49- 
rod cluster containing a long 90% blockage. Pearson, K.G.; 
Cooper, C.A.; Jowitt, D.; Kinneir, JH. (UKAEA Atomic 
Energy Establishment, Winfrith). Jan 1983. 185p. NTIS (US 
Sales Only), PC AO9/MF AOl. Order Number 
DE84701312. 
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A series of reflooding experiments was performed on a 
model fuel assembly, containing a very severe partial blockage, in 
the THETIS rig. The assembly comprised 49 full length, electrical- 
ly heated fuel rod simulators and the blockage was created by at- 
taching thin-walled, preformed swellings to a group of 16 rods. Re- 
sults are presented for single phase and forced reflooding experi- 
ments. The most important findings relate to the improvements in 
heat transfer created by spacer grids and the nature of the heat 
transfer processes within the blockage. Spacer grids are shown to 
improve heat transfer by increasing turbulence and also, when wet, 
by cooling the steam flowing through them. Liquid penetration evi- 
dently deteriorates as the rewetting front approaches the blockage, 
allowing the steam through the blockage to supérheat strongly and 
giving rise to a late peak in cladding temperature. At low reflood- 
ing rates there is a temperature penalty associated with the block- 
age which becomes increasingly larger as the reflooding rate is re- 
duced. The adequacy of cooling in this very severe blockage be- 
comes questionable when the reflooding rate falls to about 2cm/s. 


22560 (AERE-M—3194) Emission of fission products and 
other activities during the accident to Windscale Pile No. 1 in 
October 1957. Chamberlain, A.C. (UKAEA Atomic Energy 
Research Establishment, Harwell. Environmental and Medi- 
cal Sciences Div.). Jul 1981. 40p. NTIS (US Sales Only), 
PC A03/MF A0O1. Order Number DE84701115. 

Information on the release of activity from Windscale during 
the accident of October 1957 is reviewed, and some previously un- 
published data are given. The activities of "I released to atmos- 
phere, retained on the pile filters and washed out of the pile are 
compared with the activity in the channels involved in the fire. The 
information on the physical form of the released activity is summar- 
ised. 


22561 (BMI—1983-019) German standard problem No. 3 
(2nd containment standard problem): ‘Pipe rupture in a single- 
branch compartment chain’. Nguyen, D.L.; Winkler, W. 
(Bundesministerium des Innern, Bonn (Germany, F.R.); Ge- 
sellschaft fuer Reaktorsicherheit m.b.H. (GRS), Garching 
(Germany, F.R.)). Nov 1983. 263p. (In German). (GRS-A— 
866). Fachinformationszentrum Energie, Physik, Mathema- 
tik, Karlsruhe (Germany, F.R.). 

The present report shows the comparison results of German 
Standard Problem No. 3. The performance of the SP by GRS was 
sponsored by BMI under Contract No. SR 211 which also included 
some financial support for part of the participants’ (mostly licensing 
authorities) calculations. Basis of the SP was the pressurized water 
blowdown test CASP2 performed in the model containment of Bat- 
telle-Institut in Frankfurt within BMFT Research Project RC 50. 
Finally, 9 German organizations took part in the precalculations 
with 9 different codes and additional code modifications based on 
lumped parameter models. The “blind” results of USNRC and 5 
other international organizations were evaluated separately. The re- 
sults of the best-estimate precalculations are, in general, good with 
respect to the more complicated problem (compared to the Ist 
Containment SP) and the possible effects of uncertainties of meas- 
ured input data (socalled extended experimental error). However, it 
is to observe that mean values of participants’ results in part deviate 
systematically from experiment. It seems desirable to improve some 
physical models (e.g. for water transport) and the measuring tech- 
nique (especially for determination of the boundary conditions). 


22562 (CONF-8403103—1) Computational methods for 
fracture mechanics analysis of pressurized-thermal-shock ex- 
periments. Bass, B.R.; Bryan, R.H.; Bryson, J.W.; Merkle, 
J.G. (Oak Ridge National Lab., TN (USA)). 1984. Contract 
AC05-840R21400. 15p. NTIS, PC A02; 3; GPO Dep. 
Order Number DE84008568. 

From 3. international conference on numerical methods in 
fracture mechanics; Swansea, Wales, UK (26 Mar 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Extensive computational analyses are required to determine 
material parameters and optimum pressure-temperature transients 
compatible with proposed pressurized-thermal-shock (PTS) test sce- 
narios and with the capabilities of the PTS test facility at the Oak 
Ridge National Laboratory (ORNL). Computational economy has 
led to the application of techniques suitable for parametric studies 
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involving the analysis of a large number of transients. These tech- 
niques, which include analysis capability for two- and three-dimen- 
sional (2-D and 3-D) superposition, inelastic ligament stability, and 
upper-shelf arrest, have been incorporated into the OCA/USA 
computer program. Features of the OCA/USA program are dis- 
cussed, including applications to the PTS test configuration. 


22563 (CTH-R—82-07) Numerical Methods in Non-New- 
tonian Flows. Fileas, G. (Chalmers Tekniska Hoegskola, 
Goeteborg (Sweden). Institutionen foer Energiteknik). Dec 
1982. 133p. NTIS (US Sales Only), PC A07/MF AOl. 
Order Number DE84701276. 

The constitutive equations for non-Newtonian flows are pre- 
sented and the various flow models derived from continuum me- 
chanics and molecular theories are considered and evaluated. De- 
tailed account is given of numerical simulation employing differen- 
tial and integral models of different kinds of non-Newtonian flows 
using finite-difference and finite-element techniques. Appreciating 
the fact that no book or concentrated material on Numerical Non- 
Newtonian Fluid Flow exists at the present, procedures for com- 
puter set-ups are described and references are given for finite-differ- 
ence, finite-element and molecular-theory based programmes for 
several kinds of flow. Achievements and unreached goals in the 
field of numerical simulation of non-Newtonian flows are discussed 
and the lack of numerical work in the fields of suspension flows 
and heat transfer is pointed out. Finally, FFOCUS is presented as a 
newly built computer program which can simulate freezing flows 
on Newtonian fluids through various geometries and is aimed to be 
further developed to handle non-Newtonian freezing flows and cer- 
tain types of suspension phenomena involved in corium flow after a 
hypothetical core melt-down accident in a PWR. 


22564 (DPST—70-463) Analysis of the Savannah River 
Reactor Emergency Core Cooling System. Brewer, J.G.; 
Brown, R.J.; Durant, W.S.; Hinton, J.H.; Joseph, J.W. Jr.; 
Kehr, K.E.; Occhipinti, E.S.; Thornberry, R.C. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). Oct 1970. Contract AC09-76SR00001. 237p. 
NTIS, PC All/MF AOl; 1; GPO Dep. Order Number 
DE84003683. 

Portions are illegible in microfiche products. 

This report presents a detailed analysis of the heat removal 
capability of the Savannah River reactor emergency core cooling 
system. The capability of the system is evaluated in terms of its 
ability to cope with a loss-of-coolant accident or a loss-of-circula- 
tion accident. In addition to analyses of the present system design, 
several possible system improvements have been evaluated. The 
consequences and likelihood were considered of a rupture in any of 
the cooling systems of SRP reactors, i.e., the D2O primary, HzO 
secondary, and H2O emergency cooling systems. Accidents cover- 
ing a wide range of leak rates were analyzed rather than selecting 
only the worst conceivable accident, because the degree of protec- 
tion afforded varies with the leak rates. The emergency core cool- 
ing system was analyzed in two modes of operation: (1) all equip- 
ment operating as designed and (2) failure of that active component 
causing the most serious consequences. Calculations apply to emer- 
gency cooling of the reactor core design having, under most condi- 
tions, the most difficult cooling requirements of any core now in 
use at Savannah River. 


22565 (EGG-B—332-0384-.5M) Power Burst Facility. 
(EG and G Idaho, Inc., Idaho Falls (USA)). 1984. Contract 
ACO07-761D01570. 16p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE84009471. 

Portions are illegible in microfiche products. 

Experimental programs for the PBF have focused on light 
water reactor safety research for typical power reactor fuel rods 
under normal, off-normal, and accident conditions. The PBF reac- 
tor and test loop provide the capability to conduct experiments to 
simulate reactivity initiated accidents, power-cooling-mismatch ac- 
cidents, anticipated transients with and without scram, loss-of-cool- 
ant accidents, and severe fuel damage accidents using clusters of up 
to 32 test fuel rods. Measurements of test rod coolant conditions, 
cladding and fuel temperatures, internal rod pressure, rod elonga- 
tion, and other data are recorded on magnetic tape during the PBF 
experiments. A sophisticated sampling and monitoring system 
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makes it possible to determine the time-dependent release of fission 
products. A test train assembly facility provides capabilities to fab- 
ricate, instrument, and assemble irradiated and unirradiated test as- 
semblies. 


22566 (EIR—486) Coupled fluid/structure response of a 
reactor cover to slug impact loading. Smith, B.L.; Saurer, G.; 
Wanner, R.; Palsson, H. (Eidgenoessisches Inst. fuer Reak- 
torforschung, Wuerenlingen (Switzerland)). May 1983. 24p. 
(CONF-830805—92). NTIS (US Sales Only), PC A02/MF 
AOl. Order Number DE84701321. 

From 7. international conference on structural mechanics in 
reactor technology; Chicago, IL, USA (22 Aug 1983). 

The response of an LMFBR roof structure to slug impact 
loads is investigated using a combined 2D and 3D approach based 
on the containment code SEURBNUK and the finite element struc- 
ture code ADINA. A specimen roof design of box-type construc- 
tion with concrete infill is adopted for the study, with dimensions 
appropriate to a commercial-sized fast reactor of the ‘pool’ type. 
Provision is made in the model for the location of the major roof 
penetrations, and the roof annulus is closed in the central section by 
a rigid, but movable plug concentric with the axis of symmetry. An 
interface between the codes SEURBNUK and ADINA is made 
possible by defining a 2D substitute roof model with material prop- 
erties chosen to match the principal response characteristics of the 
detailed model. The SEURBNUK code, recently extended to ac- 
count for coupling of roof loading and roof response, uses the 2D 
model, incorporated in an appropriate reactor geometry, to examine 
the fluid-structure interactions and to supply roof pressure loadings 
for the ADINA runs. A strategy for cross-checking the structural 
equivalence of the 2D and 3D roof models is developed, and this 
operates in parallel with the loading and response computations. 
The first exploratory SEURBNUK calculations are described in 
which the roof is represented by a simple homogeneous plate. 


22567 (EIR—487) Analytical study of slug impact phe- 
nomena. Smith, B.L. (Eidgenoessisches Inst. fuer Reaktor- 
forschung, Wuerenlingen (Switzerland)). May 1983. 22p. 
(CONF-830805—93). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84701322. 

From 7. international conference on structural mechanics in 
reactor technology; Chicago, IL, USA (22 Aug 1983). 

Following a HCDA the roof of a fast reactor may be threat- 
ened by coolant impact. This article aims to develop at a fundamen- 
tal level, understanding of the impact process and assess the rel- 
evance and magnitude of fluid-structure interaction effects. Refer- 
ence is made to four 1/30th scale experiments, set up to verify the 
ideas developed in this work, and to provide quality data for code 
validation purposes. The impact of a one-dimensional liquid slug on 
a solid slab is investigated using a simplified form of the Rankine- 
Hugoniot shock equations derived under the joint assumptions of 
slight compressibility and small Mach number. Initially the roof 
slab is considered to be freely supported and of finite thickness. A 
detailed picture of the shock and expansion wave propagations is 
built up from the basic equations including the effects of wave re- 
flections at boundaries and wave-wave interactions. Particular at- 
tention is paid to the impulse transfer mechanism from the slug as 
this controls the roof slab acceleration. Bulk fluid cavitation effects 
are noted. Roof flexural response is then taken into account, togeth- 
er with the effects of the hold-down constraints. It is seen that even 
very minor structural responses can result in significant mitigation 
of the impulse loading. Guidelines for the application of the work 
to HCDA analysis in pool reactor geometries are presented. 


22568 (EUR—8071) HEATP. A heat transfer package 
for high pressure steam-water system. Tozzi, A. (Commission 
of the European Communities, Ispra (Italy). Joint Research 
Centre). 1982. 130p. NTIS (US Sales Only), PC A07/MF 
A011. Order Number DE84700821. 

An analysis has been done of the heat transfer modelling 
currently used in Nuclear Reactor Incident codes. This resulted in 
the implementation of the HEATP package described in the report. 
Since during transients pressure can exceed the nominal value, the 
package has been tested at high pressure values, using mostly the 
experimental measurements performed at JRC-Ispra. A particular 
emphasis has been given to the test of CHF (Critical Heat Flux) 
correlations. It resulted that CHF can be reliably predicted until 
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205 bars. Some discrepancies within the predicted and measured 
heat transfer coefficient suggests the opportunity of a systematic 
review of the heat transfer correlations on the basis of recent exper- 
imental data. 


22569 (EUR—8220) Computer code EURDYN-1M (re- 
lease 2). User's manual. (Commission of the European Com- 
munities, Luxembourg). 1982. 82p. NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE84700864. 

EURDYN-IM is a finite element computer code developed 
at J.R.C. Ispra to compute the response of two-dimensional coupled 
fluid-structure configurations to transient dynamic loading for reac- 
tor safety studies. This report gives instructions for preparing input 
data to EURDYN-IM, release 2, and describes a test problem in 
order to illustrate both the input and the output of the code. 


22570 (EUR—8244) MUP, CEC-DES, STRADE. Codes 
for uncertainty propagation, experimental design and strati- 
fied random sampling techniques. Amendola, A.; Astolfi, M.; 
Lisanti, B. (Commission of the European Communities, 
Luxembourg). 1983. 120p. NTIS (US Sales Only), PC A06/ 
MF AOl1. Order Number DE84701355. 

The report describes the how-to-use of the codes: MUP 
(Monte Carlo Uncertainty Propagation) for uncertainty analysis by 
Monte Carlo simulation, including correlation analysis, extreme 
value identification and study of selected ranges of the variable 
space; CEC-DES (Central Composite Design) for building experi- 
mental matrices according to the requirements of Central Compos- 
ite and Factorial Experimental Designs; and, STRADE (Stratified 
Random Design) for experimental designs based on the Latin Hy- 
percube Sampling Techniques. Application fields, of the codes are 
probabilistic risk assessment, experimental design, sensitivity analy- 
sis and system identification problems. 


22571 (EUR—8343) Community's research and develop- 
ment programme on decommissioning of nuclear power plants. 
Second annual progress report (year 1981). (Commission of 
the European Communities, Luxembourg). 1982. 71p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE847008 14. 

The programme, adopted by the Council of the European 
Communities, seeks to promote a number of research and develop- 
ment projects as well as the identification of guiding principles. The 
projects concern the following subjects: long-term integrity of 
buildings and systems; decontaminations for decommissioning pur- 
poses; dismantling techniques; treatment of specific waste materials 
(steel, concrete and graphite); large transport containers for radio- 
active waste arising from decommissioning of nuclear power plants 
in the Community; and influence of nuclear power plant design fea- 
tures on decommissioning. 


22572 (EUR—8479) Calculation of overpressure on a 
power plant induced by an explosion wave and experimental 
validation, Nguyen Van Chi; Warluzel, A. (Commission of 
the European Communities, Luxembourg). 1983. 158p. (In 
French). NTIS (US Sales Only), PC A08/MF A0Ol1. Order 
Number DE84701303. 

The aim of this study is to determine the values of overpres- 
sures on the outside structures of a nuclear power plant under an 
exterior shock wave (0,2 bar). These overpressures are induced by 
numerous reflections with the walls of the power plant, and focus- 
ings. This report deals with the problem using two methods: a theo- 
retical method and an experimental method. The first one is based 
on the development and the use of a three-dimensional numerical 
model. An integration of the acoustic propagation equation gives 
the pressure field on the outside structure of the power plant. This 
model is of a very heavy use through the large number of nodal 
points which are necessary to obtain a satisfatory numerical accura- 
cy. The second method is a bi-dimensional approach; this method is 
based on the analogy between isolated shock waves at the surface 
of a stretch of water and shock waves in gases. Change of water 
surface is noted around obstacles representing the structures of the 
power plant, when these latter are rejoined by an intumescence. 
The experimental results allowed to validate the numerical model 
in the case of reflections on simple bi-dimensional geometries. After 
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validation, the numerical model has been applied in the case of the 
actual geometry of two 900 Mwe units. The analysis of the results 
show it is possible to arrange partial bi-dimensional results to obtain 
an evaluation of overpressures. 


22573 (GEND-INF—023-Vol.6) Assessment of extent and 
degree of thermal damage to polymeric materials in the Three 
Mile Island Unit 2 reactor building. Volume VI. Alvares, 
N.J. (Lawrence Livermore National Lab., CA (USA)). Feb 
1984. Contract AC07-76I1D01570. 59p. NTIS, PC A04/MF 
A01; GPO Dep. Order Number DE84010031. 

Thermal damage to susceptible materials in accessible re- 
gions shows damage-distribution patterns that indicate nonuniform 
intensity of exposure. No clear explanation for nonuniformity is 
found in existing evidence; e.g., in some regions a lack of thermally 
susceptible materials frustrates analysis. Elsewhere, burned materi- 
als are present next to materials that seem similar but appear un- 
scathed - leading to conjecture that the latter materials preferential- 
ly absorb water vapor during periods of high local steam concen- 
tration. Most of the polar crane pendant shows heavy burns on one 
half of its circumferential surface. This evidence suggests that the 
polar crane pendant side that experienced heaviest burn damage 
was exposed to intense radiant energy from a transient fire plume in 
the reactor containment volume. Tests and simple heat-transfer cal- 
culations based on pressure and temperature records from the acci- 
dent show that the atmosphere inside the reactor building was 
probably 8% hydrogen in air, a value not inconsistent with the 
extent of burn damage. Burn-pattern geography indicates uniform 
thermal exposure in the dome volume to the 406-ft level (about 6 ft 
below the polar crane girder), partial thermal exposure in the 
volume between the 406- and 347-ft levels as indicated by the polar 
crane cable, and lack of damage to most thermally susceptible ma- 
terials in the west quadrant of the reactor building; some evidence 
of thermal exposure is seen in the free volume between the 305- 
and 347-ft levels. 


22574 (GEND-INF—044) TMI-2 leadscrew debris pyro- 
phoricity study. Clark, R.L.; Allen, R.P.; McCoy, M.W. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Apr 1984. 
Contract AC07-76ID01570. 34p. NTIS, PC A03/MF AOI; 
GPO Dep. Order Number DE84008590. 

Debris removed from the surface of a leadscrew from the 
TMI-2 Reactor Building was examined to assess the potential for 
the debris to become pyrophoric. Elemental analyses were per- 
formed to identify candidate phases that could be pyrophoric, and 
x-ray diffraction was used to determine if any of these phases was 
actually present. However, none of the candidate phases were 
found. Based on differential scanning calorimetry, no exothermic 
reactions were observed upon heating the debris to 500°C in air. 
Particle size distributions for the debris were obtained from analy- 
ses of micrographs of the debris. A light blockage instrument was 
also used to determine the particle size distribution. These analyses 
indicated that particles larger than 10 ym accounted for most of the 
debris volume, although the majority of the particles were actually 
smaller than 10 »m. Gamma spectroscopy indicated that most of 
the radioactivity in the debris, and on the leadscrew after debris re- 
moval, was due to mixed fission products such as '°7Cs and '*Cs. 


22575 (IAEA-STR—118) Safeguarding research reactors. 
Powers, J.A. (International Atomic Energy Agency, Vienna 
(Austria)). Mar 1983. 65p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84700862. 

The report is organized in four sections, including the intro- 
duction. The second section contains a discussion of the character- 
istics and attributes of research reactors important to safeguards. In 
this section, research reactors are described according to their 
power level, if greater than 25 thermal megawatts, or according to 
each fuel type. This descriptive discussion includes both reactor 
and reactor fuel information of a generic nature, according to the 
following categories. 1. Research reactors with more than 25 
megawatts thermal power, 2. Plate fuelled reactors, 3. Assembly 
fuelled reactors. 4. Research reactors fuelled with individual rods. 
5. Disk fuelled reactors, and 6. Research reactors fuelled with aque- 
ous homogeneous fuel. The third section consists of a brief discus- 
sion of general IAEA safeguards as they apply to research reactors. 
This section is based on IAEA safeguards implementation docu- 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


ments and technical reports that are used to establish Agency-State 
agreements and facility attachments. The fourth and last section de- 
scribes inspection activities at research reactors necessary to meet 
Agency objectives. The scope of the activities extends to both pre 
and post inspection as well as the on-site inspection and includes 
the examination of records and reports relative to reactor operation 
and to receipts, shipments and certain internal transfers, periodic 
verification of fresh fuel, spent fuel and core fuel, activities related 
to containment and surveillance, and other selected activities, de- 
pending on the reactor. 


22576 (IKE—2-62) Summary of current knowledge in the 
field of debris bed cooling. Mayr, P.; Bisanz, R. (Stuttgart 
Univ. (Germany, F.R.). Inst. fuer Kernenergetik und Ener- 
giesysteme). Jun 1983. 95p. (In German). NTIS (US Sales 
Only), PC A05/MF A01. Order Number DE84750957. 

In this report the actual knowledge in the area of debris 
cooling is presented. Beside a summary of the physical basis of flow 
through porous media, the heat transfer phenomena within the 
porous layer are treated. Following the description of the test de- 
vices, the experimental results of different authors were presented. 
Thereby the important parameters referring to the coolability of 
debris beds, e.g. particle size and shape, porosity of the bed, liquid 
and solid properties, capillary forces, pressure as well as boundary 
conditions, will be visible. Subsequently a survey of theoretical 
models is given. The models for simulation of the physical process- 
es within the particle bed are founded on partly considerable sim- 
plifications. With respect to a better understanding of the particle 
bed behavior under real accident scenarios further work in follow- 
ing areas are necessary: bed behavior during and after dryout, loca- 
tion of dry sections, coolant inlet flow from below, coolability at 
high system pressures, quenching of a hot particle bed and channel- 
ing. 


22577 (INFO—0068) Emergency core cooling systems in 
CANDU nuclear power plants. (Atomic Energy Control 
Board, Ottawa, Ontario (Canada). Advisory Committee on 
Nuclear Safety). Dec 1981. 18p. (ACNS—S5). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701144. 

This report contains the responses by the Advisory Commit- 
tee on Nuclear Safety to three questions posed by the Atomic 
Energy Control Board concerning the need for Emergency Core 
Cooling Systems (ECCS) in CANDU nuclear power plants, the ef- 
fectiveness requirement for such systems, and the extent to which 
experimental evidence should be available to demonstrate compli- 
ance with effectiveness standards. 


22578 (INFO—0072) Canadian nuclear risk experience. 
Hamel, P.E. (Atomic Energy Control Board, Ottawa, On- 
tario (Canada)). May 1982. 21p. (In French). (CONF- 
8205250—1). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84701176. 

From Information colloquium of the association of engineers 
from Quebec; Trois-Rivieres, Quebec, Canada (12 May 1982). 

Risk assessment in the Canadian nuclear fuel cycle is a very 
important and complex subject. Many levels of government are in- 
volved in deciding the acceptable limits for the risks, taking into 
account the benefits for society. 


22579 (INIS-BR—95, pp 521-531) Analysis of small loss 
of coolant accidents in the primary system using RELAP 5 
computer code. Vanni, E.A. 1982. (In Portuguese). NTIS 
(US Sales Only), PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The results obtained with the simulation of a small loss of 
coolant accident for the Angra-I nuclear power plant, are analysed, 
using Relap 5 computer code. 
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22580 (INIS-BR—95, pp 507-520) Two-dimensional 
model with three regions for the reflooding study. Motta, 
A.M.T.; Kinrys, S.; Roberty, N.C.; Carmo, E.G.D. do; Oli- 
veira, L.F.S. de (Rio de Janeiro Univ. (Brazil). Coordena- 
cao dos Programas de Pos-graduacao de Engenharia). 1982. 
(In Portuguese). NTIS (US Sales Only), PC A25/MF AO1. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A two-dimensional semi-analytical model, with three heat 
transfer regions is described for the calculation of flood ratio, the 
length of quenching front and the temperature distribution in the 
cladding. 


22581 (INIS-mf—8305) Environmental pollution and li- 
ability insurance. An investigation concerning existing con- 
cepts of financial security with special regard to the aspects 
relating to the theory of risks. Boediker, T. ies Univ. 
(Germany, F.R.). Fachbereich Wirtschaftswissenschaften). 
17 Oct 1980. 328p. (In German). NTIS (US Sales Only), PC 
A15/MF AO1. Order Number DE84780134. 

By the declared will of the legislative bodies to give effect 
to the polluter pays principle on all levels those have to pay the 
costs of removing impairments of environmental media that are re- 
sponsible for its occurence. Thus environmental pollution becomes 
a considerable financial risk for the polluter. Against this risk they 
try to protect themselves by the corresponding precautionary meas- 
ures, e.g. by insurance. The insurance industry is consequently re- 
quested to meet this new demand. The legal bases are followed by 
the description of the insurance relationship under the aspect of the 
theory of risks, which follows, based on the basic model of decision 
theory, the objective of a quantitative representation of the situa- 
tion of the decision. In the last chapter the author deals with the 
financial security for the risks of a third party liability insurance of 
environmental pollution as it is offered today in the Federal Repub- 
lic of Germany. The elaboration of the existing financial security is 
then compared with the legal conditions of liability. In doing this 
the author describes cases not covered by financial security and its 
definition by comparison with findings of risk theory. As a result it 
becomes obvious that numerous exclusions of risks could quite 
good be included in the financial security and that the argument of 
the impossibility to insure often put forward by the insurers to justi- 
fy the exclusion of risks can neither theoretically nor practically be 
uphold. 


22582 (JAERI—1282) Two-dimensional vertical model 
seismic test and analysis for HTGR core. Ikushima, Takeshi; 
Honma, Toshiaki. (Japan Atomic Energy Research Inst., 
Tokyo). Feb 1983. 75p. (In Japanese). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE84700830. 

The resistance against earthquakes of high-temperature gas 
cooled reactor (HTGR) core with block-type fuels is not fully as- 
certained yet. Seismic studies must be made if such a reactor plant 
is to be installed in areas with frequent earthquakes. In the paper 
the test results of seismic behavior of a half-scale two-dimensional 
vertical slice core model and analysis are presented. The following 
results were obtained: (1) With soft spring support of the fixed side 
reflector structure, the relative column displacement is larger than 
that for hand support but the impact reaction force is smaller. (2) In 
the case of hard spring support the dowel force is smaller than for 
soft support. (3) The relative column displacement is larger in the 
core center than at the periphery. The impact acceleration (force) 
in the center is smaller than at the periphery. (4) The relative 
column displacement and impact reaction force are smaller with the 
gas pressure simulation spring than without. (5) With decreasing 
gap width between the top blocks of columns, the relative column 
displacement and impact reaction force decrease. (6) The column 
damping ratio was estimated as 4 -- 10% of critical. (7) The maxi- 
mum impact reaction force for random waves such as seismic was 
below 60% that for a sinusoidal wave. (8) Vibration behavior and 
impact response are in good agreement between test and analysis. 
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22583 (JAERI—1283) JAERI code system for evaluation 
of BWR ECCS performance. Kohsaka, Atsuo; Akimoto, Ma- 
sayuki; Asahi, Yoshiro; Abe, Kiyoharu; Muramatsu, Ken; 
Araya, Fumimasa; Sato, Kazuo. (Japan Atomic Energy Re- 
search Inst., Tokyo). Dec 1982. 250p. NTIS (US Sales 
Only), PC Ali/MF A01. Order Number DE84700867. 

Development of respective computer code system of BWR 
and PWR for evaluation of ECCS has been conducted since 1973 
considering the differences of the reactor cooling system, core 
structure and ECCS. The first version of the BWR code system, of 
which developmental work started earlier than that of the PWR, 
has been completed. The BWR code system is designed to provide 
computational tools to analyze all phases of LOCAs and to evalu- 
ate the performance of the ECCS including an "Evaluation Model 
(EM)” feature in compliance with the requirements of the current 
Japanese Evaluation Guideline of ECCS. The BWR code system 
could be used for licensing purpose, i.e. for ECCS performance 
evaluation or audit calculations to cross-examine the methods and 
results of applicants or vendors. The BWR code system presented 
in this report comprises several computer codes, each of which ana- 
lyzes a particular phase of a LOCA or a system blowdown depend- 
ing on a range of LOCAs, i.e. large and small breaks in a variety of 
locations in the reactor system. The system includes ALARM-B1, 
HYDY-B1 and THYDE-B!1 for analysis of the system blowdown 
for various break sizes, THYDE-B-REFLOOD for analysis of the 
reflood phase and SCORCH-B2 for the calculation of the fuel as- 
sembl hot plane temperature. When the multiple codes are used to 
analyze a broad range of LOCA as stated above, it is very impor- 
tant to evaluate the adequacy and consistency between the codes 
used to cover an entire break spectrum. The system cousistency to- 
gether with the system performance are discussed for a large com- 
mercial BWR. 


22584 (JAERI-M—82-211) Construction of a glass loop 
simulated with pressurized water reactor. Kimura, Kikuo; 
Obara, Kazuhiro. (Japan Atomic Energy Research Inst., 
Tokyo). Jan 1983. 15p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84700823. 

The "Loss of Coolant Experiment” at the Pressurized Water 
Reactor is very important from the standpoint of safety research on 
reactor technology. A trial manufacturing of the glass loop simulat- 
ed with the primary cooling water system of PWR has been made 
in order to observe the behavior of the two phase flow at the loss 
of coolant accident. It was confirmed that the loop made was proof 
against the experimental pressure of 1 kg/cm? (max. 1.5 kg/cm?) in 
the apparatus. The method of avoiding the stress, which is responsi- 
ble for the breakage, especially during the glass blowing of steam 
generator, is also described. 


22585 (JAERI-M—83-026) Evaluation report on CCTF 
Core-I reflood tests C1-5 (Run 14), C1-7 (Run 16) and C1-14 
(Run 23). Effects of initial clad temperature. Sugimoto, Jun; 
Muurao, Yoshio. (Japan Atomic Energy Research Inst., 
Tokyo). Feb 1983. 125p. NTIS (US Sales Only), PC A06/ 
MF AO1. Order Number DE84700824. 

The present report describes the effects of the initial clad 
temperature on the reflood phenomena observed in the Cylindrical 
Core Test Facility (CCTF) at Japan Atomic Energy Research In- 
stitute. The evaluation is based on the data of tests C1-5, C1-7 and 
Cl-14 of the CCTF-Core I test series. Nominal initial peak clad 
temperatures in these tests are 600°C, 700°C and 800°C, respective- 
ly. With the higher initial clad temperature, the higher loop mass 
flow rate and the lower water accumulation in the core and the 
upper plenum were obtained in an early reflood transient. Howev- 
er, the core inlet flow conditions, which is sensitive to the core 
cooling, were not much affected by the higher initial clad tempera- 
ture. The slower quench front propagation was observed with the 
higher initial clad temperature. However, the heat transfer coeffi- 
cient was almost identical with each other before the turnaround 
time, which resulted in the lower temperature rise with the highest 
initial clad temperature. This qualitatively agreed with the results of 
the forced feed FLECHT experiment. 
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22586 (JAERI-M—83-038) Multi-rod burst test under a 
loss-of-coolant accident condition, 3. Experiment result of the 
bundle no. 7807. Hashimoto, Masao; Otomo, Takashi; Kawa- 
saki, Satoru; Furuta, Teruo; Uetsuka, Hiroshi. ag 
Atomic Energy Research Inst., Tokyo). Mar 1983. 61p. 
Japanese) IS (US Sales Only), PC A04/MF AO1. = 
Number DE84700825. 

Multirod burst test No. 7807 was performed with a view to 
estimating the quantity of coolant flow channel restriction caused 
by the ballooning of claddings in a fuel assembly during a postulat- 
ed LOCA. The test was conducted on a condition that the initial 
internal pressure in each rod was 70 kg/cm? (R.T.), and the heating 
rate was 9°C/s in steam with flow rate of 0.4 g/cm*min. The fol- 
lowing results were obtained: (1) Maximum and burst pressures in 
rods ranged 87 to 93 kg/cm? and 78 to 88 kg/cm? respectively. The 
burst temperatures of claddings were estimated to be 765 to 780°C. 
(2) The portion of tubes with greater than 34% in circumferential 
strain axially stretches 20 to 140 mm in most rods. It is somewhat 
longer in the internal rods (5 x 5) than in the peripheral rods. (3) 
The degree of maximum ballooning is 99.4% in the assembly and 
125.3% in the internal rods (5 x 5) with better uniformity in lateral 
temperature distribution. (4) The degree of maximum channel area 
restriction is 67.3% in the assembly and 78.1% in the internal rods 
(5 x 5). 


22587 (JAERI-M—83-044) Evaluation report on CCTF 
core-I reflood tests C1-6 (RUN 15), C1-9 (RUN 18), C1-11 
(RUN 20) and C1-13 (RUN 22). Effects of ECC water injec- 
tion rate. Okubo, Tsutomu; Sugimoto, Jun; Murao, Yoshio. 
(Japan Atomic Energy Research Inst., Tokyo). Mar 1983. 
167p. NTIS (US Sales Only), PC A08/MF AOl. Order 
Number DE84700826. 

The present report describes the effects of the Emergency 
Core Cooling (ECC) water injection rate on the reflooding phe- 
nomena observed in the Cylindrical Core Test Facility (CCTF). 
The evaluation is based on the data of Tests C1-5, Cl-6, C1-9, Cl- 
11 and Cl-13 of the CCTF Core-I test series. In these tests, the in- 
jection rates of an accumulator system (Acc) and a low pressure 
coolant injection system (LPCI) and the injection duration of the 
Acc were parametrically varied from Test C1-5 (base case test). 
The higher ECC water injection rate caused the downcomer water 
head and core flooding rate to be higher resulting in the better core 
cooling. However, there was little effect of the LPCI injection rate 
on the core cooling once the downcomer water head reached the 
maximum level. Although the effects of the Acc injection rate and 
duration on the primary system thermo-hydrodynamic behavior and 
the core cooling behavior were dominant in an early period of the 
transient, they also significantly influenced the core cooling behav- 
ior through the whole transient. The similar trends of the effect of 
Acc injection rate on the core cooling behavior were observed in 
the CCTF and the FLECHT-SET Phase A experiments. 


22588 (Juel-Spez—220) Accident behaviour of the HTR 
500. Altes, J.; Breitbach, G.; David, P.H.; Degen, G.; Fass- 
bender, J.; Finken, R.; Jahn, W.; Katscher, W.; Mertens, J.; 
Mohr, H.G. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Nukleare Sicherheitsforschung). Sep 
1983. 41p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE84750990. 

Revised version of internal report KFA-ISF-IB--3/83. 

The present estimation of the HTR 500 design concept at- 
tempts to filter the risk-relevant accidents out of the whole spec- 
trum of possible accident sequences and to assess the risk they 
cause using methods of risk analysis. Accidents with loss of forced 
convection, so-called core heatup accidents, represent the dominant 
risk; those with additional failure of the liner cooling system ac- 
count for half of the integral societal risk of late fatalities, which is 
expected to be below 107° per annum despite the still comparative- 
ly large uncertainties of the analysis. Maximum late fatalities slight- 
ly exceed 3000 persons, no early fatalities are computed for any 
case. Water ingress and depressurization accidents are of minor sig- 
nificance. The risk therefore keeps clear off figures for a pressur- 
ized water reactor of equal power. The selected safety concept 
proved to be well-balanced; the essential safety systems are accepta- 
ble in our view. Radiation exposure from accidents which could be 
of significance in the licensing procedure due to their relatively 
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large frequence (> 10~°/annum) remains below the limits stipulated 
on the radiation protection ordinance. 


22589 (KFK—3589) Investigation program on PWR- 
steel-containment behavior under accident conditions. Krieg, 
R.; Eberle, F.; Goeller, B.; Gulden, W.; Kadlec, J.; Mes- 
semer, G.; Mueller, S.; Wolf, E. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung; Kernforschun trum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorbauelemente). Oct 1983. 
2lp. NTIS (US Sales Only), PC A02/MF A0Ol. Order 
Number DE84750987. 

This report is a first documentation of the KfK/PNS activi- 
ties and plans to investigate the behaviour of steel containments 
under accident conditions. The investigations will deal with a free 
standing spherical containment shell built for the latest type of a 
German pressurized water reactor. The diameter of the contain- 
ment shell is 56 m. The minimum wall thickness is 38 mm. The ma- 
terial used is the ferritic steel 15MnNi63. According to the actual 
planning the program is concerned with four different problems 
which are beyond the common design and licensing practice: Con- 
tainment behavior under quasi-static pressure increase up to con- 
tainment failure. Containment behavior under high transient pres- 
sures. Containment oscillations due to earthquake loadings; consid- 
eration of shell imperfections. Containment buckling due to earth- 
quake loadings. The investigation program consists of both theoreti- 
cal and experimental activities including membrane tests allowing 
for very high plastic strains and oscillation tests with a thin-walled, 
high-accurate spherical shell. 


22590 (KURRI-TR—226) Investigation of radioactive 
contamination at non-radioactive drains of the Tsuruga Nucle- 
ar Power Station. Koide, Hiroaki; Imanaka, Tetsuji; 


Ebisawa, Toru; Kawano, Shinji; Kobayashi, Keiji. (Kyoto 
Univ., Kumatori, Osaka (Ja 


pan). Research Reactor Inst.). 
May 1982. 30p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84700819. 

In April, 1981, it was disclosed that a drainage area at the 
Tsuruga Nuclear Power Station was much contaminated with ra- 
dioactivites. Although Ministry of International Trade and Industry 
(MITI) officially provided an explanation of a process that resulted 
in the contamination, many problems remain unsolved on account 
of insufficient and limited investigations. The authors collected mud 
samples from contaminated manholes and examined radioactivities 
in them through the measurement of B- and y-spectra. Chemical 
separation of the samples was carried out in order to obtain precise 
concentration of radioactive cesium. Results are as follows: i) the 
concentration of radioactivities does not show monotonous de- 
crease along the stream line but an anomalous peak at downstream 
manholes, ii) at the manhole specified No. 6 located rather down- 
stream, '°7Cs concentration is significantly high and the composi- 
tion of radioactive nuclides is quite different from that in the other 
manholes, and iii) additional radioactive contamination was ob- 
served in other manholes of non-radioactive drains which would 
not be influenced by the accident explained by MITI. Our present 
work has provided much more data than by MITI and made it 
clear that the overall data cnnot be consistent with the simple 
MITI explanation; a single radioactive release accident caused the 
disclosed contamination. It is concluded that non-radioactive water 
drains at the Tsuruga Nuclear Power Station had been under con- 
tinual contamination. 


22591 (NII—01(suppl.3)) Sizewell B. Supplement 3. Ex- 
ternal hazards - aircraft crash. (Health and Safety Executive, 
London (UK). Nuclear Installations Inspectorate). Mar 
1983. 11lp. NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84701315. 


The probability of an aircraft crash on the proposed Sizewell 
B nuclear power station leading to a significant release of radioac- 
tivity is discussed. The aircraft considered are all types of civil and 
military fixed wing aircraft and helicopters. It is concluded that the 
general approach to the safety case for aircraft crash is acceptable. 
Outstanding issues are identified and a programme of additional 
work is discussed. 
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22592 (NIT—01(suppl.7)) Sizewell B. Supplement 7. Ex- 
ternal hazards - earthquake. (Health and Safety Executive, 
London (UK). Nuclear Installations Inspectorate). Mar 
1983. 1lp. NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84701316. 

The safety case relating to protection against the effects of 
earthquakes is discussed for the proposed Sizewell B nuclear power 
station. Conclusions on sensitivity studies of events beyond the safe 
shutdown earthquake (SSE) level, on the level of permissible 
stresses arising from SSE loads, on the pre-qualification approach 
to operating basis earthquake or operational shutdown earthquake 
loads, and on the absence of offshore tectonic features that might 
influence the seismicity of the Sizewell site are described. Addition- 
al work is required on load combinations and the provision of an 
external hazards trip. 


22593 (NII—01(suppl.8)) Sizewell B. Supplement 8. Ex- 
ternal hazards - fire. (Health and Safety Executive, London 
(UK). Nuclear Installations Inspectorate). Mar 1983. 27p. 
NTIS (US Sales Only), PC A03/MF A01. Order Number 
DE84701317. 

The safety case concerning fire is discussed for the proposed 
Sizewell B nuclear power station. It is accepted that significant im- 
provements have been made in a number of areas of the safety case, 
although areas remain where changes to plant or layout may be re- 
quired. The production of a new document which presents the full 
safety case for fire is suggested. 


22594 (NIT—01(suppl.10)) Sizewell B. Supplement 10. 
Reactor pressure vessel. (Health and Safety Executive, 
London (UK). Nuclear Installations Inspectorate). Jul 1983. 
18p. NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84701314. 

The concern for failure of the reactor pressure vessel arises 
not only from the fact that rupture of the vessel may produce a loss 
of coolant accident in excess of the design basis for the emergency 
core cooling system, but may simultaneously give rise to missiles 
which could damage other protection or safeguards systems, in- 
cluding the containment. The safety case for the reactor pressure 
vessel is discussed with reference to design, manufacture, fracture 
analysis, inspection and operation. Outstanding issues are identified. 


22595 (NUREG—0892-Suppl.5) Safety Evaluation Report 
related to the operation of WPPSS Nuclear Project No. 2 
(Docket No. 50-397). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Apr 1984. 43p. NTIS, PC A03/MF A0Ol - GPO* 
$4.00. Order Number DE84901162. 

Portions are illegible in microfiche products. 

This report, Supplement No. 5 to the Safety Evaluation 
Report (SSER 5) on the Washington Public Power Supply System 
application for a license to operate WNP-2 (Docket No. 50-397), lo- 
cated in Benton County, Washington, approximately 12 miles north 
of Richland, Washington, has been prepared by the Office of Nu- 
clear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion. This supplement reports the status of certain items that had 
not been resolved at the time of publication of the Safety Evalua- 
tion Report and Supplements No. 1, 2, 3, and 4. 


22596 (NUREG—0993-Rey.1) Regulatory analysis for 
USI A-1, Water Hammer. Serkiz, A.W. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Mar 1984. 3lp. NTIS, PC A03/MF 
A01 - GPO* $3.75. Order Number DE84900974. 

This is the staff's regulatory analysis dealing with the resolu- 
tion of the Unresolved Safety Issue A-1, Water Hammer. This 
report contains the value-impact analysis for this issue, public com- 
ments received, and staff response, or action taken, in response to 
those comments. The staff's technical findings regarding water 
hammer in nuclear power plants are contained in NUREG-0927. 
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22597 (NUREG—1007-Suppl.1) Safety evaluation report 
related to the license renewal and power increase for the Na- 
tional Bureau of Standards reactor (Docket No. 50-184). Ber- 
nard, H. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 
1984. 17p. NTIS, PC A02/MF AOl - GPO* $3.25. Order 
Number DE84901051. 

Supplement 1 to the Safety Evaluation Repcrt (SER) related 
to the renewal of the operating license and for a power increase (10 
MWt to 20 MWt) for the research reactor at the National Bureau 
of Standards (NBS) facility has been prepared by the Office of Nu- 
clear Reactor Regulation of the US Nuclear Regulatory Commis- 
sion. This supplement reports on the review of the licensee’s emer- 
gency plan, which had not been reviewed at the time the Safety 
Evaluation Report (NUREG-1007) was published, and the review 
of the NBS application by the Advisory Committee on Reactor 
Safeguards, which was completed subsequent to the publication of 
the SER. 


22598 (NUREG—1043) Safety evaluation report related 
to the renewal of the operating license for the training and 
research reactor at the University of Maryland (Docket No. 
50-166. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Mar 1984. 
78p. NTIS, PC A05/MF A0O1 - GPO $4.50. Order Number 
DE84901053. 

Portions are illegible in microfiche products. 

This Safety Evaluation Report for the application filed by 
the University of Maryland (UMD) for a renewal of operating li- 
cense R-70 to continue to operate a training and research reactor 
facility has been prepared by the Office of Nuclear Reactor Regula- 
tion of the US Nuclear Regulatory Commission. The facility is 
owned and operated by the University of Maryland and is located 
at a site in College Park, Prince Georges County, Maryland. The 
staff concludes that this training reactor facility can continue to be 
operated by UMD without endangering the health and safety of the 
public. 


22599 (NUREG/CR—2531-Rev.2) Introductory user's 
manual for the US Nuclear Regulatory Commission Reactor 
Safety Research Data Bank. Scofield, N.R.; Hardy, H.A.; 
Laats, E.T. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Mar 1984. Contract AC07-76ID01570. 98p. (EGG—2164- 
Rev.2). NTIS, PC A05/MF A01; 1 - GPO*; GPO Dep. 
Order Number DE84008697. 

Portions are illegible in microfiche products. 

The United States NRC has established the NRC/Division 
of Accident Evaluation (DAE) Data Bank Program to collect, 
store, and make available data from the many domestic and foreign 
water reactor safety research programs. Local direction of the pro- 
gram is provided by EG and G Idaho, Inc., prime contractor for 
the Department of Energy (DOE) at the Idaho National Engineer- 
ing Laboratory (INEL). The NRC/DAE Data Bank Program pro- 
vides a central computer storage mechanism and access software 
for data that is to be used by code development and assessment 
groups in meeting the code and correlation needs of the nuclear in- 
dustry. The administrative portion of the program provides data 
entry, documentation, training, and advisory services to users and 
the NRC. The NRC/DAE Data Bank and the capabilities of the 
data access software are described in this document. 


22600 (NUREG/CR—3251) Role of security during 
safety-related emergencies at nuclear power plants. Cardwell, 
R.G.; Moul, D.A.; McBride, J.A.; Wilson, C.W. (Oak Ridge 
Y-12 Plant, TN (USA)). Mar 1984. Contract ACO0S5- 
840821400. 82p. (Y/DS—178). NTIS, PC A05/MF AO1; 1 
- GPO; GPO Dep. Order Number DE84009657. 

Portions are illegible in microfiche products. 

This report provides an analysis of the literature and on-site 
data gathering relating to the actions of security forces at licensed 
nuclear power plants during safety-related emergencies. Literature 
search findings and results of on-site data gathering are furnished 
and subjected to analysis. Taking into account the analysis provid- 
ed, appropriate recommendations are presented. Recommendations 
are keyed as to how improvements can be made in the regulatory 
approach and licensee planning and procedures as they relate to the 
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subject matter under examination. In addition, certain technological 
problems and issues are examined within the context of the study. 
Appendices provide the results of the literature search, an anno- 
tated bibliography, the Data Collection Guide used, and additional 
details regarding certain aspects of the study that are relevant for 
further explication of the body of the report. 


22601 (NUREG/CR—3492-Vol.3) High-temperature gas- 
cooled reactor safety studies for the Division of Accident 
Evaluation. Quarterly progress report, July 1-September 30, 
1983. Ball, S.J.; Cleveland, J.C.; Harrington, R.M.; Lin- 
demer, T.B. (Oak Ridge National Lab., TN (USA)). Mar 
1984. Contract AC05-840R21400. 24p. (ORNL/TM—8921- 
Vol.3). NTIS, PC A02/MF AOl - GPO; GPO Dep. Order 
Number DE84009420. 

Work continued on code development aimed at establishing 
capabilties for licensing and source-term calculations for both the 
Fort St. Vrain reactor and the 2240-MW(t) lead plant design. Re- 
finements were made in liner cooling system (LCS) models. Three 
runs were completed in the fission-product release and transport 
studies, indicating rapid diffusion of rare earths through graphite at 
high temperatures (~ 2700 K). Benchmarking work continued for 
the BLAST steam generator code. Initial plans were developed for 
large-scale thermal-hydraulic tests for verifying LCS and core 
bypass flow models. 


22602 (NUREG/CR—3567) TRAC-PF1: an advanced 
best-estimate computer program for pressurized water reactor 
analysis. Liles, D.R.; Mahaffy, J.H. (Los Alamos National 
Lab., NM (USA)). Feb 1984. Contract W-7405-ENG-36. 
598p. (LA—9944-MS). NTIS, PC A25/MF AO1; 1 - GPO*; 
GPO Dep. Order Number DE84010538. 

Portions are ~—— in microfiche products. 

The Transient Reactor Analysis Code (TRAC) is being de- 
veloped at the Los Alamos National Laboratory to provide ad- 
vanced best-estimate predictions of postulated accidents in light 
water reactors. The TRAC-PF1 program provides this capability 
for pressurized water reactors and for many thermal-hydraulic ex- 
perimental facilities. The code features either a one-dimensional or 
a three-dimensional treatment of the pressure vessel and its associat- 
ed internals; a two-phase, two-fluid nonequilibrium hydrodynamics 
model with a noncondensable gas field; flow-regime-dependent con- 
stitutive equation treatment; optional reflood tracking capability for 
both bottom flood and falling-film quench fronts; and consistent 
treatment of entire accident sequences including the generation of 
consistent initial conditions. This report describes the thermal-hy- 
draulic models and the numerical solution methods used in the 


code. Detailed programming and user information also are provid- 
ed. 


22603 (NUREG/CR—3642) COBRA/TRAC, best-esti- 
mate analysis of a large-break accident in a PWR equipped 
with upper head injection. Guidotti, T.E.; Thurgood, M.J. 
(Pacific Northwest Lab., Richland, WA (USA)). Mar 1984. 
Contract AC06-65RL01830. 245p. (PNL—4971). NTIS (US 


Sales Only), PC All/MF AOI; 1 
Order Number DE84009892. 

Portions are illegible in microfiche products. 

This report documents the simulation of a double-ended (200 
percent), cold leg break, loss-of-coolant accident in a PWR 
equipped with an upper head injection system. The simulation was 
performed using the COBRA/TRAC thermal-hydraulic computer 
program. This analysis used best-estimate assumptions and a 556 
cell multidimensional mesh in the vessel. Each of the four primary 
loops were modeled. Four cooling periods were predicted prior to 
the beginning of bottom reflood. The first cooling period was 
caused by the flashing of liquid in the lower plenum while the 
other three cooling periods were related to the hydrodynamic be- 
havior in the upper head and the delivery of upper head cooling 
water to the core. The entire core was quenched during the first 
period of upper head water delivery to the core. The peak clad 
temperature during the transient was 1155°F and occurred 8 s after 
the initiation blowdown. The peak temperature remained below 
600°F for the remainder of the transient. The transient behavior of 
the reactor coolant system is presented in the form of plots of the 
key thermal-hydraulic variables as a function of time. Major phe- 
nomenon calculated during the transient (e.g., multidimensional ef- 
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fects, counter-current flow limiting, ECC bypass, etc.) are discussed 
in detail. These results are compared with a Westinghouse SATAN 
calculation. 


22604 (NUREG/CR—3720) Prediction and experiment 
comparisons for German standard. Problem 4a: piping re- 
sponse to blowdown. Howard, G.E. (Anco Engineers, Inc., 
Culver City, CA (USA)). Mar 1984. 43p. NTIS, PC A03 - 
GPO* $4.00. Order Number DE84901071. 
Paper copy only, copy does not permit microfiche produc- 
tion. 
This report consists of comparisons of prediction and experi- 
ment for German Standard Problem 4a, a blowdown experiment in- 
volving structural dynamic response. The comparisons presented 
herein are of the time histories of displacement, bending stress, and 
bending axis angle. The reasons for error in the predictions are dis- 
cussed. The structural model is improved to obtain a better match 
with the experimental natural frequencies. 


22605 (SKI-B—57-81) Projekt DOWSE, Phase 1, SKI- 
B57/81. Final report on the question of renewed — distri- 
bution testing for external pump reactors. Burns, D. (Statens 
Kaernkraftinspektion, Stockholm (Sweden)). Jan 1983. 19p. 
NTIS (US Sales Only), PC A02/MF AOi. Order Number 
DE84701304. 

Phase 1 of the DOWSE (Distribution of Water in Steam En- 
vironment), project has shown that the need for good distribution 
of ECCS spray water in the Swedish external MCP2- reactors is re- 
stricted to recirculation line breaks above 500 cm?, and to reactor 
pressures below 5 bar. This requirement is met with adequate safety 
margins. Further testing of the spray distribution is not considered 
necessary. 


22606 (SSI-K—83-03) Release of radioactivity and occu- 
pational exposures of the nuclear power industry. 1st quarter 
1983. (Statens Straalskyddsinstitut, Stockholm (Sweden)). 
Sep 1983. 14p. (In Swedish). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701280. 

The release of radioactivity from the nuclear power plants of 
Sweden for January-March 1983 is presented as collation in the 
form of standard release and index of the equivalence of collective 
doses. The doses to the personnel of nucler power plants are re- 
ported. 


22607 Unresolved safety issues: pressurized thermal 
shock. Washington, DC; Government Printing Office 
(1984). 769p. 

Six witnesses from the Nuclear Regulatory Commission, the 
Atomic Industrial Forum, Oak Ridge National laboratory, and the 
Naval Research Laboratory testified on studies to determine wheth- 
er older nuclear reactors are vulnerable to cracking and, if so, what 
preventive measures should be taken. At issue was whether high 
pressure and sudden temperature drops could combine to cause em- 
brittlement and rupture. The witnesses were asked to evaluate the 
potential for a loss of coolant and meltdown. The panel concluded 
that corrective action is not called for in the short term, but more 
information is needed for a complete evaluation. Five appendices 
with background material, correspondence, and additional material 
submitted for the record follow the testimony. (DCK) 


22608 Potential uses of PRA in the evaluation and regu- 
lation of nuclear safety. Sauter, G.; Breen, R. (Nuclear 
Safety Analysis Center, 3412 Hillview Avenue, P.O. Box 
10412, Palo Alto, CA 94303). Transactions of the American 
Nuclear Society; 45: 536-537(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22609 Value impact assessment: direct and indirect risks 
and costs. Solomon, K.A.; Kastenberg, W.E. (The Rand 
Corporation, 1700 Main Street, Santa Monica, CA 90406). 
Transactions of the American Nuclear Society; 45: 537- 
538(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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22610 The role of risk assessment in NRC programs. 
Rowsome, F.H.; Speis, T.P.; Thadani, A. (U.S. Nuclear 
Regulatory Comm., Washington, DC 20555). Transactions of 
the American Nuclear Society; 45: 538-539(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22611 Prioritization of generic safety issues for nuclear 
power plants. Sege, G.; Andrews, W.B. (U.S. Nuclear Regu- 
latory Comm., Washington, DC 20555). Transactions of the 
American Nuclear Society; 45: 539-541(Oct 1983). (CONF- 
831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22612 Risk importance measures and their application. 
Vesely, W.E.; Davis, T.C. (Battelle Columbus Laboratories, 
505 King Avenue, Columbus, OH 43201). Transactions of 
the American Nuclear Society; 45: 541-542(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22613 An architect-engineer’s use of probabilistic risk as- 
sessment. Koch, J.E. (Bechtel Power Corporation, P.O. Box 
60860, Terminal Annex, Los Angeles, CA 92713). Transac- 
tions of the American Nuclear Society; 45: 543-544(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22614 NRC perspective on emergency preparedness. 
Schwartz, S.A. (U.S. Nuclear Regulatory Comm., Washing- 
ton, DC 20555). Transactions of the American Nuclear Socie- 
ty; 45: 545-546(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22615 Public protection strategies for accident manage- 
ment. Witzig, W.F.; Routh, S.D.; Weerakkody, S. (Pennsy]l- 
vania State University, University Park, PA 16802). Trans- 
actions of the American Nuclear Society; 45: 548-549(Oct 
1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22616 Emergency exercises: Commonly observed prob- 
lems. Hickey, E.E.; Martin, J.B.; Pagano, F.G.; Stoetzel, 
G.A. (Battelle-Pacific Northwest Lab., P.O. Box 999, Rich- 
land, WA 99352). Transactions of the American Nuclear Soci- 
ety; 45: 550(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22617 Emergency planning lessons learned around Com- 
monwealth Edison nuclear station sites. Hoglund, B.M.; 
Brenner, W.B. (ETA Engineering, Inc., 415 E. Plaza Drive, 
Westmont, IL 60559). Transactions of the American Nuclear 
Society; 45: 550-551(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22618 Lessons learned in emergency preparedness. For- 
sythe, J. (Institute of Nuclear Power Operations, 1100 
Circle 75 Parkway, Suite 1500, Atlanta, GA 30339). Trans- 
actions of the American Nuclear Society; 45: 551-552(Oct 
1983). (CONF-831047—). 


From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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22619 Simulation of mixture level problems using 
RELAP5/MOD1. Siikonen, T.; Kantee, H. (Technical Re- 
search Centre of Finland, P.O. Box 169, SF-00181 Helsinki 
18). Transactions of the American Nuclear Society; 45: 876- 
878(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22620 TRAC-PF1 best-estimate LOCA analysis of a 
combined ECC injection PWR. Cappiello, M.W. (Los 
Alamos National Laboratory, P.O. Box 1663, Los Alamos, 
NM 87545). Transactions of the American Nuclear Society; 
45: 809-810(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22621 Periodic large-amplitude thermal oscillations oc- 
curring in a buoyant plume. Oras, J.J.; Kasza, K.E. (Argonne 
National Laboratory, 9700 S. Cass Avenue, Argonne, IL 
60439). Transactions of the American Nuclear Society; 45: 
818-820(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22622 An expectation model based on opinion data. 
Schreiber, R.E. (Battelle-Pacific Northwest Lab., P.O. Box 
999, Richland, WA 99352). Transactions of the American Nu- 
clear Society; 45: 213-214(Oct 1983). (CONF-831047—), 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22623 MAPPS: A model for estimating nuclear power 
plant maintainence personnel reliability. Knee, H.E.; Haas, 
P.M.; Siegel, A.I. (Oak Ridge National Laboratory, Oak 
Ridge, TN 37830). Transactions of the American Nuclear So- 
ciety; 45: 210-211(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22624 Modelling methods in human reliability analysis. 
Bell, B.J. (Battelle Columbus Laboratories, 505 King 
Avenue, Columbus, OH 43201). Transactions of the Ameri- 
can Nuclear Society; 45: 210(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


22625 Loft uncertainty analysis methodology. Lassahn, 
G.D. (EG and G Idaho, Inc., P.O. Box 1625, Idaho Falls, 
Idaho). American Society of Mechanical Engineers, [Paper]; 
83-HT-107: 9(Jul 1983). Contract AC07-761D01570. 

The methodology used for uncertainty analyses of measure- 
ments in the Loss-of-Fluid Test (LOFT) nuclear reactor safety re- 
search program is described and compared with other methodolo- 
gies established for performing uncertainty analyses. 


22626 Emergency preparedness for radiological accidents: 
the issue of potassium iodide. Washington, DC; US Govern- 
ment Printing Office (1983). 391p. 

Two panels made up of public health officials, citizen health 
groups, and representatives of universities, the medical profession, 
emergency planning agencies, and the Nuclear Regulatory Commis- 
sion spoke at a hearing on the program to stockpile and dispense 
potassium iodide as a potential antidote if radioiodine I-131 is re- 
leased from a nuclear power plant. No policy for dispensing potas- 
sium iodide has been implemented despite the Kemeny 
Commission’s recommendation that it be readily available for gen- 
eral distribution following a radiological emergency. Panelists were 
asked to describe the progress to date in meeting this recommenda- 
tion. An appendix with 44 additional reports and statements follows 
their testimony. (DCK) 
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22627 Nuclear safety research - risk and other risks. 
Rossin, A.D. (Electric Power Research Inst., Palo Alto, 
CA). pp 2 pages, Part IV, Paper 3 of Electric utility re- 
search and development. Albany, New York; New York 
State Department of Public Service (25 Oct 1982). (CONF- 
8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

The nuclear power industry deals in many kinds of risks, 
complicated by political stress and communication problems. Power 
plant design must prepare for the unexpected attack, physical as 
well as psychological, but a zero-defects technology is not possible. 
The public has not been made sufficiently aware of the risk the US 
takes if there is not enough energy because nuclear power has been 
curtailed. Energy shortages could drive industry and jobs abroad, 
force the public to turn to government for a solution, drive the 
country to energy allocation, and cause a nuclear war. Policies that 
prevent closing the nuclear fuel cycle are ineffective in preventing 
proliferation and counterproductive to national needs. (DCK) 


22628 Experimental loss-of-coolant accident. Solbrig, 
C.W. (Idaho National Engineering Lab.). pp 913-968 of 
Two-phase flows and heat transfer, Vol. 2. Kakac, S.; 
Mayinger, F. (eds.). Washington, DC; Hemisphere Publish- 
ing Corp. (1977). (CONF-760853—Vol.2). 

From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

The hypothetical loss-of-coolant accident (LOCA) has been 
the subject of considerable analytical and experimental research. It 
is considered in the licensing of light water power plants in the 
United States. Although the occurrence of a Loca is considered 
very unlikely, the analysis of this accident strongly influences the 
power that a plant can be licensed at and is consequently of great 
interest. Some of the experimental work being conducted to reduce 
the conservatism in the current LOCA analysis procedures is the 
main subject matter of this text. The author is most familiar with 
the experiments being conducted in the United States and , hence, 
of work is being conducted in other countries. 


22629 Two-phase flow and heat transfer problems of in- 
terest in liquid metal fast breeder reactor safety analysis. 
Fauske, H.K. (Argonne National Lab., IL). pp 1041-1064 of 
Two-phase flows and heat transfer, Vol. 2. Kakac, S.; 
Mayinger, F. (eds.). Washington, DC; Hemisphere Publish- 
ing Corp. (1977). (CONF-760853—Vol.2). 

From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

Safety problems unique to the liquid metal cooled fast reac- 
tor concept are discussed, including the concern over energetic re- 
criticality events and the likelihood of in-vessel fuel debris coolabi- 
lity following a low probability core disruptive accident. A postu- 
lated loss-of-flow incident with failure to scram in a small reactor 
with oxide fuel of the Fast Flux Test Facility type is used as an 
example. Extrapolation of well-known two-phase flow concepts like 
drop fluidization and flooding to systems undergoing phase change 
due to volumetric heat generation suggest that 1) disrupted core 
material would experience drop fluidization even at decay heat 
power levels and would not be prone to slump or compact causing 
recriticality and 2) evaporative cooling of self-heated fuel debris 
beds may be largely limited by top flooding rather than by flooding 
within the bed, indicating a large margin for in vessel fuel debris 
coolability. 


22630 Tradeoffs between residential and industrial fire 
protection for ultimate public safety. Alvares, N.J. (Univ. of 
California, Livermore). Water, Air, and Soil Pollution; 2: 
225-235(1977). Contract W-7405-ENG-48. 

In 1975, fire losses in the United States totaled about 0.25% 
of the gross national product (GNP), or 4.4 billion dollars. Statistics 
on distribution of fire types show that 30% involve residential 
dwellings; 10% industrial, institutional, and educational buildings; 
21% are due to transportation-related factors; and the remaining 
38% include forest, grassland, and rubbish fires. These statistics 
show that industrial and public facilities account for almost 50% of 
the financial loss statistics, while residential and tranportation losses 
amount to 36 and 11% of the total, respectively. More than 60% of 


25 ENERGY STORAGE 
2503 Pumped Hydro 


fire fatalities are attributed to building fires, and of these, almost 
90% occur in private residences. This brief survey reveals that a 
relatively small number of fires are responsible for the major dollar 
losses, and the major loss of life in fires results from residential 
fires, where the number of fatalities per fire are relatively small. 
Can technology be applied to reduce either the financial disaster in- 
curred during industrial fires, or the life loss in residential fires? 
The evidence indicates that residential fire mortality will not be sig- 
nificantly reduced by technical solutions. However, there is also the 
potential for large life loss in industrial fires, and these could be re- 
duced significantly by technical solutions. Therefore, increased ef- 
forts to secure the optimum amount of industrial fire protection 
could certainly reduce our financial losses, and possibly protect 
more lives. 
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22631 (DOE/BP—183, pp 49-58) Overview of the 
Tacoma Superconducting Magnetic Energy Storage (SMES) 
Project. Hauer, J.F. Apr 1983. NTIS, PC A05/MF AO1. 
(CONF-8304136—). 

From 1. annual seminar technical career program for profes- 
sional engineers; Portland, OR, USA (3 Apr 1983). 

A 30 MJ SMES unit has recently been installed at BPA’s 
Tacoma Substation, in a DOE project involving both BPA and Los 
Alamos National Laboratory (LANL). Energy interchange be- 
tween the unit and the BPA system will be modulated to assure 
adequate damping of particular swing modes, primarily the north- 
south intertie mode that now occurs near 0.3 Hz. In this regard, the 
SMES unit can provide an alternate stabilization system when 
HVDC Modulation is out of service, which is one of several ways 
in which it can contribute to the general reliability of energy trans- 
mission along the Pacific AC Intertie. This report outlines BPA’s 
project objectives within the context of present power system con- 
ditions, relating these to unit capabilities and location. This is fol- 
lowed by a progress summary for electrical and functional integra- 
tion of the unit into the BPA system, which includes initial operat- 
ing experience with the unit and progress toward a validated 
SMES Modulation System. 


2503 Pumped Hydro 


22632 (AD-P—002641/9) Effect of interest rates on the 
economic analysis of the Gregory County pumped storage fa- 
cility. Knievel, C.P. (Army Engineer District, Omaha, NE 
(USA)). Oct 1983. 21p. NTIS, PC A02/MF AO1. 

This article is from Proceedings: Economic and Social Anal- 
ysis Workshop held at St. Louis, Missouri on 25-29 October 1982, 
AD-A136 867, p233-254. 

As a rule, raising the discount rate under which a project al- 
ternative is analyzed has an advance effect on the feasibility of the 
alternative, i.e. an alternative viable at a low rate may not be viable 
at a high rate. The primary reason for this is that benefits are essen- 
tially fixed while annual costs increase because of higher interest 
during construction and/or amortization of the project costs. Hy- 
dropower projects are an exception to this rule because of the way 
project benefits are determined. This can be demonstrated using the 
economic analysis of the Gregory County Pumped Storage Facility 
which is proposed by the Omaha District. The proposed site is lo- 
cated on the left bank of the Missouri River in Gregory County, 
South Dakota. The forebay of the project would be on the plateau 
about 600 feet above the surface of the afterbay, Lake Francis Case. 
Peaking power from the project would be supplied to the Midcon- 
tinent Area Power Pool (MAPP). Total capacity would be 2360 
MW. The project would be built in two stages of 1,180 MW each. 
This was done to reduce interest during construction and better 
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match the forecast need for peaking power in MAPP. The total 
cost of the project in 1982 dollars would be $1,842,891,000. 


2506 Thermal 


22633 (ANSI/ASHRAE—94.2-1981) Methods of testing 
thermal storage devices with electrical input and thermal 
output based on thermal performance. Final performance 
report. (American Society of Heating, Refrigerating and 
Air-Conditioning Engineers, Inc., Atlanta, GA). 1981. Con- 
tract FG01-78ET26010. 19p. ASHRAE Publication Sales 
Dept., 1791 Tullie Circle, N.E., Altanta, GA 30329. 

The purpose of this standard is to provide a standard proce- 
dure for determining the energy performance of electrically 
charged thermal energy storage devices used in heating systems. 
There are essentially two types of heat storage devices in existence 
that can be tested by this standard: central type devices and room 
type devices. Central type devices are located at a central location 
from which their output is ducted or piped to the point of use or to 
a heat exchanger. Room type devices are installed within the space 
to be heated; they are sometimes referred to as radiator type de- 
vices because they release their heat by either radiation or convec- 
tion or a combination of the two. Separate testing procedures are 
prescribed for the two types of storage device. 


22634 Heat pump cool storage in a clathrate of freon. 
Tomlinson, J.J. (Oak Ridge National Laboratory, Oak 
Ridge, TN). Proceedings, Intersociety Energy Conversion En- 
gineering Conference; 4: 2060-2064(Aug 1982). (CONF- 
820814—). Contract W-7405-ENG-26. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

This paper presents the analytical description and prelimi- 
nary technical assessment of a unique heat pump/storage system in 
which the conventional evaporator of the vapor compression cycle 
is replaced by a highly efficient direct contact crystallizer. The 
thermal storage technique requires the formation of a refrigerant 
gas hydrate (a clathrate) and exploits an enthalpy of reaction com- 
parable to the heat of fusion of ice. Additional system operational 
benefits include cool storage at the favorable temperatures of 4-7°C 
(40-45°F), and highly efficient heat transfer rates afforded by the 
direct contact mechanism. In addition, the possibility of using this 
technique to provide isothermal storage at higher temperature 
levels is discussed. 


22635 Department of Energy Thermal Energy Storage 
Program overview. Gahimer, J.S.; Frier, W.A.; Gurevich, 
M.; Legendre, P.J. (U.S. Department of Energy, Washing- 
ton, DC). Alternative Energy Sources; 1: 175-194(Dec 1980). 
(CONF-801210—). 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The Thermal Energy Storage Program of the U.S. Depart- 
ment of Energy (DOE) promotes energy savings and fuel substitu- 
tion by developing and helping to commercialize technologies for 
storing heat or cold. The sources of energy include industrial and 
utility waste heat as well as primary sources such as solar, geother- 
mal, nuclear, and fossil fuels. The primary energy sink involved in 
the storage of “cold” is winter chilled air. The program emphasizes 
applications which possess a potential near-term impact and those 
which relate to solar and other dispersed energy technologies. 
These applications include seasonal storage for building heating and 
cooling; daily storage for active or passive solar and conventional 
heating and cooling; heat storage for solar thermal electric power 
generation; and storage for recovery of industrial or utility waste 
heat. The program has a budget of $16.5 million for FY 1981. Pro- 
gram management for policy, planning, and budget issues is provid- 
ed by Division of Thermal and Mechanical Energy Storage Sys- 
tems within the Office of Advanced Conservation Technologies. 
Detailed project management is provided by field organizations, in- 
cluding Brookhaven National Laboratory for chemical heat pumps; 
Oak Ridge National Laboratory for thermal energy storage for 
building heating and cooling, heat recovery for district heating, and 
thermal energy storage for industrial retrofit; Pacific Northwest 
Laboratory for seasonal thermal energy storage; Sandia National 
Laboratory, Livermore, for thermal energy storage for solar ther- 


ERA-9/12 / 3020 


mal power generation; and Solar Energy Research Institute for ap- 
plied research on thermal energy storage and heat transport. The 
program includes a diverse range of individual projects, from ana- 
lytic studies of thermochemical pipelines, through benchscale labo- 
ratory investigation of individual phase-change materials, to large- 
scale field testing of aquifer storage. 


2508 Chemical 
REFER ALSO TO CITATION(S) 22272, 23045 
2509 Batteries 


REFER ALSO TO CITATION(S) 22835, 22836, 22837 


22636 (BMFT-FB-W—83-021) Development of a modular 
battery. Koethe, H.K. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.)). Oct 1983. 104p. 
(In German). NTIS (US Sales Only), PC A06/MF AOI. 
Order Number DE84750968. 

Under the development contract DFVLR-BPT 01 TO 057B 
- AK/RT - WRT 2076 ‘Entwicklung einer modularen Batterie’ 
(Development of a Modularized Battery) 93 hermetically sealed 
Nickel-Cadmium cells SD 15 K-GfW have been manufactured in a 
fully inspected manufacturing procedure including mandatory in- 
spection points of DFVLR-BPT. The qualification of the cells for 
use in space missions with a very high level of mechanical stress 
has been demonstrated successfully by submitting 16 of these cells 
chosen at random by EBA-West to a qualification test procedure 
performed under a separate contract between DFVLR-BPT and 
VARTA Batterie AG. The test levels of this procedure had been 
chosen such that the cells successfully tested could be used in any 
space mission. In parallel to the manufacture of the lot of cells, the 
qualification of which could be demonstrated later, there has been 
developed a battery module of 24 cells. The mechanical test levels 
applied to this module had been chosen to meet the requirements of 
the launcher ARIANE. Thermally the construction should allow 
cold plate temperatures ranging from -10°C to +30°C. By devel- 
opment tests performed on 3 modules each containing 24 cells of 
the qualified lot of SD 15 K - GfW cells there has been demonstrat- 
ed that the requirements could be met. A performance specification 
of the 15 Ah/28 V module has been established. 


22637 (DOE/ER/04451—28) Electrolytic degradation of 
lithia-stabilized polycrystalline G”-alumina. Final report, Sep- 
tember 1, 1977-November 30, 1983. Virkar, A.V. (Utah 
Univ., Salt Lake City (USA). Dept. of Materials Science 
and Engineering). Mar 1984. Contract AC02-77ER04451. 
8p. (UTEC—84-028). NTIS, PC A02/MF A0Oli; 1; GPO 
Dep. Order Number DE84008668. 

Portions are illegible in microfiche products. 

The principal objective of the project was to theoretically 
and experimentally examine the degradation of Na-8”-alumina 
which is used as a solid electrolyte separator in the Na-S battery as 
well as in the Na heat engine for direct conversion of heat into 
electricity. The theoretical development which occurred under this 
contract is however applicable to cationic solid electrolytes in gen- 
eral and not limited to Na-B”-alumina. This is particularly impor- 
tant since now it is known that the B”-alumina lattice can be made 
to conduct a host of other ionic species. Thus, it is expected that 
solid electrolytes will find applications in various technological sys- 
tems. As such, a thorough knowledge regarding their durability and 
failure mode is needed. Several pertinent features regarding failure 
were identified. Mathematical models were developed to quantita- 
tively describe the mode of filament growth. It was subsequently 
shown that the three dimensional aspects of crack extension must 
be incorporated into the analysis. Mathematical models on crack 
extension included electrochemical aspects of metal/solid electro- 
lyte interface. Experimental work involved a study of the behavior 
of 8”-alumina solid electrolyte under the passage of current in Na/ 
B"/Na cells at temperatures up to 400°C. Filament growth studies 
included room temperature electrolysis tests on Na-8"-alumina, 
NASICON (NasZr2SiePOi2) and Ag-8”-alumina. The effect of wet- 
ting between Na and Na-8"-alumina on the degradation behavior 
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was demonstrated experimentally as well as analytically. The wet- 
ting characteristics of sodium on Na-8"-alumina and NASICON 
were studied using a sessile drop technique. A study was also initi- 
ated to conduct diffusion measurements in liquid and solid metallic 
alloys. Specifically, diffusivity of Na in molten Sn was determined. 


22638 (EUR—8660-EN) Energy conservation by energy 
storage - advanced batteries and fuel cells. Ehringer, H.; 
Zegers, P.; Hoyaux, G. (Commission of the European Com- 
munities, Brussels (Belgium). Energy Research and Devel- 
opment Programme). 1983. 181p. (CONF-8304163—). Com- 
mission of the European Communities, Brussels (Belgium). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

Papers presented at this meeting covered the following 4 
main topics: Advanced batteries, fuel cells, batteries and their inte- 
gration in electric vehicles, and future R and Y requirements. 15 
individual papers and a special summary of the proceedings are in- 
cluded in the data base. 


22639 (EUR—8660-EN, pp 9-15) Summary of the pro- 
ceedings. Zegers, P. 1983. Commission of the European 
Communities, Brussels (Belgium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

Battery and fuel cell R + D in the European Community's 
second Energy R + D Programme (1979-1983) is carried out in the 
Sub-programme Energy Conservation R + D and consists of ten 
projects in which sixteen Laboratories participate. The total cost of 
this programme is around 8 MioECU of which the EC pays 40%. 
The progress of this battery and fuel cell work was discussed in the 
third contractors meeting on 25 and 26 April 1983. The proceed- 
ings contain the papers presented during this meeting and in this 
summary the papters and the discussions during the meeting have 
been summarized. 


22640 (EUR—8660-EN, pp 18-31) LiAI/FeS cells with 
molten salt electrolyte. Borger, W.; Kunze, D.; Panesar, 
H.S. 1983. Commission of the European Communities, Brus- 
sels (Belgium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

In the development of LiAl/FeS cells for electric vehicle 
propulsion and stationary batteries a considerable increase of per- 
formance and cycle life of technical cells (140 Ah nominal capac- 
ity) has been achieved. These cells were fabricated with improved 
laminated MgO powder separators and vacuumtight brazed metal- 
ceramic feedthroughs. Specific energy of cells fabricated in small 
series is 100 Wh.kg™', several hundred full cycles have been com- 
pleted, the cells being still on test. The results of this work indicate 
that the LiAl/FeS battery can meet the requirements for electric 
vehicle propulsion. A detailed investigation of safety aspects 
showed that there will be less safety problems in LiAl/FeS pow- 
ered electric vehicles than with lead-acid batteries or the internal 
combustion engine. The total materials cost of LiAl/FeS cells for a 
large scale production was estimated for a number of different cell 
designs. The cost range for cells with inexpensive MgO powder 
separators makes the LiAl/FeS system attractive for electric vehi- 
cle propulsion. 


22641 (EUR—8660-EN, pp 32-44) Development of a 
Bsup(’’)-alumina electrolyte and a sodium wick for beta-bat- 
teries. Wicker, A.; Jacquelin, J. 1983. Commission of the 
European Communities, Brussels (Belgium). (CONF- 
8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

A process for making 8’’-alumina stabilized with magnesia 
(O.D. 27 mm, thickness 1.7 mm, length 380 mm) is presented. The 
pre-reacted powder is spray-dried after attrition milling. A pass- 
through technique is used for sintering at 1630°C an homogeneous 
fine-grained microstructure is obtained at full length of the tube. 
Technological studies of sodium wicks are presented, the behavior 
of sodium-sulfur cells using iron or nickel wick and cycling upside 
down is reported: more than 200 cycles have been obtained without 
loss of capacity. 
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22642 (EUR—8660-EN, pp 45-52) New solid electrolytes 
and applications to solid state batteries. Levasseur, A.; Men- 
etrier, M.; Hagenmuller, P. 1983. Commission of the Euro- 
pean Communities, Brussels (Belgium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

New vitreous electrolytes have been obtained in the B2S;- 
LigS-Lil system. Conductivities up to 10-°2~'cm™' have been 
measured at 25°C. The redox stability range determined by cyclic 
voltammetry is about 4.5 V. Such good performances allow their 
use as electrolytes in "all solid state’ batteries working at room 
temperature. They have been tested from the point of view of stor- 
age applications. Secondary prototype batteries, working at room 
temperature with the electrochemical chain : Li (or LiAl) /glass/ 
cathodic intercalation compound have been set up and checked. 


22643 (EUR—8660-EN, pp 53-67) Fabrication and test- 
ing of solid-state cells. Hooper, A.; Owen, J.R.; Lundsgaard, 
J.S. 1983. Commission of the European Communities, Brus- 
sels (Belgium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

The viability of a solid-state secondary battery system for 
vehicle traction application has been pursued with a change of em- 
phasis from individual material property characterization to the fab- 
rication and testing of cells. The system chosen for study utilizes a 
polymeric electrolyte [(PEO)»LiF;CSOs], a composite cathode 
based on V¢O;s and a lithium or lithium-aluminium anode. Operat- 
ing temperatures are in the range 120°C-140°C. In the case of cells 
with lithium-metal anodes, modifications in cathode microstructure 
and composition have produced improved performance in terms of 
achievable current density, material utilization and reproducibility. 
Scale-up of cells to 100 cm? area has been carried out without loss 
of performance and series-connected stacks have been cycled 
succesfully. Large area Li-Al alloy anodes have been prepared elec- 
trochemically as thin films on aluminium substrates and cycled. 
Cells constructed in the discharged state using chemically lithiated 
VeO1s cathodes and aluminium anodes have been charged and sub- 
sequently cycled many times. 


22644 (EUR—8660-EN, pp 126-132) System constraints 
affecting the design of switchmode onboard battery chargers 
for electrical vehicles. Hoegsholm, A. 1983. Commission of 
the European Communities, Brussels (Belgium). (CONF- 
8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

The paper examines the design constraints arising primarily 
from electrical safety regulations, electromagnetic compatibility re- 
quirements and thermal interface. It is shown that these design con- 
straints to a large degree dictate the charger design as regards elec- 
trical efficiency, volume and mass. 


22645 (EUR—8660-EN, pp 133-147) High frequency 
converters for battery charging. Clarke, P.G. 1983. Commis- 
sion of the European Communities, Brussels (Belgium). 
(CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

A theoretical study of integrated systems for the electric ve- 
hicle controller and battery charger has provided Chloride Legg 
Limited with an in-depth knowledge of all possible systems, thus 
enabling the most promising charger/controller scheme to be se- 
lected for development. An important conclusion of this study was 
the requirement to develop a high frequency charger to substantial- 
ly reduce the volume and weight of the combined unit. This led to 
a study of high frequency converter circuits for the selection of the 
optimum circuit for this application. This paper describes the work 
performed on high frequency converters and reports on the present 
stage in development of a high frequency charger. 


22646 (EUR—8660-EN, pp 150-156) R and D require- 
ments for batteries and fuel cells. Ketelaar, J.A.A. 1983. 
Commission of the European Communities, Brussels (Bel- 
gium). (CONF-8304163—). 





From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

The main aims of battery and fuel cell research are: (1) Bat- 
teries and fuel cells as power sources for electric (and hybrid) road 
vehicles. (2) Batteries and fuel cells for storage of electric energy in 
conjunction with variable primary sources as wind and solar (elec- 
tric) energy or with variable demand in conventional power plants 
and distribution systems. 


22647 (EUR—8660-EN, pp 157-165) Future R and D re- 
quirements for batteries. Jullian, K. 1983. Commission of the 
European Communities, Brussels (Belgium). (CONF- 
8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

The proposals made by the author concern improvements of 
lead-acid and sodium-sulfur batteries and the invention of a univer- 
sal battery which could be made up from one or more of compo- 
nents using materials in the solid state. 


22648 (EUR—8660-EN, pp 166-172) Need for battery 
and fuel cell R and D. Jensen, J. 1983. Commission of the 
European Communities, Brussels (Belgium). (CONF- 
8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

The only secondary battery commercially available today 
for traction and large scale stationary applications is the lead-acid 
battery. The basic function of this battery is poorly understood, and 
there is a possibility for improvement by investigations and devel- 
opment. There is a need for development of advanced secondary 
batteries in the short term for traction and in the long term for sta- 
tionary applications. The main targets for traction and utility use 
are improved performance and reduced cost respectively. The only 
fuel cell commercially available today is the phosphoric acid cell 
system offered in 40 kW sizes for stationary combined heat and 
power installations by United Technologies Corporation, USA. 
There is a need for European R and D concerning liquid fuel based 
systems for heavy duty transport and stationary systems with im- 
proved lifetime and reduced cost. It is recommended that applica- 
tion studies of technico-economic nature and preliminary market 
analysis are carried out in parallel with the initial scientific work in 
order to ensure the best results of the total R and D effort. Both in 
battery and fuel cell R and D regarding new technologies one 
should favour areas with multiproduct and multiapplication poten- 
tials. The solid state science concept is seen to be an example of 
such an area. 


22649 (LBL—17363) Transport properties of concentrat- 
ed solutions. Newman, J. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1983. Contract AC03-76SF00098. 19p. 
(CONF-8311134—1). NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. Order Number DE84008495. 

From EPRI workshop on the electrochemistry of zinc/halo- 
gen batteries; Palo Alto, CA, USA (30 Nov 1983). 

Portions are illegible in microfiche products. 

The analysis of mass-transport processes in battery systems 
requires accurate values of the transport properties of electrolytic 
solutions. A generally valid theory of mass transport is presented 
and described. Mass-transport properties are defined by the theory 
one chooses to describe the flux of mobile species. A consistent set 
of transport equations have been developed for dilute solutions of 
electrolytes. This theory breaks down, however, in concentrated 
solutions. In concentrated-solution theory, the migration and diffu- 
sion fluxes are defined with respect to an average velocity of the 
fluid, and the driving force for these fluxes is the electrochemical 
potential. Unlike dilute solution theory, concentrated solution 
theory correctly defines the number of transport properties. The 
fundamental binary transfer coefficients defined by concentrated-so- 
lution theory may be calculated as functions of concentrations from 
independent measurements of diffusion coefficients, transference 
numbers, and conductivity. The measurement of fringe displace- 
ments of diffusing solutions in an optical concentration cell is a 
method of determining diffusion coefficients. This method is de- 
scribed, and results for nitric acid solutions are given. 
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22650 (PB—84-119643) Reports of the asahi glass foun- 
dation for industrial technology. Volume 34, 1979. (Asahi 
Glass Foundation for Industrial Technology, Tokyo 
(Japan)). 1979. 398p. NTIS, PC E14/MF E01. 

The Foundation is an independent organization which do- 
nates funds for university professors to conduct research. Research 
reports are published biannually. This volume contains: Studies on 
Europium (II) Double Oxides (English); A Synthesis of UV-ray Re- 
sisting Materials (Part I); Mechanism of the Absorption of Hydro- 
gen into Transition Metals; Reduction-Reoxidation Behavior of the 
Catalysts Containing Uranium Oxide and Their Catalytic Activities; 
A Nitric Acid Cycle converting Low-Level Heat into Higher 
Level; Acidic and Basic Properties of Manganese Dioxide; Metha- 
nol Reforming Reaction and its Catalysts; Formation and Decom- 
position of 9 Al202. 2 B2O3 Prepared by the Alkoxy-Method; Pas- 
sivation of Silicon Photoelectrodes in Aqueous-Solutions and Trials 
to Prevent the Passivation (English); Studies on Development of 
Miniature Nonaqueous Batteries with High Energy Density (Part 
2); Reaction of Carbon Dioxide with Fluorene in the Presence of 
Barium Phenoxide; A Study on the Mechanism of Electron Con- 
duction in Organic Glasses (Part 2); Formation Reactions and 
Properties of Manganese Dioxide; Synthesis of Inorganic Polymer- 
Organic Derivatives; Stereochemical Studies of the Electrolytic Re- 
actions of Organic Compounds (Part 12); Amphiphilic Polymers 
and Their Biomedical Application plus nine other reports on basic 
chemical research. 


22651 (SAND—84-7124C) Zinc-bromine battery technol- 
ogy. Bellows, R.; Grimes, P.; Malachesky, P. (Exxon Re- 
search and Engineering Co., Linden, NJ (USA)). 1983. Con- 
tract AC04-76DP00789. 35p. (CONF-831272—3). NTIS, PC 
A03; 1; GPO Dep. Order Number DE84008853. 

From EHV systems assessment seminar; Gainesville, FL, 
USA (14 Dec 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Some progress in the field of zinc-bromine batteries is re- 
viewed, and a number of successes and some difficulties are related. 
The direction of work includes, among other areas, testing of para- 
metric and large batteries. The program includes the control of 
electrode planarity through electrode thickness and electrode sup- 
port, improved cathode activation coatings to increase and maintain 
performance near the end of battery capacity, reduced retention of 
bromine in the battery cell stock at shutdown to lower capacity 
loss and improve sealing techniques. Projected factory cost should 
be competitive with lead-acid batteries. Progress has been demon- 
strated in scale-up and performance, as well as improving the life of 
the system. (LEW) 


22652 Rechargeable secondary battery having an alumi- 
num salt electrolyte. Carpio, R.A. US Patent Application 6- 
404,725. 3 Aug 1982. 18p. 

This invention provides a secondary battery containing a 
chloroaluminate molten salt electrolyte and a positive component 
capable of sodium or lithium intercalation. The preferred battery 
configuration incorporates a molten sodium negative separated 
from the chloroaluminate salt electrolyte by a solid separator such 
as a sodium - beta - alumina ceramic which possesses a high ionic 
conductivity for Na+ ions. Either a NaA1Cl, fusible salt is pre- 
ferred as the electrolyte component. The latter electrolyte is unique 
in intercalation batteries in general, since both Na+ and Li-+ inter- 
calation can occur simultaneously. The former electrolyte is limited 
to Na+ intercalation during the discharge reaction. TiS: is a fa- 
vored positive solid solution electrode, although there are other 
possible transition metal oxides, sulfides, and selenides which could 
serve the function. 
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22653 (BNL—19569) Energy Systems Analysis and Tech- 
nology Assessment Program. Brookhaven Energy System Op- 
timization Model. Cherniavsky, E.A. (Brookhaven National 
Lab., Upton, NY (USA)). Dec 1974. Contract AC02- 
76CHO00016. 165p. NTIS, PC A08; 3; GPO Dep. Order 
Number DE84010229. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

This energy system model was designed to incorporate endo- 
genously those features of the energy system that can be quantified: 
technical efficiencies, emissions, costs, and load structures. Other 
parameters that are policy related or that are not easily estimated 
by analytical procedures, such as future energy demands and re- 
source supplies, are left as exogenous inputs that must be specified 
before the analysis can be performed. The model can be quantified 
on the national level or at a regional level. The possible applica- 
tions include: technology assessment; analysis of fuel mix and sub- 
stitution strategies required to accommodate to shortages of par- 
ticular fuels; analysis of the effect of changes in cost and availability 
of fuels and conversion systems on the optimum configurations of 
the energy system; analysis of policies to tax or subsidize energy 
supply and demand processes; and evaluation of environmental, re- 
source and economic consequences of alternative scenarios for de- 
velopment of the energy system. 


22654 (BNL—34432) Global models for synthetic fuels 
planning. Lamontagne, J. (Brookhaven National Lab., 
Upton, NY (USA)). Oct 1983. Contract AC02-76CH00016. 
37p. NTIS, PC A03/MF A0O1; 1; GPO Dep. Order Number 
DE84008805. 

Portions are illegible in microfiche products. 

This study was performed to identify the set of existing 
global models with the best potential for use in the US Synthetic 
Fuels Corporation's strategic planning process, and to recommend 
the most appropriate model. The study was limited to global 
models with representations that encompass time horizons beyond 
the year 2000, multiple fuel forms, and significant regional detail. 
Potential accessibility to the Synthetic Fuels Corporation and ade- 
quate documentation were also required. Four existing models 
(LORENDAS, WIM, IIASA, and IEA/ORAU) were judged to be 
the best candidates for the SFC’s use at this time; none of the 
models appears to be ideal for the SFC’s purposes. On the basis of 
currently available information, the most promising short-term 
option open to the SFC is the use of LORENDAS, with careful 
attention to definition of alternative energy demand scenarios. 
Longer-term options which deserve further study are coupling 
LORENDAS with an explicit model of energy demand, and modi- 
fication of the IEA/ORAU model to include finer time-period defi- 
nition and additional technological detail. 


22655 (DOE/EI/10463—T1) _International _ nuclear 
model. Final report. (Science Management Corp., Landover, 
MD (USA)). 11 Sep 1981. Contract AC01-78EI10463. 117p. 
NTIS MF AOl1; 2; GPO Dep. Order Number DE84009397. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. 

This document contains the test plan for input subroutines 
and assorted lower level subroutines for the International Nuclear 
Mode. The test methodology, details, evaluation criteria, and ad- 
ministrative procedures are presented. 


22656 (EUR—8542-EN) Econometric estimates of the 
EDM model. (Commission of the European Communities, 
Luxembourg). 1983. vp. Commission of the European Com- 
munities, Luxembourg. 

This report concerns the work that has been done by ARS 
of Milan, in strict cooperation with EEC, D.XII and ENEA, to 
update and improve the existing version of EDM/Italy. This last is 
fully documented in the ARS previous report of 1980, which still 
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remains the basic reference for EDM/Italy. EDM/Italy data base 
was updated to 1979 and many data were corrected after a careful 
checking, particularly for 1976-78. Following some ENEA require- 
ments, gas series were splitted in natural and other gases and all 
non private land transportation consumptions were concentrated in 
LT sector. Single price indexes for energy products were substitut- 
ed by a matrix of different prices for different sector uses of fuels. 
Also the remaking of estimations has been extensive, due both to 
changes in data base and to EEC requirement to have a system as 
much price-responsive as it was possible. Finally a test was per- 
formed of the so called Cambridge” system specification of EDM, 
against the Frankfurt” single equation version, which is used at 
present for Italy. 


22657 (EUR—8799-EN) Construction of database for 
HERMES model. (Commission of the European Communi- 
ties, Luxembourg. Directorate-General for Information, 
Market and Innovation). 1983. 41p. Commission of the Eu- 
ropean Communities, Luxembourg. 

This report covers Stage I of the three-stage procedure in- 
volved in the construction of a macro-sectoral model for the UK 
economy for use in the formulation of EC energy policy. This final 
report covering Stage I of the work for the UK up to the end of 
November 1982. It describes work done by Cambridge Econome- 
trics (CE) on the compilation of data for Levels I-IX of the UK 
model. The major sources for the data required for the UK macro- 
sectoral model are the EUROSTAT publications and national 
sources denoted in the Appendix. 


22658 (PB—84-135250) Energy transition in developing 
countries. (International Bank for Reconstruction and De- 
yea Washington, DC (USA)). 1984. 138p. NTIS MF 
AOl. 

Library of Congress catalog card no. 83-12478. 

Contents cover: The energy outlook; Energy demand man- 
agement; Energy supply prospects and issues; Management of the 
energy sector; Financing energy investments; The role of the 
World Bank; Assumptions used for natural gas netback studies; and 
World energy indicators. 


22659 (PB—84-145986) Dynamic physical energy model 
of the United Kingdom. Final report. Barrett, M.A. (Open 
Univ., Milton Keynes (UK). Energy Research Group). Oct 
1982. 303p. NTIS, PC E13/MF E13. 

See also PB84-145994. 

A holistic dynamic model 'DYPHEMO’ was developed to 
improve the understanding of various physical and technical possi- 
bilities concerning the manipulation of energy flows in the United 
Kingdom. The problems of meeting demands and coping with pol- 
lution were considered and possible solutions discussed. A compre- 
hensive description of the layout, components and structure of the 
UK energy system was formulated. A condensed flow chart of the 
model's calculations was produced and the computer simulations 
compared with the actual performance of the UK energy system. A 
general procedure for hypothesizing and assessing an energy system 
was also developed. Five types of applications for the model were 
demonstrated pertaining to systems with changed demands, techni- 
cal conservation, improved efficiency and allocation and new tech- 
nology. Limitations of the model and future research possibilities 
were considered. 


22660 (PB—84-145994) DYPHEMO (Dynamic Physical 
Energy Model) applications: simulation of UK (United King- 
dom) energy systems with a dynamic physical energy model. 
Final report. Barrett, M. (Open Univ., Milton Keynes (UK). 
Energy Research Group). Oct 1982. 186p. NTIS, PC E09/ 
MF E09. 


See also PB84-145986. 

A concise description was given of hypothetical changes to 
the present UK energy system as simulated by the model ‘DY- 
PHEMO’ (Dynamic Physical Energy Model). Topics covered in- 
cluded an assessment of the system in 1976 and the reduction of the 
UK useful energy demand by: behavioral changes; technical conser- 
vation; increased efficiency; and new converters. Each part of this 
report is supported by extensive numerical and graphical computer 
output from the simulation studies. The output is in three sections: 
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technical data, simulated energy flows, and analysis of system be- 
havior. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 21885, 22442, 22689, 23539 


22661 (DOE/EI/11434—T1) Increased energy prices: 
energy savings and equity aspects. Final report. Herendeen, 
R.A. (Illinois Univ., Urbana (USA). Dept. of Forestry). Jun 
1983. Contract AC01-81E111434. 253p. NTIS, PC A08/MF 
A01; 1; GPO Dep. Order Number DE84009377. 

Portions are illegible in microfiche products. 

A mathematical model has been developed which approxi- 
mates the reduction in a household's total energy consumption in 
response to higher energy prices and different rebate schemes. This 
model is based on the assumption that energy consumption is a 
function of a household's real income, prices of different commod- 
ities and energy intensities. The amount of energy saved and the 
change in real expenditure of a household has been calculated for 
four tax rates; 50%, 100%, 224% and 400%, and five rebate 
schemes; one regressive, two progressive, one income distribution 
preserving and the flat per capita rebate. The results indicate that, 
for a given tax rate, the choice of rebate scheme does not signifi- 
cantly affect the amount of energy conserved by the households. 
However, the effect of different rebate schemes on a household's 
real expenditure could be dramatically different. 


22662 (FWS/OBS—83/15-Vol.2-Pt.2) Florida coastal ec- 
ological characterization: a socioeconomic study of the North- 
western Region. Volume II. Data appendix. Part 2. French, 
C.O.; Parsons, J.W. (eds.). (Fish and Wildlife Service, Sli- 
dell, LA (USA). National Coastal Ecosystems Team). Aug 
1983. 395p. National Coastal Ecosystems Team, Fish and 
Wildlife Service, 1010 Gause Blvd., Slidell, LA 70458. 

Data are compiled from existing sources on the social and 
economic characteristics of the Northwestern coastal region of 
Florida, which is made up of Escambia, Santa Rosa, Okaloosa, 
Walton, Bay, Gulf, and Franklin Counties. Described are the com- 
ponents and interrelationships among complex processes that in- 
clude population and demographics characteristics, mineral produc- 
tion, multiple-use conflicts, recreation and tourism, agricultural pro- 
duction, sport and commercial fishing, transportation, industrial and 
residential development, and environmental issues and regulations. 
Energetics models of socioeconomic systems are also presented. 
This volume contains appendices presenting data on public utilities, 
transportation, recreation and tourism, mineral and oil production, 
and environmental issues and regulations. 31 figures, 187 tables. 


22663 Dire predictions reexamined: regional impacts of 
rising energy prices. Pfister, R.L. (Indiana Univ., Blooming- 
ton). Growth and Change; 14: No. 2, 9-16(Apr 1983). 

The basic argument of this paper is that the regional impact 
of the rise in energy costs has been less than was widely expected. 
Energy surplus states have benefited from an income transfer from 
the energy-deficit states, but the transfer has been much less than 
the growth in value added by energy producers. The shift away 
from energy-intensive goods has probably retarded growth in the 
energy-rich states, and locational patterns had adjusted to regional 
differences in energy prices long before the energy crisis of 1973- 
74. Unless these regional differences widen, the rise in the levels of 
energy prices is not likely to have much impact on industrial loca- 
tion patterns. 12 references, 5 tables 
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REFER ALSO TO CITATION(S) 21839, 22129, 22306, 22626, 22742, 23503, 
23539, 23550, 23574, 23576, 23714 


22664 (CONF-840269—2) Integrated assessment method 
development. Task Group Project 11-05.1. Shriner, D.S.; 
Kaplan, E.; Renne, D.S.; Streets, D.G. (Oak Ridge National 
Lab., TN (USA); Brookhaven National Lab., Upton, NY 
(USA); Pacific Northwest Lab., Richland, WA (USA); Ar- 
gonne National Lab., IL (USA)). 1984. Contract W-7405- 
ENG-26. 8p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84007601. 

From NAPAP Task Group G peer review meeting; Burling- 
ton, VT, USA (14 Feb 1984). 

The Integrated Assessment Methodology described, was de- 
veloped from two perspectives. First, to step back from the com- 
plex details of the assessment process and examine the overall con- 
ceptual basis for an integrated assessment. This perspective pro- 
vides the overall scheme necessary to draw the many components 
of the research program together to achieve the assessment goals of 
the NAPAP program. The second perspective results from taking 
this conceptual view of the assessment process and, in a detailed 
manner, outlining the specific information exchanges necessary to 
progress from the conceptual basis to a working, functional assess- 
ment framework. The detailed documentation of those necessary in- 
formation exchanges, and the timing of the sequence of events 
which must occur in the process, represents the fundamental core 
of this process and, in a rational stepwise fashion relates each step 
of the assessment process to the goals of the NAPAP program. In 
this manner, the Integrated Assessment Methodology provides the 
Acid Deposition Assessment Staff (ADAS), the Assessments and 
Policy Analysis Task Group, and the NAPAP program manage- 
ment with a detailed analysis of the step-by-step progression of the 
integrated assessments. It also provides ADAS with a management 
tool with which to interact with each of the other task groups of 
the NAPAP program to achieve the coordination and information 
exchange mandated in the overall NAPAP program objectives. 


22665 (CONF-840269—3) Acid deposition data network 
(ADDNET): plans and progress. Task Force Project I2-01.4. 
Olson, R.J.; Kanciruk, P. (Oak Ridge National Lab., TN 
(USA)). 1984. Contract W-7405-ENG-26. 8p. NTIS, PC 
A02/MF A0Ol1; 1; GPO Dep. Order Number DE84007605. 

From NAPAP Task Group G peer review meeting; Burling- 
ton, VT, USA (14 Feb 1984). 

Portions are illegible in microfiche products. 

In order to provide accurate and reliable data to conduct the 
assessments and policy analyses for the National Acid Precipitation 
Assessment Program (NAPAP), the Acid Deposition Assessment 
Staff (ADAS) established the Acid Deposition Data Network 
(ADDNET). The ADDNET project comprises data coordination, 
database administration, and data analysis support. Although specif- 
ic projects and task groups within NAPAP are responsible for col- 
lecting and analyzing individual data files, ADDNET will assemble 
selected files, substantiate contents, verify quality assurance (QA), 
maintain documentation, and make data available to the NAPAP 
community. The ADDNET database will contain certified data sets 
to ensure consistency across all areas of the assessment. ADDNET 
facilitates the flow of information and data between producers and 
users in a timely manner, as required by the NAPAP assessments. 


22666 (DOE/EP/16014—T1) Prospectus for an evalua- 
tion of critical aspects of the national pollution control pro- 
gram. (National Research Council, Washington, DC (USA). 
Committee to Plan an Evaluation of the National Strategy 
for Environment Management). 1984. Contract FG0O1- 
83EP16014. 16p. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84008563. 

This report is the result of an ad hoc study performed at the 
request of the US Department of Energy. The objectives of the 
study were to assess the potential for evaluating the experience 
gathered to date with our national pollution control program and 
to describe how such an evaluation might practically be undertak- 
en. The study was organized under the auspices of the Environ- 
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mental Studies Board of the Academies’ National Research Coun- 
cil. It was conducted by a committee comprising members of the 
Board. As part of its study, the committee conducted a three-day 
meeting to exchange views with knowledgeable people who 
brought a variety of perspectives to the deliberations. 


22667 Theoretical approach to regional environmental 
conflicts. Klopatek, J.M.; Krummel, J.R.; Mankin, J.B.; 
O'Neill, R.V. (Oak Ridge National Lab., TN). Journal of 
Environmental Management; 16: No. 1, 1-15(Jan 1983). 

A regional analysis framework was developed to address re- 
gional environmental problems. This interdisciplinary framework is 
based on the utilization of four principal variables: environmental 
pattern, assets, and human culture as influenced by the externalities. 
The framework was applied to three heuristic examples: urban 
energy supplies in the north-eastern United States; resource extrac- 
tion in the Rocky Mountain region of the US; and cattle herding in 
East Africa. The illustrated analyses and their results verify the 
broad utility of the theory underlying this framework. Although 
more in-depth analyses would be required to solve the real-world 
problems, our preliminary analyses indicate that the theoretical 
framework presented here can indeed be useful in approaching the 
regional environmental problem, analyzing the significant interac- 
tions in the system, and describing the regional dynamics among 
these variables and components. 34 references, 6 figures, 3 tables 
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REFER ALSO TO CITATION(S) 23688 


22668 (NMERDI—2-68-1103) New Mexico energy man- 
agement information system. Final report. McDonald, B. 
(New Mexico Univ., Albuquerque (USA). Bureau of Busi- 
ness and Economic Research). Mar 1984. 62p. NMERDI, 
Univ of New Mexico, Suite M, 457 Washington S.E., Albu- 
querque, NM 87108. 

The New Mexico Energy Management Information System 
(EMIS) was developed in an effort to provide an official focal 
point for access to reliable and readily available data pertaining to 
New Mexico’s energy resources. The EMIS was also designed to 
serve as a prototype system for establishing the commonality of 
interfaces to be used by state, regional, and national organizations 
concerned with the collection, analysis, and dissemination of energy 
information. As an integrating system, the EMIS was not to dupli- 
cate the collection of data being acquired by Federal, State, or pri- 
vate sources. Rather, the EMIS was to serve as a vehicle for opti- 
mizing the use of existing facilities and data bases so as to obtain 
maximum cost benefit from ongoing energy data activities. The 
system is maintained in a manual mode by the New Mexico Energy 
and Minerals Department. Reports generated under this project are 
discussed in the body of this report. 


22669 Geopolitics of strategic and critical materials. 
=— DC; US Government Printing Office (1983). 
p. 

Twenty six witnesses, including representatives of the fer- 
roalloy, die-casting, aerospace, and mining industries, testified at a 
three-day hearing on the strategic and critical importance of certain 
minerals and US dependence upon foreign sources. Changing world 
political situations have implications for continued US access, and 
for the US economy. The witnesses addressed the problems of 
import vulnerability, the development of domestic and alternative 
sources of supply, and efforts to find accessible substitutes. Atten- 
tion was focused in the final hearing on international finance and 
programs to assist foreign nations, especially those which are min- 
eral suppliers. Two appendices with additional responses to ques- 
tions and material submitted for the record follow the testimony. 
(DCK) 
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2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 21786, 21871, 21888, 22336, 22683, 22701, 
22703, 22704, 22705, 22706, 22707, 22708, 22709, 22715, 22716, 22717, 22718, 
22719, 22736, 23570 


22670 (EFN—3) Energy research after the year 1984, 
Basis of planning for government support to energy research 
after the 30th of June 1984, (Energiforskningsnaemnden, 
Stockholm (Sweden)). Jul 1983. 290p. (In Swedish). NTIS 
(US Sales Only), PC A13/MF AOl. Order Number 
DE84770214. 

Portions are illegible in microfiche products. 

Long-range problems and the view of the commission as 
how to tackle the different areas of energy research after the 30th 
of July 1984 are presented. The recommendations of the allocation 
of government grants for the period 1984 to 1987 are given. The 
program of energy research is discussed and an evaluation of earlier 
energy research is made. The proposal for the future research plans 
covers three ambition levels, The maximum level for 3 years being 
2080 MSEK. 


22671 (EFN-UTR—1983-1) Purchase of technology in 
the field of energy. An investigation of purchase of technology 
and other ways to initiate development of energy technology. 
Lundgren,G. (Energiforskningsnaemnden, Stockholm 
(Sweden)). Jul 1983. 73p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF A01. Order Number DE84770224. 

This report is part of an investigation which constitutes the 
basis for the planning of energy research in Sweden from 1984 on- 
wards. Purchase of technique is described as a developmental proc- 
ess with a continuous dialogue between the buyer/user and the 
seller/manufacturer. Technical solutions, supply and demand, cost 
benefit and the engagement of the bargaining partners is discussed. 


22672 (EFN-UTR—1983-2) Basic resources and qualifi- 
cations of the division of energy technology at Studsvik. 
Edstroem,J.O. (Energiforskningsnaemnden, Stockholm 
(Sweden)). Jul 1983. 59p. (In Swedish). NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE84770223. 

Portions are illegible in microfiche products. 

This report is part of an investigation which constitutes the 
basis for the planning of energy research in Sweden from 1984 on- 
wards. The experimental resources of Studsvik Energiteknik AB 
and its division of energy technology have been examined and a 
proposal for future activities is presented. This means the establish- 
ing of a separate institution for long-range research. 


22673 (EFN-UTR—1983-3) Resources for energy tech- 
nology and qualifications at universities. Mattsson,C.; 
Nilsson,E. (Energiforskningsnaemnden, Stockholm 
(Sweden)). Jul 1983. 103p. (In Swedish). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE84770225. 

This report is part of an investigation which firms the basis 
for the planning of energy research in Sweden from the year 1984 
and onwards. Two papers are included,Discussing the development 
of the resources at the universities and the controlling of specialized 
applied research at universities. The pros and cons of extra grants 
and the present financing system are dealt with. Improved planning 
and economic administration is recommended. 


22674 (FRNC-CONF—207) Team work on international 
projects. Hayfield, F. (Societe Franco-Americaine de Con- 
structions Atomiques (FRAMATOMEB), 92 - Courbevoie 
(France)). 1983. 24p. (CONF-820916—2). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84751045. 

From 7. world congress on project management; Copenha- 
gen, Denmark (12 Sep 1982). 

A successful team will result in project efficiency and so 
lead to a better achievement of the project objectives. Such a team 
will be self-motivating and have a high level of morale. An effec- 
tive team will also create a better context for transfer of know-how 
and so better prepare its members for greater roles on future 
project teams. The nature of project work forces the process of 
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team building to recognize several facts of life. A project team can 
have a life as short as one year and as long as ten years. A team 
usually consists of people on temporary transfer from different de- 
partments yet retaining a link of some sort to their departments of 
origin. It may consist of members of one company only or of sever- 
al as in a joint-venture and may include client personnel. On inter- 
national projects, the members of a team may have different nation- 
alities and be working in a language foreign to many of them. 
Many of the project people may be expatriates to the project area 
on a bachelor or on a married status well away from their head or 
usual office. Team building is a complex organizational and human 
process, with no mathematical formula for the ideal solution. It 
starts with the selection of the right project manager who should 
be a leader, a technocrat manager and an integrator all at the same 
time. The project manager must have the authority to create the 
organizational and human climate that will motivate to a maximum 
each member of the team. Eaclh member must understand clearly 
his role and realize that this contribution to the project will influ- 
ence his career development. Loyalty to the project manager must 
be possible and the departmental manager has to recognize this ne- 
cessity. This presentation will indicate the basic steps of a team 
building process on a typical major international project. 


22675 Inventions licensed for the marketplace. Tracy, S.; 
Edmonds, J. EPRI (Electric Power Research Institute) Jour- 
nal; 9: No. 1, 22-27(Jan 1984). 

The Electric Power Research Institute (EPRI) now views its 
licensing procedures as an important element of technology transfer 
from the laboratory to the manufacturer, after shifting over the 
years from a position of not targeting commericialization dates. 
Patent selection applies strict criteria to reassure potential licensees, 
while EPRI’s nonprofit status requires that its research be made 
available on a nondiscriminatory basis. Accepted patents are pub- 
lished, and prospective licensees are matched before a licensing 
agreement is signed. (DCK) 


22676 Department of energy research and development 
programs-fiscal year 1984, Washington, DC; Government 
Printing Office (1983). 892p. 

A series of six hearings were held in the first half of 1984 to 
review DOE budget requests for research and development on 
magnetic fusion, biology, technical analysis, the environment and 
general sciences in response to administration requests for increased 
funding in these areas. Principal witnesses were Alvin Trivelpiece 
of the Office of Energy Research, followed by witnesses from af- 
fected departments. The status and prognosis of research programs 
were described, and justifications were made for the 
administration’s research directions. The witnesses generally saw no 
problem in the areas of conservation and conventional fuels, al- 
though energy supplies may be reflecting the depressed economy. 
Additional statements, responses to questions, and material submit- 
ted for the record follow each day's testimony. (DCK) 
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REFER ALSO TO CITATION(S) 21958, 21999, 22053, 22054, 22080, 22081, 
22082, 22336, 22362, 22438, 22439, 22442, 22449, 22529, 22607, 22626, 22627, 
22655, 23495, 24527 


22677 (CONF-8205223—Vol.3, pp 39-42) Nuclear-power 
industry. Pavitt, E. (General Mining Union Corp. Ltd., Jo- 
hannesburg (South Africa)). 1982. Congress proceedings v. 
1 and 2 available from South African Institute of Mining 
and Metallurgy, P.O. Box 61019, Marshalltown, Johannes- 
burg, 2107 at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

In this article the nuclear-power industry is discussed. The 
future of the nuclear industry is influenced by the current economic 
recession and political problems. The last factor also includes the 
public opinion about the proliferation of nuclear weapons and nu- 
clear safety. The present state of the nuclear power industry is re- 
flected in the uranium market, where the decline in the uranium 
price is having a severe impact upon uranium production. 
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22678 (CONF-8304132—Vol.1, pp 134-136) Improve- 
ments required in technology and management system for nu- 
clear power generation in Japan. Kondo, S. 1983. Hamburg 
Messe und Congress G.m.b.H. (Germany, F.R.). 

From Energy ‘83 congress and fair: symposium power indus- 
try - energy technology transfer - international power industry; 
Hamburg, F.R. Germany (19 Apr 1983). 

Reasons are given for the enhanced development of nuclear 
power in Japan, and the trends of development are outlined. 


22679 (DOE/NE—0044/2) Nuclear energy cost data 
base. A reference data base for nuclear and coal-fired power- 
plant power generation cost analysis. Delene, J.G.; Smolen, 
G.R.; Bowers, H.I.; Myers, M.L. (Oak Ridge National Lab., 
TN (USA)). Mar 1984. Contract W-7405-ENG-26. 99p. 
NTIS, PC A05/MF A0O1. Order Number DE84010609. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A reference data base and standard methodology are needed 
for performing comparative nuclear and fossil power generation 
cost analyses for DOE/NE. Proposals are presented for such a 
methodology and for reference assumptions and data to be used 
with the methodology. This report is intended to provide basic 
guidelines or a starting point for analyses and to serve as a focal 
point in establishing parameters and methods to be used in econom- 
ic comparisons of nuclear systems with alternatives. The data base 
is applicable for economic comparisons of new base load light- 
water reactors on either the current once-through cycle or self-gen- 
erated recycle, high- and low-sulfur coal-fired plants, and oil- and 
natural gas-fired electric generating plants coming on line in the last 
decade of this century. In addition to light-water reactors and fossil 
fuel-fired plants, preliminary cost information is also presented on 
liquid metal fast breeder reactor plants. This paper includes a data 
base containing proposed technical and economic assumptions to be 
used in analyses, discussions of a recommended methodology to be 
used in calculating power generation costs, and a sample calcula- 
tion for illustrative and benchmark purposes. 


22680 (EPRI-NP—3398) Evaluation of computer-aided 
design and drafting for the electric power industry. Final 
report. Anuskiewicz, T.; Barduhn, G.; Lowther, B.; Osman, 
I. (Michigan Energy and Resource Research Association, 
Detroit (USA); Bechtel Power Corp., Ann Arbor, MI 
(USA). Ann Arbor Power Div.). Jan 1984. 50p. EPRI, Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 

This report reviews current and future computer-aided 
design and drafting (CADD) technology relative to utility needs 
and to identify useful development projects that may be undertaken 
by EPRI. The principal conclusions are that computer aids offer 
substantial cost and time savings and that computer systems are 
being developed to take advantage of the savings. Data bases are 
not available for direct communication between computers used by 
the power industry and will limit benefits to the industry. Recom- 
mendations are made for EPRI to take the initiative to develop the 
data bases for direct communication between power industry com- 
puters and to research, develop, and demonstrate new applications 
within the industry. Key components of a CADD system are de- 
scribed. The state of the art of two- and three-dimensional CADD 
systems to perform graphics and project management control func- 
tions are assessed. Comparison is made of three-dimensional elec- 
tronic models and plastic models. 


22681 (INIS-mf—8323) Neutron weapons. War preven- 
tion by credible deterrence. (Christlich Soziale Union, Muen- 
chen (Germany, F.R.). Wehrpolitischer Arbeitskreis). Nov 
1981. 9p. (In German). NTIS (US Sales Only), PC A02/MF 
AO01l. Order Number DE84780135. 

The neutron bomb has prompted fierce and controversial 
public discussions which are more emotional than based on facts. 
Unaware of the factual repercussions this weapon has, it has been 
described as the most inhumane weapon ever. By saying so, the 
public is wrongly informed and is made feel insecure. The follow- 
ing contributions made by competent authorities may be used for 


getting to the point, pointing out that the neutron bomb is primarily 
a defensive weapon. 
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22682 (UTNL-R—0110, pp 24-28) Model for assessing 
social impacts of nuclear technology. Suzuki, Atsuyuki; 
Kiyose, Ryohei (Tokyo Univ. (Japan). Faculty of Engineer- 
ing). 1981. NTIS (US Sales Only), PC A08/MF AO1. 

In Summaries of environmental safety in nuclear fuel cycles; 
fiscal 1979 and 1980. 

A theoretical framework is given for assessing the social or 
environmental impacts of nuclear technology. A two-act problem 
concerning the incentive-penalty system is supposed to formulate 
the principle of ALAP. An observation plan to make a decision on 
the problem is optimized with the Bayseian decision theory. The 
optimized solution resting on the amount of incentive or penalty is 
compared with an actual or practical plan. Then, by finding the in- 
difference between the two plans, an impact is assessed in monetary 
terms. As regards the third step, the model does not provide the 
details since it is beyond the scope of the description. If there exists 
an actual plan, it can be easily compared with the results from this 
theory. If there does not or in the process of making it, its feasibili- 
ty must be studied by another model or by different approaches. 


2907 Transport And Storage 
REFER ALSO TO CITATION(S) 22302 
2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 22339, 22766, 22784, 22785, 22793, 22794, 
22796, 22808, 22809, 22810, 22814, 22815, 22817, 22818, 22819, 22821, 22822 
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22683 Energy conservation and renewable energy equip- 
ment exports: analysis of hearings on US solar and conserva- 
tion technologies in international markets. Washington, DC; 
US Government Printing Office (1982). 34p. 

The report reviews major issues concerning European and 
Japanese competition with US industries engaged in the production 
and export of energy conservation and renewable energy equip- 
ment. US Government spending on research and development and 
program strategies for technology development and commercializa- 
tion are compared with other industrialized nations, and policy con- 
straints which may affect the overall coordination and organization 
of US export promotion activities are identified. The report high- 
lights activities of US technical assistance and banking agencies that 
help US firms compete abroad, especially in developing countries. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 21887, 21890, 22627, 22690, 22711 


22684 (BDM/W—81-789-TR) Handbook for executive 
reservists. Emergency petroleum and gas administration draft. 
(BDM Corp., McLean, VA (USA)). Dec 1981. Contract 
AQ01-81RG10555. 207p. NTIS, PC Al0/MF A011; 1; GPO 
Dep. Order Number DE84009372. 

Portions are illegible in microfiche products. 

The possibility of a serious emergency ranging from a dis- 
ruption in supply of middle-eastern oil to a direct nuclear attack 
upon the United States necessitates that the Federal Government 
develop appropriate plans and preparations to help mitigate the ef- 
fects of such an event; and to ensure efficient federal response and 
timely recovery for both the governmental and industrial sectors. 
Various government agencies have been delegated emergency plan- 
ning responsibilities by the President in Executive Order 11490 for 
particular resources, to implement and carry out the plans which 
they have developed in the case of such a national emergency. 
Within the US Department of Energy (DOE), the Emergency Pe- 
troleum and Gas Administration (EPGA) has been established to 
administer and coordinate the federal government's policies, ac- 
tions, and resources in the event of a national emergency. This doc- 
ument describes EPGA and NDER, and their role, functions, and 
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responsibilities in the federal emergency response system. The pur- 
pose of this handbook is to provide an orientation and guide to 
EPGA and the NDER (National Defense Executive Reserves) for 
the participating Reservist. It is divided into two parts. Part I, enti- 
tled The Basic Plan, provides a succinct description of EPGA op- 
erations in various emergency contexts, as well as a broader de- 
scription of the overall federal emergency response system. Part II 
contains a number of appendices which provide substantial detailed 
information in support of the Basic Plan. More detailed operational 
information is available in EPGA Operating Manuals. 


22685 (IIVG-pre—82-104) Energy demand of industrial- 
ized and developing countries until 1990 - toward a world- 
wide burden sharing. Fritsch, B. (Wissenschaftszentrum 
Berlin (Germany, F.R.). Internationales Inst. fuer come. 
chende Gesellschaftsforschung). Jul 1982. 36p. (CONF- 
8208175—1). NTIS (US Sales Only), PC A03. Order 
Number DE84750964. 

From 12. IPSA world congress; Rio de Janeiro, Brazil (9 
Aug 1982). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Based upon the UN-targets for the increase of incomes in the 
various regions of the world during the Third UN-Development 
Decade, the total energy requirements are estimated. These esti- 
mates take into consideration the expected increase of world popu- 
lation as well as the improvements of the energy efficiencies in in- 
dustrialized market economies. The result of the analysis shows 
that, during the next 10 years, the requirements for primary com- 
mercial energy in the LDCs are likely to increase by a factor of 3, 
while during the same period the demand for primary energy in the 
market economies is expected to further decrease. This develop- 
ment is due to additional increases in energy efficiency and of 
energy savings plus ongoing substitution. The combined effect of 
these developments is reflected in the still falling income elasticity 
of demand for energy in the developed market economies. The size 
of these effects is estimated for the U.S., Canada, Japan, France, 
the Federal Republic of Germany, Italy, the Netherlands, and the 
U.K., using established methods of econometric analysis. 
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REFER ALSO TO CITATION(S) 21888, 21894, 21898, 21899, 21909, 21958, 
22053, 22080, 22081, 22362, 22439, 22607, 22626, 22669, 22676, 22683, 22702, 
22806, 22843, 23574 


22686 (ARL/TR—055) Glossary of terms recommended 
for use in radiation control legislation and associated codes of 
practice. Swindon, T.; Kennedy, K.N.; Elliott, G. (Austra- 
lian Radiation Lab., Melbourne). Jun 1983. 18p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701279. 

A glossary of terms associated with radiological health is 
presented. It includes basic physics terms, quantities and units, radi- 
ological physics terms and radiation protection terms. The National 
Health and Medical Research Council has recommended that the 
glossary be used by organizations producing official documents and 
by appropriate regulatory authorities. 


22687 (DS-I—1983-5) Heat supply of metropolitan areas. 
A memo prepared by the Dept. of Industry. (Industrideparte- 
mentet, Stockholm (Sweden)). 1983. 187p. (In Swedish). 
NTIS (US Sales Only), PC A09/MF AOl. Order Number 
DE84770219. 

Portions are illegible in microfiche products. 

The goals of energy economy, substituting for oil and de- 
commissioning of nuclear energy will actively be carried out by ac- 
tions taken by local authorities. They are with respect to this fact 
of vital importance to the effect within the framework of those 
common guide-lines which are given by government authorities for 
energy policy. The energy supply of the whole nation depends 
highly on how heat supply is modelled in cities. In the memoran- 
dum the state-of-art of planning of the energy economy and oil sub- 
stitution is discussed. The appropriate actions to guarantee the sub- 
stitution of oil and to create the necessary conditions for produc- 
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tion of power from heat are debated. In connection to this the oc- 
cupational effects, The need of investments and the consequences to 
the environment considering the energy supply etc. in cities are 
also discussed. 


22688 (PB—84-135326) EFOM 12-C case studies candi- 
date technologies to relieve the European energy system. 
Final report. Fenhann, J. (Commission of the European 
Communities, Luxembourg). 1984. 24p. (EUR—8319-EN). 
NTIS, PC E03/MF E03. 

The aim of the case study conducted with the linear optimis- 
ation model EFOM 12C is to test the potential development and 
penetration into the energy system of some new energy technol- 
ogies. A ranking of these technologies likely to be developed in 
Denmark was obtained with the help of the RANGE procedure, 
where the parameter ‘unit cost’ was used. ‘Unit cost’ is the change 
in value of the objective function per unit of variation in activity. 
The result of the ranking was that biomass technologies are the 
most economical, followed by heat pumps and wind turbines; at the 
bottom of the list was solar energy. 
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REFER ALSO TO CITATION(S) 21818, 21838, 21839, 21885, 21886, 21887, 
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22689 (IEA/EAS—GS5) International steam coal trade: a 
summary comparison of the Atlantic and Pacific markets. 
Gaskin, M. (Aberdeen Univ. (UK)). Dec 1983. 22p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84901030. 

This report is a short summary and comparison of the find- 
ings and conclusions of two recent studies by the author and also 
published by EAS: Market aspects of an expansion of the interna- 
tional steam coal trade (EAS Report G2/81, 1981); and Organiza- 
tion and structure of the Pacific steam coal trade (EAS Report G4, 
1983). One of these examined the structure and organization of the 
steam coal trade into northwest Europe, and the other was a similar 
study of the Pacific trade. After considering the elements which 
serve to integrate these two regional sectors of the world coal 
trade, the report compares them with respect to their commercial 
structure, including the trends to larger-scale operations at all 
points in the coal chain; the prevalent contractual forms with their 
current changes and problems; and market function and price for- 
mation. The recommendations drawn from the two earlier reports 
cover market and contract information, government intervention, 
finance, pooled buying arrangements and market instability. 


22690 (PB—84-152701) Coal economics data base: coal 
availability for synthetic fuels development. Final report. 
Klein, D.E.; West, P.A. (ICF, Inc., Washington, DC 
(USA)). Dec 1983. 131p. NTIS, PC A07/MF AO1. 

This report presents an analysis of coal resource availability 
and prices for synthetic fuels development. ICF developed a fore- 
cast of coal production, consumption, and prices through the year 
2025. The forecasted baseline coal prices were then tested for sensi- 
tivity to additional coal demands from synthetic fuel facilities. The 
analysis also found that baseline coal prices will increase only mod- 
erately as a result of coal resource depletion, with coal prices in 
many regions increasing at 0.5 to 1.5 percent per year in real terms. 
Additional coal demands from synthetic fuel facilities would not 
greatly affect forecasted coal prices in a few of the high potential 


regions, at least through the year 2025, due to the vastness of their 
reserves. 


2960 Electric Power 


REFER ALSO TO CITATION(S) 21786, 21838, 22054, 22301, 22302, 22306, 
22312, 22317, 22318, 22675, 22679, 22736 


22691 (DOE/BP—152) Bonneville Power Administra- 

tion, 1982 annual report. (USDOE Bonneville Power Ad- 

ministration, Portland, OR). Feb 1983. 70p. NTIS, PC A04/ 

MF AO1; 1; GPO Dep. Order Number DE84007670. 
Portions are illegible in microfiche products. 


ERA-9/12 / 3028 


This is the Bonneville Power Administration's 45th annual 
report on the Federal Columbia River Power System. It covers 
fiscal 1982, a year that saw tremendous change in the 
Administration's financial affairs. 


22692 (DOE/EIA—0397(83/3Q)) Electric power quarter- 
ly, July-September 1983. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). Jan 1984. 321p. NTIS, PC 
Al4/MF AO0Ol - GPO*; GPO Dep. Order Number 
DE84009545. 

The Electric power Quarterly is designed to provide energy 
decisionmakers with accurate and timely generation and fuel cost 
and quality information on a plant-by-plant basis. This publication is 
designed for applications by electric utilities, fuel suppliers, consum- 
ers, educational institutions,and government in recognition of the 
growing importance of energy planning in a contemporary society. 


22693 (DOE/NBM—4009431) Rulemaking for small 
power production and cogeneration facilities: qualifying 
status/rates and exemptions (Dockets No. RM79-54 and 
RM79-55). Environmental assessment. (Federal Energy Reg- 
ulatory Commission, Washington, DC (USA)). Mar 1980. 
52p. NTIS, PC A04/MF A01; GPO Dep. Order Number 
DE84009431. 

The Federal action requiring scrutiny under the National 
Environmental Policy Act of 1969 (NEPA) is a product of the 
rules under Section 201 of PURPA, acting together with the rules 
under Section 210 of PURPA. The environmental effects are not 
related to the total environmental impacts of the numerous technol- 
ogies and facilities covered by PURPA, but only that increment of 
those effects that result from the incentives provided by these rules. 
Therefore, the environmental assessment concentrates on the 
PURPA-induced technologies of wind, small-scale hydropower at 
existing dams, municipal solid waste, and cogeneration. The results 
of that assessment are summarized in this report. 


22694 (DOE/RG/08682—T1) Empirical comparisons of 
alternative marginal cost methodologies. Final report. (ICF, 
Inc., Washington, DC (USA)). Apr 1980. Contract ACO1- 
77RG08682. 45p. NTIS, PC A03/MF A01; GPO Dep. 
Order Number DE84009343. 

Increasingly, electric utilities and public utility commissions 
are being asked to utilize or consider marginal costs in the design of 
electric rates. Even where marginal costs are not used as the basis 
for rate design, utilities are being requested to perform marginal 
costs studies. There are numerous approaches available for estimat- 
ing marginal costs in electric utilities. This study attempts to com- 
pare these alternative methodologies in a quantitative manner. 


22695 (EPRI-EA—3386) Aesthetic considerations and 
electric utilities: an introductory guide to the literature. Final 
report. Priestley, T. (Priestley (Thomas), Oakland, CA 
(USA)). Feb 1984. 89p. EPRI, Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

This reference guide's purpose is to provide a brief review of 
the aesthetic issues associated with electric facilities and to identify 
the literature most useful in helping to understand and resolve 
them. A descriptive and analytic overview evaluates the aesthetic 
concerns, their legal and administrative context, their relationship 
to the newly emerging visual analysis field, and the alternative 
ways they have been treated in project planning and design. An an- 
notated bibliography evaluates over 200 books, bibliographies, arti- 
cles, and project reports found to be helpful in illuminating the 
issues, summarizing research findings, or illustrating the various ap- 
proaches utilities have taken to project analysis and design. The 
overview works as a key to the bibliography, relating the cited ma- 
terial to the issues, and highlighting the most interesting work. The 
guide was prepared in collaboration with personnel from utilities 
around the United States and Canada, and is specifically geared to 
meet their needs. 
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22696 (EPRI-EA—3389) Proceedings: EPRI load re- 
search symposium. (Battelle Columbus Labs., OH (USA)). 
Feb 1984. 402p. (CONF-8306186—). EPRI, Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

From EPRI load research symposium; Chicago, IL, USA 
(21 Jun 1983). 

On June 21-23, 1983, The Electric Power Research Institute, 
Inc. (EPRI) sponsored a symposium on Load Research in Chicago, 
Illinois. The purpose of the symposium was to promote an active 
exchange of information among technical analysts at electric utili- 
ties and regulatory commissions on recent advances in analytical 
techniques related to load data research. A secondary purpose was 
to identify new areas of research that need to be addressed by 
EPRI. The symposium featured five moderated sessions on topics 
such as the expanded uses of load research, applications in forecast- 
ing and marketing, sample design and data analysis, data manage- 
ment systems, and advances and future directions in load data re- 
search. This multidisciplinary approach was chosen to generate in- 
formation and ideas among utilities. 


22697 (EPRI-EA—3392) Choice of discount rates in util- 
ity planning: a critique of conventional betas as risk indica- 
tors for electric utilities. Final report. Kolbe, L. (Charles 
River Associates, Inc., Boston, MA (USA)). Feb 1984. 71p. 
EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This paper reports statistical tests of the way betas are con- 
ventionally calculated. The results demonstrate that conventional 
betas are not appropriate for assessing the risk of electric utility in- 
vestments. Electric utility betas calculated in an alternative way in- 
dicate a much higher level of risk, while the relative risks of com- 
parison unregulated industries do not prove sensitive to the alterna- 
tive calculation. For example, the results imply that recent data 
could lead to estimates of the cost of equity that are about 3 per- 
centage points too low for electric utilities. Further tests reveal that 
more work is needed. In Phase II of this project, Charles River As- 
sociates Incorporated explores, with mixed results, alternative for- 
mulations of the relative risk, of utility investments. 


22698 (EPRI-EM—3325) Impact of industrial robots on 
electric loads in US industry. Final report. Hershey, R.L.; 
Letzt, A.M.; Fenton, S.E. (Science Management Corp., 
Washington, DC (USA)). Feb 1984. 187p. EPRI, Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

A study was performed to review current applications of in- 
dustrial robots in the US, projected growth of the industry, ad- 
vances in robotics technology and the potential impact of robot sys- 
tems on industrial electricity use. An analysis was performed of the 
electric loads of two manufacturing plants before and after the in- 
stallation of robots. At one of the facilities, there were average 
annual increases of 17% in kilowatt-hour consumption and of 15% 
in kilowatt-demand. Approximately 44% of the increase in kilo- 
watt-demand was attributed to the robots and controls while the re- 
mainder was attributed to the fixturing and conveyor system. The 
impact of the four spray painting robots on both kilowatt-demand 
and kilowatt-hour usage at the other facility was very small. It ap- 
pears that the average nationwide impact of robots on electricity 
usage will be minimal; however, large plant installations may have 
a significant effect on individual electric utilities depending on the 
application and type of robot installed. 


22699 (NP—4900869) 1983 Northwest Conservation and 
Electric Power Plan. Volume II. (Northwest Power Planning 
Council, Portland, OR (USA)). 1983. 122p. NTIS, PC A06. 
Order Number DE84900869. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

This plan is a continuation of Volume I under the same 
name. The contents consist of six appendices. Subjects are as fol- 
lows: WPPSS 4 and 5 nuclear versus coal, economic and demo- 
graphic assumptions, analysis of the inclusion of combustion tur- 
bines in the plan, standard for energy conservation in new build- 
ings, conservation assessment methodology and assumptions, and 
efficiency standards for conversion to electric space conditioning. 
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22700 (NP—49008686) 1983 Northwest Conservation and 
Electric Power Plan. Volume I. (Northwest Power Planning 
Council, Portland, OR (USA)). 1983. 134p. NTIS, PC A07/ 
MF AOl1. Order Number DE84900868. 

Portions are illegible in microfiche products. 

This plan is the result of evaluation and revision of the draft 
document based on all comments received in the Northwest Power 
Planning Council office (Portland, Oregon) by March 21, 1983. The 
plan is designed to be implemented by Bonneville and other federal 
agencies, the region's utilities, state and local government, private 
businesses, and the people of the Northwest. The plan is designed 
to set forth a general scheme for implementing conservation meas- 
ures and developing resources. The purposes are to assure the Pa- 
cific Northwest of an adequate, efficient, economical and reliable 
power supply. This plan includes a demand forecast of at least 
twenty years, a forecast of power resources estimated by the Coun- 
cil to be required to meet the Administrator's obligations, due con- 
sideration for compatibility with existing regional power systems, 
an energy conservation program, an estimate of types of power re- 
sources, and due consideration for environmental quality and the 
protection of wildlife. 


22701 EPRI test centers: full-scale experience for new 
technologies. Whitaker, R.; Harrison, C.; Rettenmaier, L.; 
Dunlap, J.; Lyons, P.; Shimshock, J.; Spindler, W.; Dau, G. 
EPRI (Electric Power Research Institute) Journal; 9: No. 1, 6- 
15(Jan 1984). 

The Electric Power Research Institute (EPRI) operates 
seven centers to test and demonstrate the results of research and 
development. Their purpose is to expedite the transfer of new tech- 
nologies from the laboratories to the utilities. Some offer hands-on 
training for utility personnel. Brief descriptions cover the work at 
each specialized facility, which includes high-voltage transmission 
research, underground cable testing, scale treatments, nondestruc- 
tive testing, battery energy-storage testing, coal cleaning, and trans- 
mission-line mechanics. 10 photographs. (DCK) 


22702 Bonneville Power Administration and states of the 
Pacific Northwest. Washington, DC; US Government Print- 
ing Office (1983). 797p. 

A field hearing at Helena, Montana was held in response to 
complaints that the Bonneville Power Authority (BPA) has become 
increasingly insensitive to regional needs in the areas of conserva- 
tion and regional planning and in going beyond its role of distribut- 
ing federal power. BPA’s decision to stop acquiring alternative 
energy resources and its inability to forecast demand have intensi- 
fied criticism in recent months. The committee heard testimony by 
23 witnesses from BPA, area power companies, consumers, and 
other interest groups. Additional comments and material and an ap- 
pendix with submissions from BPA follow the testimony. (DCK) 


22703 Electric utility research and development. Albany, 
New York; New York State Department of Public Service 
(25 Oct 1982). 379p. (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Nineteen papers presented at a seminar held by the National 
Association of Regulatory Utility Commissioners (NARUC) at 
North Carolina State University during October, 1982 represent an 
opportunity for an exchange of research information among regula- 
tors, utility officials, and research planners. The topics range from a 
regulatory perspective of research and development to a review of 
new and evolving technologies. Separate abstracts were prepared 
for each of the papers for the Energy Data Base (EDB), Energy 
Research Abstracts (ERA), and Energy Abstracts for Policy Anal- 
ysis. 


22704 R and D at the utility-company level. Papay, L.T. 
pp 19 pages, Part I, Paper 1 of Electric utility research and 
development. Albany, New York; New York State Depart- 
ment of Public Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

An overview of Southern California Edison Company re- 
search, development, and demonstration (RD and D) programs 
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covers the company’s research goals, its participation in the Elec- 
tric Power Research Institute (EPRI), and the need for a support- 
ive regulatory role. A two-dimensional matrix format and zero-base 
budgeting are used to set research priorities. EPRI advisors evalu- 
ate projects to ensure that they are pertinent to the utility industry's 
needs, and maintain communication with member utilities to keep 
information up to date. The author emphasizes the importance of 
valid demonstrations that ratepayers will benefit after a technology 
is deployed and the need for capital for these projects. The inclu- 
sion of contributions to EPRI in the base rate would help utilities 
respond more quickly to changing research needs. 12 figures. 


(DCK) 


22705 Regional research program. Watkins, G.E. pp 16 
pages, Part I, Paper 2 of Electric utility research and devel- 
opment. Albany, New York; New York State Department 
of Public Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

New York State's electric power industry will spend about 
$500 million on research and development over the next five years, 
both for in-house systems and joint efforts working with equipment 
manufacturers to solve common problems. State utilities contribute 
to the Electric Power Research Institute (EPRI), the New York 
State Energy Research and Development Authority (NYSERDA), 
and the Empire State Electric Energy Research Corp. 
(ESEERCO). The latter organization illustrates the regional con- 
cept as a mechanism allowing individual companies to participate in 
national efforts. ESEERCO functions emphasize projects that will 
benefit the state, but will be applicable elsewhere. This includes fea- 
sibility studies of untried advanced concepts that have high risks 
and high potential payoffs. Current efforts include a demonstration 
of an aqueous carbonate smokestack scrubbing process, coal gasifier 
and gas/steam power plant demonstration, coal cleaning, generic 
corrosion problems in nuclear plants, and transmission equipment 
improvements that will mitigate environmental problems and im- 
prove right-of-way management. (DCK) 


22706 National research program in perspective. Balz- 
hiser, R.E. (Electric Power Research Inst., Palo Alto, CA). 
pp 18 pages, Part I, Paper 3 of Electric utility research and 
development. Albany, New York; New York State Depart- 
ment of Public Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

The National Association of Regulatory Utility Commission- 
ers (NARUC) first advanced the idea of a national electric and gas 
utility research effort. NARUC works closely with state and re- 
gional research groups as well as with in-house programs of indi- 
vidual utility companies. Utility research programs became neces- 
sary when equipment manufacturers could no longer solve all the 
technical and environmental problems, and the need for a central- 
ized approach became apparent. The author traces the history of 
the Electric Research Council (ERC) and the Electric Power Re- 
search Institute (EPRI) and their efforts to make fossil and nuclear 
power plants more efficient. Major research challenges for the 
1980s will need to support new technologies that are approaching 
the test and demonstration stage, technologies that will help US 
utilities remain competitive. (DCK) 


22707 Incentives for utility research - an industry per- 
spective. Carlson, T.J. (Central Hudson Gas and Electric 
Corp., Poughkeepsie, NY). pp 18 pages, Part II, Paper 1 of 
Electric utility research and development. Albany, New 
York; New York State Department of Public Service (25 
Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Regulated utilities cannot have increasing profits as their 
goal, but must continually balance economic health with customer 
service while attracting capital from investors who may not be mo- 
tivated by the public benefit aspect. Research that can help to stabi- 
lize utility rates would provide a management incentive to support 
further research, but there is general reluctance to ask ratepayers to 
bear the cost of research. New York State responded to this dilem- 
ma by mandating a percentage of revenues that must either be 
spent on research or returned to customers. Two major categories 
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for research are to increase the efficiency on the supply side of 
electricity generation and transmission or to address the demand 
side by seeking ways to increase sales within the limitations of re- 
sponsible conservation. In keeping with the US Constitution, re- 
search achievements should be rewarded with improved returns to 
investors and utility managers, who would be motivated to seek the 
highest good. (DCK) 


22708 Regulatory research. Jones, D.N. (Ohio State 
Univ., Columbus). pp 12 pages, Part II, Paper 2 of Electric 
utility research and development. Albany, New York; New 
York State Department of Public Service (25 Oct 1982). 
(CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

Major themes presented in this paper are that there is a 
major resurgence of interest in public policy research on the elec- 
tric utility industry because of the sustained cost/price increases in 
electricity supply and distribution. This heightened interest is di- 
rected toward quantitative economic research. The author detects a 
growing awareness that regulation can accommodate and even fa- 
cilitate change and that analyses, and hence research, matter. The 
expectation is for regulatory research to flourish, with telecom- 
munications research taking center stage, water utility research 
growing, and gas utility policy research waning after this year. 


22709 Electric energy research by public utility commis- 
sions. Driscoll, D.A.; Lilley, W.; Ulrich, F.W. (New York 
State Dept. of Public Service, Albany). pp 16 pages, Part II, 
Paper 3 of Electric utility research and development. 
Albany, New York; New York State Department of Public 
Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

A series of national surveys and telephone interviews by the 
New York State Department of Public Services found that 15% of 
public utility commissions (PUCs) conduct or sponsor environmen- 
tal research, about 50% conduct electric power (engineering) re- 
search, and about 60% are involved in economic and regulatory re- 
search. This article describes some of the research projects, and 
concludes that a greater effort should be made to disseminate the 
results of PUC-sponsored research. An appendix lists research pro- 
grams by topic, then alphabetically by state. The addresses and 
phone numbers of contact persons, reports that are available, and a 
brief description of some projects are included. 3 footnotes and ref- 
erences. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 22766, 22777 


22710 (DOE/EI/11428—T1) Support in statistical analy- 
sis and data processing to the Office of Energy Markets and 
End Use, Energy Information Administration (EIA), at the 
Dept. of Energy. Final report. (Social and Scientific Systems, 
Inc., Bethesda, MD (USA)). 28 Feb 1984. Contract ACO1- 
81EI11428. 62p. NTIS, PC A04/MF A0Ol1 - GPO*; GPO 
Dep. Order Number DE84009467. 

Energy consumption and expenditure data were tabulated by 
various demographic characteristics on regional and divisional 
levels. The amount of energy used at the household level for space 
heating and other uses were determined from the monthly utility 
data on natural gas and electricity usage. Joint consumption of 
home fuels and motor fuels was tabulated. 


22711 (DOE/EIA—0202(84/1Q)) Short-term energy out- 
look. Quarterly projections. (OUSDOE Energy Information 
Administration, Washington, DC. Office of Energy Markets 
and End Use). Mar 1984. 52p. NTIS, PC A04/MF AOI; 1 - 
GPO*; GPO Dep. Order Number DE84009544. 

Portions are illegible in microfiche products. 

The projections in this volume extend through the first half 
of 1985. The forecasts are produced using the Short-Term Integrat- 
ed Forecasting System (STIFS). The STIFS model uses two princi- 
pal driving variables: a macroeconomic forecast and the world oil 
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price assumptions. Macroeconomic forecasts produced by Data Re- 
sources, Incorporated, (DRI) are adjusted by EIA to reflect EIA 
projections of the world price of crude oil, which differ from DRI 
estimates. EIA’s Oil Market Simulation Model is used to project 
the world oil prices. The three projections for petroleum supply 
and demand are based on low, medium, and high economic growth 
scenarios which incorporate high, medium, and low crude oil price 
trajectories. The discussion and tables in this volume primarily refer 
to the medium, or base case, scenario and, unless otherwise noted, 
refer to the domestic situation. Other cases examining the sensitivi- 
ty of total petroleum demand to varying assumptions about prices, 
weather, and economic activity are tabulated. 7 figures, 16 tables. 


22712 (PB—84-130889) Residential sector trends report- 
ed in the decennial census and annual housing survey with an 
emphasis on the natural gas statistics. Final report, February- 
November 1983. Grossmann, J.R.; Vaia, C.L. (Energy and 
Environmental Analysis, Inc., Arlington, VA (USA)). Nov 
1983. 209p. NTIS, PC A10/MF AOl1. 

The purpose of this study was to assemble a residential data 
base and perform statistical analysis to provide an overview of 
recent trends and baseline energy consumption patterns in the resi- 
dential sector. The statistical analysis in this report covers: demo- 
graphic trends, housing preferences, space heating fuel choice, air 
conditioning demand, technology choice, and recent conservation 
activity. The narrative includes national and regional tabulations; 
additional reference data is provided in an appendix. 


22713 Model Energy Audit procedure for the RCS pro- 
gram. Johnson, D.R. (Oak Ridge National Lab., TN); Olsen, 
K.O. pp 542-566 of Energy in the man-built environment. 
Anglin, R.L. Jr (ed.). New York, NY; American Society of 
Civil Engineers (1982). (CONF-810808—). Contract W- 
7405-ENG-26. 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

The Audit procedure, developed for the US Department of 
Energy requires that large gas and electric utilities offer on-site 
energy audits to their residential customers. The auditor must in- 
spect the residence, calculate cost and saving estimates for region- 
specific conservation and renewable resource energy-saving meas- 
ures, and present the estimates to the customer on site and in 
person. The measures include shell and furnace modification, active 
and passive solar measures, and small wind machines. Whenever 
possible, the customer’s energy use data are employed to estimate 
building heating and cooling loads. Energy losses through the 
building shell are estimated by a modified degree-day procedure. 
Infiltration losses are estimated by the air change method. The rate 
of air changes is estimated semiquantitatively by observing cracks 
around windows, doors, sill plates, etc. A simple nomogram is pro- 
vided for calculating the building shell energy losses. The estima- 
tion of energy saving from furnace and air-conditioning modifica- 
tion or replacement is based on empirical data. Tabulated informa- 
tion is provided for estimating seasonal efficiencies of furnaces, heat 
pumps, and air conditioners according to type and age. A simple 
viewing device is used to quantify the winter and summer shading 
on the south wall of the structure. The F-chart method is used to 
estimate costs and savings for active solar measures, and passive 
solar measures are estimated by the collector load ratio procedure. 
Economically optimized solar saving fractions have been precalcu- 
lated for specific regions but can be adjusted for site-specific con- 
siderations. A simplified method for estimating the size and capac- 
ity of an appropriate small wind energy conversion device was de- 
veloped. The procedure makes use of average wind speed and site- 
specific estimates of the effect of terrain and obstructions on the ef- 
fective wind resource. 49 references, 2 figures, 10 tables. (JMT) 
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REFER ALSO TO CITATION(S) 22101, 22654, 22683, 22806 


22714 (DOE/IG—0206) Inspection of the Heber binary- 
cycle geothermal project. (USDOE Office of Inspector Gen- 
eral, Washington, DC). 28 Mar 1984. 17p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. Order Number DE84008867. 
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Portions are illegible in microfiche products. Original copy 
available until stock is exhausted; Report to the Secretary. 

We concluded that DOE had effective management control 
procedures to monitor project costs and the design, construction 
and demonstration activities. Lessons learned from previous DOE 
geothermal projects were applied and technical information gener- 
ated from the Heber plant will be transferred to the public and pri- 
vate sectors by the project participants. We also identified the fol- 
lowing issues that concerned us: Revenue Sharing: under existing 
revenue sharing provisions in the Cooperative Agreement, we esti- 
mate that reimbursable revenues to DOE will range between $30.5 
million and $51.6 million. DOE and the public should be reim- 
bursed for the total contribution of $61 million because the plant, if 
commercialized, will primarily benefit ratepayers and stockholders 
of San Diego Gas and Electric Company (SDG and E); Project 
Office Support Contracts: Our analyses of a number of project 
office support contracts suggest that some of this work should be 
cost shared with SDG and E; in other cases, the value of the work 
is questionable and appears to be an unnecessary expenditure of 
DOE funds; and Questionable Contractor Procurement: the non- 
competitive procurement of a private firm to develop an economic 
study of a second Heber plant appears to be unjustified and dupli- 
cates work already planned by project participants. Comments on a 
draft of this report were received from the Acting Assistant Secre- 
tary for Conservation and Renewable Energy and from Heber pro- 
gram and project managers. 


22715 (DOE/NBM—4008588) Pacific Northwest and 
Alaska Bioenergy Program year book. (USDOE Bonneville 
Power Administration, Portland, OR). Feb 1984. 26p. NTIS 
MF A0O1; 2; GPO Dep. Order Number DE84008588. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. Original copy available until stock is exhausted. 

Since 1978, the Program has been working to promote the 
efficient and environmentally sound utilization of biomass for 
energy and other applications. This report surveys the activities and 
accomplishments of the Program during 1983. Highlights include: 
authorization by Congress of regional bioenergy programs through- 
out the country, modeled on the Pacific Northwest and Alaska 
Bioenergy Program; continued publication of the popular bi-month- 
ly newsletter, the Bioenergy Bulletin; completion of a major study 
of the operational costs of harvesting logging residues; evaluation 
of gasification characteristics of chips from beached logs in south- 
east Alaska - a gigantic potential biomass resource; studies on in- 
creasing residue recovery by harvesting thinnings from second- 
growth timber and by double-entry yarding; tests of portable and 
small-scale harvesting and chipping equipment; conceptual design 
of a biomass gasification system for industrial applications, and de- 
velopment of a prototype gasifier to generate electricity for remote 
Alaskan villages; feasibility studies for eight site-specific cogenera- 
tion applications, and seven applications using direct combustion, 
municipal solid waste, and methane gas; and research on the effect 
of increased residue removal on reducing air pollution from pre- 
scribed slash burning. Since 1979, Program funding has totaled $6.3 
million, including $4.94 million from the US Department of Energy 
and $1.36 million from other federal agencies. State and local gov- 
ernments and private industry have contributed additional matching 
and in-kind support through the State Technical Assistance Pro- 
gram. 


22716 (DOE/OR/21389—1) Northeast Regional Biomass 
Program. Quarterly report, August 9-September 30. 
(CONEG Policy Research Center, Inc., Washington, DC 
(USA)). 1983. Contract FG05- 830R21389. 78p. NTIS, PC 
A05/MF A0Ol1; 1; GPO Dep. Order Number DE84009853. 

Portions are ‘illegible i in microfiche products. 

The first quarter (or portion of a quarter) of the Northeast 
Regional Biomass Program (NRBP) has been devoted to assessing 
the needs. of the region with respect to biomass, determining what 
efforts to promote biomass have been taken, which of these efforts 
have been successful, and putting into place a structure for the op- 
eration of the NRBP in its first year. A program strategy has been 
devised under which each of the eleven states in the Northeast 
region will receive funding to integrate the operations of state 
agencies having responsibilities for biomass energy. In addition, to 
provide additional technical resources to the states and to the pri- 
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vate sector in the Northeast, technical subcontracts will be signed 
to study specific issues related to the responsible development of 
biomass energy. These are: industrial/commercial conversions to 
biomass; residential woodburning emissions; industrial stack emis- 
sions; and the supply and demand picture for woodchips. This 
report contains a list of the members of the Northeast Regional 
Steering Committee, a description of the Northeast regional pro- 
gram, the minutes of the September 1, 1983 Steering Committee 
meeting, work statements, and grant announcements. 


22717 (DOE/OR/21389—2) Northeast Regional Biomass 
Program. Quarterly report, October 1-December 31, 1983. 
(CONEG Policy Research Center, Inc., Washington, DC 
(USA)). 8 Mar 1984. Contract FG05-830R21389. 72p. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. Order Number 
DE84009409. 

Portions are illegible in microfiche products. 

The second quarter of the Northeast Regional Biomass Pro- 
gram has been devoted to implementing the program elements de- 
veloped during the first two months of the program (as outlined in 
the previous quarterly report). The final terms of state grants were 
negotiated between state contacts and CONEG after each proposal 
was reviewed by the Steering Committee. States used this quarter 
to establish the organizational structures for their projects and 
began the initial stages of work on their programs. Subcontractors 
were chosen after a thorough review of the proposals by the Tech- 
nical Review Panel and the Steering Committee. All subcontractors 
began work during this quarter, making initial contacts with states 
to offer assistance and request information. Each subcontractor has 
gathered background information and begun to put into place the 
mechanisms that will be necessary for their work. All subcontrac- 
tors began working at full speed at the start of the new year. A 
long-range planning process has also been developed by TDC and 
CONEG with input from the NRBP Steering Committee, and the 
initial work on formulating task forces for this purpose has taken 
place. First meetings of the task forces and a substantive start to the 
planning process will take place early in the new year. Those in- 
volved in the NRBP have also maintained and expanded contacts 
with other regional programs, federal agencies, and other groups 
interested in biomass energy. CONEG views this process as vital to 
its commitment to avoid duplication and to leveraging the work of 
the NRBP with that being done. Included in this report are: brief- 
ing documents, Steering Committee minutes of November 1 and 
December 1, 1983 meetings, and evaluation sheets. 


22718 (DOE/OR/21390—1) Great Lakes Regional Bio- 
mass Program quarterly report, September 1-November 30, 
1983. (Council of Great Lakes Governors, Inc., Madison, 
WI (USA)). 1983. Contract FG05-830R21390. 178p. NTIS, 
PC A09/MF AOl; 1; GPO Dep. Order Number 
DE84010278. 

Portions are illegible in microfiche products. 

This report summarizes the first three months of operation of 
the Great Lakes Regional Biomass Program. The program was ini- 
tiated in September of 1983 with a $630,000 grant from the US De- 
partment of Energy. Overall the objectives of the program are to 
increase the production and utilization of biomass fuels in the Great 
Lakes states (Illinois, Indiana, Iowa, Michigan, Minnesota, Ohio 
and Wisconsin). The Grantee, the Council of Great Lakes Gover- 
nors, Inc., is responsible for designing and implementing a program 
structure to meet the goals of the regional program. To reach those 
objectives, a 40-member Technical Advisory Committee was re- 
cruited to prioritize biomass needs, a seven-member Steering Coun- 
cil was appointed to provide program guidance and a Project Di- 
rector was hired to operate the program on a day-to-day basis. 
Within the first three months of program operation: (1) The Coun- 
cil of Great Lakes Governors, Inc. hired a Project Director; (2) 
The Technical Advisory Committee met and recommended 15 pri- 
ority subcontractor projects; (3) The Steering Council met and ap- 
proved the State Grant Program RFP and seven subcontractor 
RFP’s; and (4) The State Grant Program RFP was sent and a total 
of 353 subcontractor RFP packets were sent. No research was con- 
ducted during this quarter. 
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22719 (DOE/OR/21390—2) Great Lakes Regional Bio- 
mass Program. Quarterly report, December 1, 1983-February 
29, 1984. (Council of Great Lakes Governors, Inc., Madi- 
son, WI (USA)). 7 Mar 1984. Contract FG05-830R21390. 
37p. NTIS, PC A03/MF AO1; 1; GPO Dep. Order Number 
DE84010277. 

Portions are illegible in microfiche products. 

This quarterly report for the Great Lakes Regional Biomass 
Energy Program covers the period December 1, 1983 through Feb- 
ruary 29, 1984. During this quarter, the Steering Council selected 
seven State Grants and seven Subcontractor Programs for funding. 
Contracts were signed with six of the State Grant programs and six 
of the Subcontractor Programs. While the seventh Subcontractor 
agreement will be fully executed in March, the State Grant agree- 
ment with Indiana is uncertain. It was not determined until after 
the proposal process had been completed and a formal contract had 
been written, that Indiana did not have sufficient state in-kind 
matching money to participate in the program. All of the other 
projects are progressing as scheduled. 
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22720 Direct energy conversion: a current awareness bul- 
letin. Kinser, W.H. (ed.). (Technial Information Center, Oak 
Ridge, TN). Direct Energy Conversion; 84: No. 1, 1-4(15 Jan 
1984). (DOE/DEC—84/1; PB—84-946601). 

This semimenthly abstract journal announces current publi- 
cations on direct energy conversion technology and devices. Topics 
include photovoltaic conversion, MHD and EHD generators, ther- 
moelectric generators, thermionic converters, and fuel cells. 


(WHK) 
3001 Mhd Generators 


REFER ALSO TO CITATION(S) 21785 


22721 (MHD-ITI—84-002) Coal-fired MHD combustor 
development project: Phase IIIC. Second quarterly technical 
progress report, October 1-December 31, 1983. (TRW 
Energy Development Group, Redondo Beach, CA (USA)). 
20 Jan 1984. Contract AC22-83PC60577. 47p. NTIS, PC 
A03/MF A0O1. Order Number DE84005632. 

The second quarterly technical progress report of the Coal- 
Fired MHD Combustor Development Project (Phase IIIC) presents 
the accomplishments during the period 1 October to 31 December 
1983. The scope of work covered by this quarterly report relates to 
those tasks associated with the fabrication and assembly of the slag- 
ging stage of the 50 MW/sub t/ coal-fired combustor (CFC) and 
the preparation of the TRW 50 MW test facility. Progress during 
this reporting period is described. Detail design of the deferred fab- 
rication items such as the PEM and the alternate O2 and seed injec- 
tors, etc., continued and was 90% completed; the fabrication of all 
slagging stage components and second stage afterburner hardware 
components was completed during this period; flow calibration 
trimming and final combustor proof testing was completed and the 
combustor first stage was shipped to the CTS test site on 16 De- 
cember 1983. The second stage afterburner manifolds were installed 
and the flow calibration of this second stage system was also com- 
pleted; the combustor first stage (including vitiator and slag tank) 
was installed on the test stand in FETS Cell No. 2 Plumbing of the 
appropriate feed systems to the major components was initiated. 
The 5 ton coal hopper was modified during December to accom- 
modate the 50 MW/sub t/ fluidizer assembly; and the overall pro- 
gram plan and schedule for accomplishing the two tasks of this 
contract is shown in Figure A. 


22722 Performance advantages of a gas-stream MHD ret- 
rofit. Berry, G.; Dennis, C.; Johnson, T.; Minkov, V.; Pet 
Rick, M. (Argonne National Laboratory, Argonne, IL). Pro- 
ceedings of the American Power Conference; 44: 475-482(May 
1982). (CONF-820465—). 

From 44. annual meeting of the American Power Confer- 
ence; Chicago, IL, USA (26 Apr 1982). 
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As a result of the escalation of fuel prices, the necessity of 
changing from oil to coal because of availability, new environmen- 
tal regulations, and the increasing costs of cooling water and con- 
struction sites, the retrofit of existing power plants has become cost 
effective, in general. The MHD concept has no strong competitors 
as a method of retrofitting existing coal-fired power plants. To 
prove the effectiveness of the MHD concept for retrofit, the fol- 
lowing investigations were performed: Retrofit requirements and 
constraints were developed; it was concluded that previous MHD 
power plant configurations developed for retrofit applications were 
not practical; New configurations were developed and analyzed for 
the best configurations and major operating parameters; thermody- 
namic and life-cost calculations were prepared for Vermilion No. 1 
to determine feasibility and profitability of the retrofit. Major engi- 
neering results of the investigation are: it is possible to choose opti- 
mal configuration and design operating parameters for each power 
plant retrofit, taking into account specific features of each power 
system and the plant itself, such as changing demand for power and 
electricity, cost of cooling water, environmental regulations, wear- 
ing of existing equipment, steam conditions, kind of coal, etc.; with 
the MHD concept, it is possible to provide the means for burning 
different coals (with higher sulfur content), to increase reliability of 
the coal supply, and to change coal supplier, if necessary, to reduce 
the cost of delivered fuel; there is a large possible retrofit market; 
hence, the MHD retrofit could be a very profitable business. 


3003 Thermoelectric Generators 
REFER ALSO TO CITATION(S) 21869 
22723 (MMM—2331-0691) 


Thermoelectric Materials 


Evaluation Program. Annual technical report for fiscal years 
1980/1981, Hinderman, J.D. (Minnesota Mining and Mfg. 


Co., St. Paul (USA). Industrial Electrical Products Div.). 
Apr 1981. Contract AC02-76ET33002. 5ip. NTIS, PC A04/ 
MF AOl1; 1; GPO Dep. Order Number DE84010343. 

Portions are illegible in microfiche products. 

During this contract period, all major contract milestones 
were accomplished. This included the fabrication and test of two 
N-legs, three single-couple assemblies, and three six-couple mod- 
ules. The BOL performance objective was met and the degradation 
rate of 0.3%/1000 hours was nearly met for elements, couples, and 
modules. Considerable effort was spent in understanding the rat- 
cheting phenomenon on the P-leg (cycle resistance changes at the 
hot end). A designed series of experiments was performed to identi- 
fy the effect of contact pressure and hot junction temperature on P- 
leg degradation (time to onset of ratcheting, etc.). At the end of the 
fiscal year the results of this experimentation indicated that the the- 
oretical estimate of an acceleration factor of twenty-one for module 
tests (915/150°C, 14.0 amperes) is valid. 


22724 Application of the Parker flash method to high 
temperature thermoelectrics. Noon, E.L. (Jet Propulsion 
Laboratory, California Institute of Technology, Pasadena, 
California 91109). Proceedings, Intersociety Energy Conversion 
Engineering Conference; 1: 231-234(Aug 1983). (CONF- 
830812—). 

From 18. intersociety energy conversion engineering confer- 
ence; Orlando, FL, USA (21 Aug 1983). 

Mathematical aspects of thermal diffusivity measurements 
are reviewed and applied to develop an experimental setup at JPL. 
Certain approximations commonly appearing in the literature are 
examined in some detail and rejected based upon sensitive slope 
variations having significant impact on the results. The final mathe- 
matical formulation used was one developed by Parker et al. which 
evaluated the diffusivity in a way that could be simply evaluated by 
examining an oscilloscope trace. A computer algorithm was written 
to examine solution sensitivity to the number of terms taken in the 
infinite series. The mathematical technique is being used at JPL to 
evaluate diffusivities of graphite, Boron Carbon and Lanthanum 
Sulphur compounds in the temperature range of 300°K to 1200°K. 
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3004 Thermionic Converters 
REFER ALSO TO CITATION(S) 22785 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 21673, 21674, 22638, 22639, 22646, 22648, 
23001 


22725 (ANL—83-89) Advanced fuel cell development. 
Progress report, April-June 1983. (Argonne National Lab., 
IL (USA)). Feb 1984. Contract W-31-109-ENG-38. 70p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. Order Number 
DE84008964. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes research and development activities on 
both molten carbonate and solid oxide fuel cells at Argonne Na- 
tional Laboratory (ANL) during the period April through June 
1983. The efforts on development of molten carbonate fuel cells 
have been directed principally toward seeking alternative cathode 
materials to NiO. Based on an investigation of the thermodynami- 
cally stable phases formed under cathode conditions with a number 
of transition metal oxides, synthesis of prospective alternative cath- 
ode materials and doping of these materials to promote electronic 
conductivity is under way. The compounds LiFeO2, LizMnOs, and 
ZnO have been doped to give suitable conductivity. These are fur- 
ther tested for solubility and ion migration in the cell environment. 
In addition, solubility data were taken for NiO, CoO, and NiO-CoO 
in a cathode environment with different carbonate-salt composi- 
tions. Techniques are being studied for the preparation of thin elec- 
trode and electrolyte materials by tape-casting, and a creep-resistant 
superstructure for the anode is under development. The objective 
of the work on solid oxide fuel cells is development of an ad- 
vanced, high-power-density fuel cell. By employing the thin ceram- 
ic layer components of existing solid oxide fuel cells in a strong, 
lightweight structure of small cells, unequaled power per unit mass 
or volume can be achieved. During this report period, work was 
done on advanced electrolyte fabrication, electrolyte sintering stud- 
ies, and interconnection and electrode fabrication. 26 references. 


22726 (DOE/ET/11304—29) Development of molten car- 
bonate fuel cell technology. Technical progress report, July- 
September 1983. (Energy Research Corp., Danbury, CT 
(USA) ). 1983. Contract AC02-76ET11304. 38p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. Order Number DE84006656. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Component development concentrated on two objectives: 
development of a creep resistance ribbed anode and development of 
an internal reforming catalyst for steam-methane reforming in the 
MCFC anode. Satisfactory anode creep strength has been achieved 
with Ni + 16 wt % LiAlO composite anodes. Efforts concentrated 
on fabrication methods to directly produce a ribbed anode from the 
Ni + LiAlO2 powder mixture. Encouraging results were obtained 
by mold compression in a machined graphite mold followed by in- 
mold sintering which was promoted by the use of a few percent 
LiKCOs as a sintering agent. Internal reforming catalyst develop- 
ment focused on preparation techniques for high surface area Ni 
catalyst supported on y-LiAlO2. The approach which is being most 
actively pursued involves first pelletizing the LiAlO:2 into suitable 
granule size followed by multiple impregnation in nickel salt solu- 
tion and heat treatment. Several impregnations are necessary to 
obtain a nominal Ni loading of 15 wt %. Out-of-cell catalyst testing 
has been initiated in planar integral reactors as well as differential 
tube reactors. The LiAlO2 supported catalyst granules have demon- 
strated high activity for the methane-steam reforming reaction and 
kinetic parameters compare favorably with those for commercially 
available reforming catalysts. Results are detailed. (WHK) 
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22727 (DOE/ET/15440—T2) Development of molten 
oe fuel cell power plant technology. Quarterly techni- 

progress report No. 12, July 1-September 30, 1982. 
Unies Technologies Corp., South Windsor, CT (USA). 
Power Systems Div.). Oct 1982. Contract AC02- 
79ET15440. 37p. NTIS, PC A03/MF AOl. Order Number 
DE84002735. 

The overall objective of this program is to develop and 
verify the design of a prototype molten carbonate fuel cell stack 
which meets the requirements of a 1990's-competitive coal-fired 
electrical utility central station or industrial cogeneration power 
plant. Progress is reported on the following tasks: develop electro- 
lyte structures, anode development, cathode development, separator 
plate development, single cell testing, stack and cell materials de- 
velopment, subscale stack test and analysis, and prototype stack 
preliminary design. (WHK) 


22728 (DOE/ET/15440—T3) Development of molten 
carbonate fuel cell power plant technology. Quarterly techni- 
cal progress report No. 11 for April 1-June 30, 1982. (United 
Technologies Corp., South Windsor, CT (USA). Power 
Systems Div.). Jul 1982. Contract AC02-79ET15440. 54p. 
(FCR—4517). NTIS, PC A04/MF A0Ol. Order Number 
DE84002671. 

The work performed on task 2 (develop and verify cell stack 
design) is reported. This task establishes the detailed design of a 
full-scale stack which meets the functional requirements of the ref- 
erence power plants design selected in Task 1. Under this task, the 
cell and stack components required for this design are also devel- 
oped. This effort culminates in the verification of the stack design 
by a test of a short stack of full-area cells. Progress is detailed. 
(WHK) 


22729 (DOE/FE/60338—3) Phosphoric acid electric util- 
ity fuel cell technology development. Technical progress 
report No. 3 for July 1983. Breault, R.D.; Briggs, T.A.; 
Congdon, J.V.; DeMarche, T.E.; Goller, G.J.; Hall, E.W.; 
McCloskey, M.W.; Mientek, A.P.; O’Brien, J.J.; Randall, 
S.A. (United Technologies Corp., South Windsor, CT 
(USA). Power Systems Div.). Jul 1983. Contract AC21- 
83FE60338. 25p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84008657. 

Portions are illegible in microfiche products. 

The Department of Energy has initiated this program to ad- 
vance electric utility cell stack technology and to reduce cell stack 
cost. The cell stack has a nominal 10-ft? active area and operates at 
120 psia/405°F with an initial average cell performance goal of 
0.745 volts at 232 ASF. The program comprises six parallel phases, 
which culminate in a full-height, 10-ft? stack verification test. 
Progress is detailed. 


22730 (DOE/FE/60338—4) Phosphoric acid electric util- 
ity fuel cell technology development. Technical progress 
report No. 4 for August 1983. Breault, R.D.; Briggs, T.A.; 
Congdon, J.V.; DeMarche, T.E.; Goller, G.J.; Hall, E.W.; 
McCloskey, M. W.; Mientek, A. P; O'Brien, J. J.; Randall, 
S.A. (United Technologies Corp., South Windsor, CT 
(USA). Power Systems Div.). Aug 1983. Contract AC21- 
83FE60338. 26p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
Order Number DE84008656. 

Portions are illegible in microfiche products. 

The Department of Energy has initiated this program to ad- 
vance electric utility cell stack technology and to reduce cell stack 
cost. The cell stack has a nominal 10-ft? active area and operates at 
120 psia/405°F with an initial average cell performance goal of 
0.745 volts at 232 ASF. The program comprises six parallel phases, 
which culminate in a full-height, 10-ft? stack verification test. 
Progress is reported. 
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22731 (DOE/FE/60338—7) Phosphoric and electric utili- 
ty fuel cell technology development. Technical progress report 
No. 7 for November 1983. Breault, R.D.; Briggs, T.A.; 
Congdon, J.V.; DeMarche, T.E.; Goller, G.J.; Hall, E.W.; 
McCloskey, M.W.; Mientek, A.P.; O’Brien, J.J.; Randall, 
S.A. (United Technologies Corp., South Windsor, CT 
(USA). Power Systems Div.). 1983. Contract AC21- 
83FE60338. 35p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
Order Number DE84008659. 

Portions are illegible in microfiche products. 

The Department of Energy has initiated this program to ad- 
vance electric utility cell stack technology and to reduce cell stack 
cost. The cell stack has a nominal 10-ft? active area and operates at 
120 psia/405°F with an initial average 500 hour cell performance 
goal of 0.760 volts at 200 ASF. The program comprises six parallel 
phases, which culminate in a full-height, 10-ft? stack verification 
test. Phase I provides the information and services needed to 
manage the effort, including definition of the prototype commercial 
power plant. Phase II develops the technical base for long-term im- 
provements to the cell stack. Phase III develops materials and proc- 
essing techniques for cell stack components incorporating the best 
available technology. Phase IV provides the design of hardware 
and conceptual processing layouts, and updates the power plant 
definition of Phase I to reflect the results of Phases II and III. 
Phase V manufactures the hardware to verify the achievements of 
Phases II and III, and analyzes the cost of this hardware. Phase VI 
tests the cell stacks assembled from the hardware of Phase V to 
assess the state of development. Progress is reported. 


22732 (EUR—8660-EN, pp 82-101) Study of an alkaline 
fuel cell with matrix and no precious catalyst. Doniat, D.; 
Rouget, R. 1983. Commission of the European Communi- 
ties, Brussels (Belgium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

This project is related to the study of an alkaline fuel cell 
with matrix and no precious catalysts. Advantages of an immobi- 
lized electrolyte in a matrix are: high compactness of the cell, few 
electrical linkage when a serial assembly of the elements is realized, 
ligthening of the auxiliaries. New electrodes structure have been 
developed. Sponge metal permits good electrical contact between 
the catalyst and the nickel and no loss of the catalyst from the con- 
ductive structure is observed. Fibrous matrices which have been 
tried offers good electrolyte absorption capacity and for some of 
them, high bubble point. The fuel cell so realized has good per- 
formances, related to the lack of precious catalyst. 


22733 (PB—84-125095) On-site fuel cell power plant 
technology development program. Annual report, January 
1982-December 1983. (United Technologies Corp., South 
Windsor, CT (USA). Power Systems Div.). Oct 1983. 157p. 
(FCR—4991A). NTIS, PC A08/MF AO1. 

The 1982 field data were found to be consistent with the 
product requirement market model discussed in 1981. Subscale elec- 
trode tests with advanced catalysts approach the program perform- 
ance goal. Cell coolers were defined which reduced the number of 
coolers required per stack by 60% and the cost of a cooler array by 
65%. An acid condensation cell design was defined which is ex- 
pected to double the interval between acid refills. A low pressure 
drop tubular reformer design was projected to be significantly less 
expensive than the scale-up of the 40-kW configuration. Work on 
the sulfur-tolerant reformer was terminated because this type of re- 
former provides no cost advantage given available catalyst per- 
formance. Feasibility of an individual commutation circuit inverter 
was demonstrated. A coolant port flow facility was built and evalu- 
ated as a tool to investigate coolant system flow mechanisms. It 
was established that the coolant port polarity significantly affects 
the rate of corrosion product deposition. The 40-kW field test port 
configuration was found to be less susceptible to deposition than 
earlier designs. 
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22734 (PB—84-139088) Fuel cells and university re- 
search: the report of the energy committee's working group on 
fuel cells, Callagher-Daggitt, G.E. (Rutherford Appleton 
Lab., Chilton (UK)). 1984. 41p. (RL—83-091). NTIS, PC 
E04/MF E04. 

A SERC reassessment of fuel cells was prompted by a letter 
in early August 1981 to Sir Geoffrey Allen, then Chairman of 
SERC, from the Chief Engineer and Scientist of Dol, Dr Duncan 
Davies. A copy of the Davies letter was passed on to ERSU with a 
request for information about university research activity within the 
UK in this field. The consensus of opinion at these meetings was 
that the UK should not attempt to repeat the work on first-genera- 
tion fuel cells being carried out in the USA, Japan, Belgium, and 
Germany. However, it was felt that universities should be encour- 
aged to strengthen their research efforts in a few fundamental areas 
that were identified as essential for the materials breakthroughs 
needed to develop a viable second-generation fuel-cell technology, 
and it was decided to recommend that the Energy Committee of 
SERC give ERSU a watching brief with a mandate to review the 
situation in 18 months. Having considered the recommendations 
arising out of the Fuel-Cell Appraisal Meeting and the follow-on 
meeting between SERC and government departments, the Energy 
Committee set up a Working Group on Fuel Cells and asked it: to 
identify problems and those areas where work could usefully be 
carried out in the universities, to consider how university research 
into identified areas can be initiated and supported, and to prepare a 
report for the Energy Committee of SERC containing recommen- 
dations relating to university research in this field. This report has 
been prepared in response to that request. 


22735 (PB—84-151679) On-site fuel cell field test sup- 
port program, annual report, July 1982 - June 1983. Stan- 
iunas, J.W.; Merten, G.P.; Smith, R.M. (United Technol- 
ogies Corp., South Windsor, CT (USA). Power Systems 
Div.). Sep 1983. 8lp. (FCR—5463). NTIS, PC A05/MF 
AOl. 


See also PB83-188672. 

Since the delivery of 40-kW fuel cell power plants will begin 
in the fall of 1983, activities this past year concentrated on the anal- 
yses of candidate sites in support of final field test site selections. 
As of July, 1983, hourly electrical and thermal energy systems data 
monitored at 66 candidate test sites were being processed and ana- 
lyzed. Site data for those utilities planning to test 40-kW fuel cells 
independent of the electrical utility were evaluated to assess electri- 
cal compatibility with the power plant. As part of the site selection 
studies, alternative fuel cell energy system configurations were also 
being studied to determine the preferred fuel cell interface with the 
building thermal system. The information from the site data analysis 
is also useful to the utilities conducting market and business assess- 
ments. An example was developed to illustrate this type of analysis. 
The application factors considered in this example were power 
plant sizing, operating modes, cogeneration gas rates, and future 
rate trends. Correlations relating fuel cell heat use and electric 
energy distribution in commercial buildings provide the basis for 
simplified application and economic assessments. Analyses based on 
hourly measurements of site data compare favorably with these cor- 
relations. 


22736 Fuel-cell commercialization. Fri, R.W. pp 6 pages, 
Part V, Paper 1 of Electric utility research and develop- 
ment. Albany, New York; New York State Department of 
Public Service (25 Oct 1982). (CONF-8210232—). 

From Electric utility research and development conference; 
Raleigh, NC, USA (25 Oct 1982). 

A fuel-cell power plant composed of the fuel-cell stack, the 
fuel processor, and the power conditioner is in the prototype stage. 
United Technologies Corp. and Westinghouse Electric Corp., using 
different engineering concepts, are at different stages as they devel- 
op these three components, integrate their systems, and develop a 
manufacturing process. Despite the costs, fuel-cell development will 
benefit the electric utility industry by improving efficiency and re- 
sponsiveness, providing a constant heat rate, eliminating virtually 
all air emissions and rendering water effluents benign, and eliminat- 
ing dependence on a single fuel. Fuel cells also increase planning 
flexibility, minimize construction lead time, and are easier to site. 
The Fuel-Cell Users Group is learning about the economics of de- 
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centralizing a utility and commercializing a developing technology, 
and providing a successful forum in the process. (DCK) 


22737 Electrode reactions at solid oxide electrolytes. 
Isaacs, H.S.; Olmer, L.J.; Schouler, E.J.L.; Yang, C.Y. 
(Brookhaven National Lab., Upton, NY). Solid State Ionics; 
3/4: 503-507(1981). 

Reactions at electrodes in contact with solid oxide electro- 
lytes have been studied for application in steam electrolyzers and 
fuel cells to determine properties which could affect voltage losses. 
Polarization, ac impedance, and cyclic voltammetry measurements 
were used to study porous, non-porous, and single-contact elec- 
trodes. Simple oxides, complex oxides, and metals have been inves- 
tigated on zirconia and thoria electrolytes in air, HxO/He, and inert 
gases. The electrode performance was highly dependent on the 
electrode material and the presence of impurities, which played a 
major role in obtaining reproducible results and the formation of 
oxide layers. Models for the oxygen reaction have been developed 
and tested. The results were consistent with the formation of ad- 


sorbed oxygen on the electrode, catalyzed by the electrode sur- 
faces. 
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REFER ALSO TO CITATION(S) 22683, 22713 


22738 (DOE/CS/60404—T1) Evaluation and validation 
of the effect of State Energy Conservation Plan (SECP) pro- 
gram measures on energy consumption. New York SECP - 
1979 energy savings. Final report. (Orkand Corp., Silver 
Spring, MD (USA)). 30 Dec 1980. Contract ACO1- 
79CS60404. 155p. NTIS, PC A08/MF A011, 1; GPO Dep. 
Order Number DE84009338. 

Portions are illegible in microfiche products. 

The purpose of this study is to evaluate and validate the ef- 
fects of SECP on energy consumption. The evaluation and valida- 
tion of a State’s energy cc.servation plan require an in-depth exam- 
ination of all phases of the plan. A workbook and a set of questions 
for each State were prepared and presented to DOE in January 
1979. This workbook details our understanding of the 1979 and 
1980 energy savings estimation methodologies, data sources and as- 
sumptions as of that time was prepared as a focal point for further 
study. Portions of New York's SECP workbook entitled Primary 
Program Measures of the New York State Energy Conservation 
Plan are attached to this executive summary. The detailed examina- 
tion of each State’s plan focuses on: the effectiveness of the 1979 
energy savings estimation methodologies in measuring the savings 
of the target populations of the program measures and the ability of 
the State to meet 1980 energy savings projections based on the 
level of savings estimated for 1979; whether or not the program 
measure is cost-effective, assuming that the 1979 energy savings es- 
timates are valid; because of the absence of available data on pri- 
vate sector expenditures we have focused primarily on federal 
grant dollar expenditures; and the validity of the data used in the 
methodologies. 


22739 Measuring energy savings - problems. Soderstrom, 
J. (Oak Ridge National Lab., TN). Energy Policy; 12: No. 1, 
104-106(Mar 1984). Contract W-7405-ENG-26. 

The contribution of government energy conservation pro- 
grams to reducing national energy is an important but largely unre- 
solved issue. This paper discusses estimating the energy-savings 
impact of US Department of Energy (DOE) conservation pro- 
grams. Program-by-program estimates of energy savings have been 
analyzed, the results indicating that DOE conservation programs 
have reduced US energy use by more than 0.5 quadrillion British 
thermal units (quads) annually since 1981. Limitations in the avail- 
able evaluative information, however, preclude reaching unambi- 
guous conclusions. 15 notes and references, | table. 
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REFER ALSO TO CITATION(S) 22254, 22265, 22712, 22735, 22799, 23225 


22740 (AD-A—134487/8) Use of the building loads anal- 
ysis and system thermodynamics (BLAST) computer program 
to review new Army building designs for energy efficiency. 
Final report. Leverenz, D.J.; Herron, D.L.; Eidsmore, J.A.; 
O'Brien, R.E. (Army Construction Engineering Research 
Lab., Champaign, IL (USA)). Oct 1983. 34p. (CERL-TR- 
E—190). NTIS, PC A03/MF AO1. 

This document describes the Army's energy criteria (pre- 
scriptive standards and energy budgets) and compares them with 
the information contained in a BLAST input deck. Since most of 
the information needed to review a new design for compliance with 
energy criteria is in the BLAST input deck, a special BLAST 
Design Review Summary report was developed which provides, in 
an easy-to-read standard format, the information needed to check a 
design for energy criteria compliance. This document also describes 
how the BLAST Design Review Summary report can be used by 
U.S. Army Corps of Engineers districts to review the energy effec- 
tiveness of new facility designs submitted by architect/engineer 
firms. The pros and cons of alternative methods for doing design 
reviews which do not require the use of BLAST are also discussed. 


22741 (AD-A—135448/9) Development of a prototype 
military field space heater. Technical report, January 1979- 
October 1982. Nykvist, W. (Army Natick Research and De- 
velopment Command, MA (USA)). Apr 1983. 37p. NTIS, 
PC A03/MF AO1. 

This report covers the design, fabrication, test, and evalua- 
tion of a prototype field space heater intended as a possible replace- 
ment for the M1941 heater. This prototype features a large triple- 
stage burner obtained from Holland that uses staged combustion to 
achieve clean burning with diesel fuel. The heater is designed to 
operate primarily with diesel fuel, but can burn any liquid fuel, and 
wood or coal when a grate/plate is added. The development covers 
two prototype designs, the prototype 1 unit and the improved pro- 
totype 2 heater. The prototype 2 heater achieved the goals outlined 
at the beginning of the development but may require further design 
interations to be an acceptable field heater. 


22742 (BFR-G—2-1983) Environmental consequences of 
heat recovery and heat storage in soil and water. A scheme 
for a research program. (Statens Raad foer Byggnadsforskn- 
ing, Stockholm (Sweden)). 1983. 45p. (In Swedish). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84770220. 

The technical assessment of the ecological effects and 
changes which occur in buildings with different systems for heat 
recovery and storage, the toxicity of liquid carriers of some tech- 
niques used in storing the heat and the priority of various research 
programs of environmental consequences in this context are pre- 
sented. 


22743 (BFR-R—53-1983) Heat pump for an air/water 
system abstracting heat from mechanically-ventilated roof and 
underfloor spaces. Test in a _ single-storey building. 
Boklund,T. (Statens Raad foer Byggnadsforskning, Stock- 
holm (Sweden)). 1983. 24p. (In Swedish). NTIS (US Sales 
Only), PC A02/MF AO01. Order Number DE84770213. 

This report describes full-scale tests with performance meas- 
urements and conclusions of a heat pump installation installed in 
connection with rebuilding and extension of a building for the 
Swedish Telecommunciations Administration in 
Naesby,Kristianstad. The building incorporates mechanical ventila- 
tion of the underfloor and roof spaces, and the exhaust air is used 
as the heat source for an air/water heat pump. In this way, the heat 
pump recovers or utilizes transmission losses, solar heat on the roof 
and earth heat, and supplies the building with domestic hot water 
and hot water for radiator heating and ventilation air heating. Ad- 
ditional heat is supplied by means of immersion heaters in the heat- 
ing water circuit. The objective of the work was to measure and 
record air enthalpies in the underfloor and roof spaces,And of the 
outside air. Taken together with the operating times, this enables 
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the extra energy to be calculated over and above the energy that 
would have been obtained by a heat pump abstracting heat only 
from the outdoor air. The building has a relatively low annual heat 
demand, amounting to about 40350 kWh/year,Equivalent to 104 
kWh/m2,Year. During the year for which measurements were 
made, the heat pump consumed about 13400 kWh,And a further 
4000 kWh were supplied as direct electric heating. If the heat had 
been abstracted only from the outdoor air,Corresponding consump- 
tions would have been about 12750 kWh and 7200 kWh respective- 
ly. The overall saving has been calculated to about 2700 
kWh, Equivalent to about 15 percent. 


22744 (CONF-8105242—) Humanisation of living and 
building construction. (Institut fuer Baubiologie, Rosenheim 
(Germany, F.R.); Oesterreichisches Inst. fuer Baubiologie, 
Vienna). 1981. 3lp. (In German). NTIS (US Sales Only), 
PC A03/MF AOl1. Order Number DE84770181. 

From Annual meeting of the German and Austrian institutes 
of constructional biology: humanisation of living and building con- 
struction; Woergl, Austria (8 May 1981). 

Portions are illegible in microfiche products. 

Separate abstracts are prepared for some papers included on 
these proceedings. 


22745 (DOE/BP—218) System for producing large air- 
streams with ppB level formaldehyde concentrations. Peder- 
sen, B.; Fisk, W.J. (Lawrence Berkeley Lab., CA (USA)). 
Nov 1982. Contract AC03-76SF00098. 23p. NTIS, PC A02/ 
MF A011; GPO Dep. Order Number DE84010333. 

LBL is planning to develop and evaluate active control tech- 
niques for the removal of formaldehyde from indoor air. There is 
no proven real-time formaldehyde measurement technique available 
for determining the level of concentrations in residences which 
need to be measured in parts per billion (ppB). LBL first had to 
design, assemble and test a system for producing large airstreams 
with a known concentration of formaldehyde. A system suitable for 
indoor conditions required a steady formaldehyde concentration 
controllable in the 50 to 1000 ppB range for a period of time suffi- 
cient to permit measurements. It needed steady air flow rates 
within a given range, and had to be free of byproducts that could 
affect performance of a control device. The airstream had to have 
temperature and humidity levels controllable within the range 
found indoors. The system was subjected to a number of tests. 
First, the infrared analyzer was calibrated and tested for accuracy 
of its readings. Then the sidestream was tested, using the infrared 
analyzer. Next, the mainstream air was tested using the two imping- 
er systems. There also were rise and decay tests to assess the inter- 
action of formaldehyde with system materials. 


22746 (DOE/BP—219) Residential air-to-air heat ex- 
changers: a study of the ventilation efficiencies of wall- or 
window-mounted units. Offermann, F.J.; Fisk, W.J.; Peder- 
sen, B.; Revzan, K.L. (Lawrence Berkeley Lab., CA 
(USA)). Sep 1982. Contract AC03-76SF00098. 48p. NTIS, 
PC A03/MF AOl1; 1; GPO Dep. Order Number 
DE84010340. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Mechanical ventilation systems with air-to-air heat exchang- 
ers can be installed into residences to provide energy efficient sup- 
plementary ventilation for the purpose of controlling indoor con- 
centrations of contaminants, odors, and moisture. Wall-or window- 
mounted units have become particularly attractive because they are 
relatively inexpensive and easy to install, however, because they 
lack an air distribution system, concern has arisen over their venti- 
lation performance. To address this concern, the Lawrence Berke- 
ley Laboratory has conducted a series of experiments on two differ- 
ent models of wall- or window-mounted heat exchangers in two 
multi-room research facilities. The nominal ventilation efficiencies 
of these units have been determined by measurement of tracer gas 
decay rates at several indoor locations to be in the range of 0.44 or 
0.65. No significant correlations between nominal ventilation effi- 
ciency and heat exchanger model or operational strategies were ob- 
served. Significantly higher local ventilation efficiencies were noted 
in the rooms where the heat exchangers were operating. Some pre- 
liminary tests indicate that internal leakage between the airstreams 
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contributes significantly to the ventilation inefficiency of these sys- 
tems. 


22747 (DOE/BP—221) Exclusion list methodology for 
weatherization program in the Pacific Northwest. Nero, 
A.V.; Turiel, I.; Fisk, W.J.; Girman, J.R.; Traynor, C.W. 
(Lawrence Berkeley Lab., CA (USA)). May 1982. Contract 
ACO03-76SF00098. 96p. NTIS, PC A05/MF A0Ol1; 1; GPO 
Dep. Order Number DE84010335. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The specific purpose of this study was to determine method- 
ologies for reducing the number of homes currently excluded from 
full participation in the BPA Weatherization Program by examining 
possible alterations to the criteria for exclusion. The study started 
with the premise that the list of housing classes from which infiltra- 
tion-reducing measures are excluded could be altered on the basis 
of several different considerations. Because the objective of chang- 
ing the exclusion list is to reduce the number of houses excluded 
from certain weatherization measures, emphasis was given to the 
radon and wood-stove exclusion classes, each of which contain up 
to half the otherwise qualifying houses. For the sake of consistency, 
in considering possible changes to the exclusion list attention was 
given not only to classes of houses that have a potential for remov- 
al from the list, but classes that might be added to the exclusion list 
on the basis of similar considerations. 


22748 (DOE/CE/15095—12) Window insulation: how to 
sort through the options. Miller, B.A. (National Center for 
Appropriate Technology, Butte, MT (USA)). Mar 1984. 
Contract AC01-82CE15095. 38p. NTIS, PC A03/MF A011; 
1 - GPO*; GPO Dep. Order Number DE84008866. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Options available for residential settings are discussed, in- 
cluding: how to identify window insulating devices that can save a 
significant amount of energy, including a discussion of components 
and types; how operating window insulating devices compares with 
using conventional, non-insulating window coverings; how to 
choose a product that can serve all the functions traditionally re- 
quired of window coverings; how to avoid problems with do-it- 
yourself projects; and how to estimate costs and savings with 
window insulation. In addition, this publication provides informa- 
tion on window choices for new construction, and an overview of 
current research in window insulation. The appendices provide 
summaries of selected grant projects, and a reading list is presented 
for those who want more information on window insulation. 


22749 (DOE/CE/15134—T1) Hot water saver. Final 
report. Haws, S.K. (Alternative Energy Resources, Inc., 
Mesa, WA (USA)). 23 Mar 1984. Contract FGO1- 
82CE15134. 5p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84009881. 

The Hot Water Saver consists of a cylinder mounted at the 
water heater in the cold water inlet pipe and a crossover pipe con- 
necting the hot and cold water pipes at the most distant point of 
use from the water heater. The cylinder contains a piston with a 
rod connected to the upper side which extends through the top of 
the cylinder. The piston moves up or down according to the direc- 
tion of water flow. The water chamber in the cylinder is sealed 
with u-cup seals located on the rod and on the cylinder. All of the 
cold water that enters the water heater flows through the cylinder. 
A sketch of the device is included. The energy saved is in part due 
to the return of the hot water remaining in the pipe to the hot 
water heater. Another significant source of savings derives from the 
recapture of the heat lost to the pipe. 


22750 (DOE/CE/15134—T2) Assessment of savings and 
operating characteristics of the Hot Water Saver: residential 
test analysis. Skumatz, L.A.; Cuta, F.M. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 31 Dec 1983. 
Contract AC06-65RL01830;FG01-82CE15134. 199p. NTIS 
MF AO1; 2; GPO Dep. Order Number DE84009656. 
Microfiche only, copy does not permit paper copy reproduc- 


tion. 
This year-long study was undertaken to evaluate the savings 
potential of the Hot Water Saver, an energy conservation device 
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designed to reduce water heating costs. The project involved in- 
stalling the device in twenty-four homes in the Tri-Cities, Washing- 
ton, and monitoring water heater energy use and hot water con- 
sumption through specially designed metering equipment. A special 
plumbing arrangement allowed the HWS to be included in the hot 
water system or to be bypassed, and timers switched between these 
test and control conditions on alternate days. The homes were 
monitored between August and December, 1983. The report in- 
cludes an analysis of the data, summary of mechanical performance 
over the monitoring period, and summary of the results of inter- 
views with the test subjects on the operating characteristics of the 
device. 


22751 (DOE/CE/64851—T1) California model for a 
comprehensive energy management services program for 
public and private non-profit schools. Final technical and per- 
formance progress report. (National Energy Management 
Inst., Washington, DC (USA)). 28 Mar 1984. Contract 
FG01-82CE64851. 94p. NTIS, PC A05; 3; GPO Dep. Order 
Number DE84009477. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

A management network was established to promote energy 
conservation as a private sector endeavor through public sector 
management models utilizing the labor/management network of the 
Sheet Metal Workers’ Associations. Using schools as the target 
sector, emphasis was placed on creating a self-sustaining mechanism 
for employing trained personnel who can perform energy audits, 
retrofit and monitoring of energy conservation projects. Additional- 
ly, private sector funding sources were secured and permanent rela- 
tionships established to assure continued private sector activity in 
this regard. The Energy Management Institute of California was es- 
tablished and is in full operation. Training and certification pro- 
grams were developed and instituted for both technicians and con- 
tractors. Audits and retrofits of schools have been completed and 
others are still underway. The monitoring programs are in place 
and operational. A number of private sector financing options have 
been developed and are being utilized. Program activities and re- 
sults are listed and materials developed are appended. 


22752 (DOE/CH/10094—1) Developing the state of the 
art for energy conservation measures (ECM). Results of the 
technical review of TA reports and grant applications cycle 
IV; IBGP. Final report. (Globetrotters Engineering Corp., 
Chicago, IL (USA)). 15 Sep 1982. Contract AC02- 
82CH10094. 105p. NTIS, PC A06; 3; GPO Dep. Order 
Number DE84008670. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The review of DOE, Cycle IV:IBGP (Institutional Buildings 
Grants Program) applications for the Chicago Operations Office 
was conducted at the Argonne Laboratories site from July 12 to 
July 30, 1982. The purpose of the in-depth technical review was to 
determine engineering applicability for DOE funding and eligibility. 
A total of 204 applications were reviewed or about 90% of the 
total submitted for the six state region. These grant applications in- 
cluded 1450 ECMs reviewed for technical adequacy and 11% were 
found to be deficient in some form. 


22753 (DOE/CS/20364—T2) Energy conservation pro- 
gram for states and localities. Final technical report, July 25, 
1979-December 30, 1983. (National Conference of States on 
Building Codes and Standards, Inc., Herndon, VA (USA)). 
29 Feb 1984. Contract AC01-79CS20364. 16p. NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84008492. 
Activities of the program are reviewed. They include: incor- 
porating the Building Energy Performance Standards into a build- 
ing energy conservation code, developing appropriate training and 
education materials for states and localities, and developing plans 
for providing technical assistance to states and localities in the im- 
plementation and enforcement of the building energy code. (MHR) 
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22754 (DOE/CS/22054—T1) Project evaluation: Resi- 
dential Energy Efficiency Program pilot demonstration in 
Lakewood, New Jersey. (Carnegie-Mellon Inst. of Research, 
Arlington, VA (USA)). Jun 1983. Contract ACOlI- 
80CS22054. 220p. NTIS, PC A10/MF A0Ol; 1; GPO Dep. 
Order Number DE84008045. 

Portions are illegible in microfiche products. 

The results of a pilot demonstration of an innovative concept 
- the Residential Energy Efficiency Program (REEP) - which has 
the potential of stimulating large scale residential energy retrofit in 
the United States, is reported. REEP contemplates a private energy 
services company contracting with a utility to sell it saved energy 
which the company had mined from the houses of the utility's resi- 
dential customers. The saved energy would be purchased at an 
agreed-upon rate (measured in cents/kwh or cents/therm) over a 
specific time interval. The utility would only pay for energy actual- 
ly saved, as measured by changes in monthly consumption. The 
energy services company would systematically audit and retrofit 
houses on a neighborhood by neighborhood basis, enjoying econo- 
mies of scale and maximum scheduling efficiency. Participating 
households would pay nothing for the service (the utility having 
agreed to pay for the retrofit/saved energy in lieu of marginal pur- 
chase of fuel and new generating capacity). The demonstration of 
REEP was conducted by a start-up, for profit company, National 
Conservation Company (NCC) on 1000 houses (one-third all elec- 
tric; two thirds gas heated) located in Lakewood and Jackson 
Townships in central New Jersey. Utilities which are purchasing 
the saved energy are Jersey Central Power and Light (electric) and 
New Jersey Natural Gas Company (gas). 


22755 (DOE/CS/60204—1) Examining the longer term 
impact of RCS home energy audits on the implementation of 
conservation measures. Kushler, M.G.; Saul, J.A. (Michigan 
Energy Administration, Lansing (USA)). 1983. Contract 
FG45-77CS60204. 25p. NTIS, PC A02/MF A0Ol1; GPO 
Dep. Order Number DE84009926. 

The purpose of this special evaluation is to carefully examine 
the issue of longer term (Residential Conservation Service (RCS) 
impact. This has been attempted through two main areas of inquiry. 
First, RCS audit participants and non-participants were compared, 
over a two year post-audit time period, in terms of all reported 
energy conservation behavior. Second, the particular issue of the 
extent of completion of earlier reported plans for conservation was 
examined via follow-up interviews with households first inter- 
viewed approximately three months after having had an audit. 


22756 (DOE/NBM—4007542) ORNL research programs 
on refrigeration systems, ECUT materials and tribology. 
Carlsmith, R.S. (Oak Ridge National Lab., TN (USA)). 29 
Feb 1984. Contract W-7405-ENG-26. 7p. NTIS, PC A02/ 
MF A0O1; GPO Dep. Order Number DE84007542. 

A brief review of the research program is given including 
heat pumps, thermal insulation, and the materials and tribology 
projects of the Energy Conversion and Utilization Technologies 
(ECUT) Program at ORNL. (MHR) 


22757 (DOE/R2/06032—T1) Lighting Efficiency Stand- 
ards Implementation Project, New York Support Office. 
Final technical report. Tengelsen, W. (Trans Urban East Or- 
ganization, New York (USA)). 7 Jun 1982. Contract AC02- 
81R206032. 271p. NTIS, PC Al2/MF A01; 1; GPO Dep. 
Order Number DE84010153. 

Portions are illegible in microfiche products. 

This is the final report of the Lighting Efficiency Standards 
Implementation Project to assess the Region II states’ efforts to im- 
plement the Energy Policy and Conservation Act mandated State 
Lighting Standards (required by EPCA to be eligible for Federal 
Conservation Funds). This follow-on contract consisted of three 
major tasks: (1) Lighting Standards Compliance, Puerto Rico and 
Virgin Islands. Evaluate the SEO organizational process and imple- 
mentation steps, evaluate local level implementation and enforce- 
ment, and architectural compliance. (2) Implementation of Lighting 
Standards in Existing Public and Private Buildings in New York 
State; Process and Progress. An evaluation and check on implemen- 
tation progress in five selected municipalities. (3) Lighting Stand- 
ards Data Collection; New Jersey, New York, Puerto Rico and 
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Virgin Islands. An evaluation of current data collection process and 
procedures, and a determination of data requirements, for the 
annual reporting of state energy savings to the Federal Department 
of Energy. 


22758 (LBL—16934) Energy-based analysis of interior il- 
lumination systems in office buildings. Siminovitch, M.; 
Place, W. (Lawrence Berkeley Lab., CA (USA)). Feb 1984. 
Contract AC03-76SF00098. 8p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. Order Number DE84010578. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Various interior electric lighting system designs are evaluat- 
ed in terms of power demand and illumination capability. The pri- 
mary objectives of the work described were to: (1) identify practi- 
cal, energy-efficient approaches to providing quality illumination, 
addressing the specific issues of illuminance requirements, interior 
design, and electric lighting hardware and (2) provide fundamental 
background in establishing base conditions for ongoing parametric 
energy analyses of daylighting in office buildings. 


22759 (NP—4901055) Three year analysis of the Infrared 
Thermogram Project of the Division of Energy in Missouri. 
Barnett, D.R. (Missouri Dept. of Natural Resources, Jeffer- 
son City (USA). Div. of Energy). 6 Apr 1984. 46p. Missouri 
Dept of Natural Resources, P.O. Box 176, Jefferson City, 
MO 65101. 

Missouri's Infrared Thermogram Project included 46 partici- 
pating communities and covered 34 percent of all residential hous- 
ing units in the state. Dissemination strategies used by the Infrared 
Coordinators in each community achieved a penetration rate of 3.9 
percent of the residential sector statewide. Three surveys were con- 
ducted between 1981 and 1983 which documented increasing 
energy savings per home dweller annually as the percent of home 
dwellers taking at least one action remained fairly constant. In the 
latter two surveys, a control group was employed. Program over- 
lap and the practice of overestimating energy savings due to multi- 
ple actions was addressed. A recommendation to continue the 
project using community service groups as volunteers was made. 


22760 (ORNL/Sub—79-7863/1) Investigation of the fire 
performance of building insulation in full-scale and laboratory 
fire tests. Kleinfelder, W.A. (Underwriters Labs., Inc., 
Northbrook, IL (USA)). Apr 1984. Contract AC05- 
840OR21400. 120p. NTIS, PC A06/MF AO1; 1; GPO Dep. 
Order Number DE84010587. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Twenty-two insulations are exposed to fire tests including 
the 25 ft Tunnel test, the Attic Floor Radiant Panel test and actual 
fire conditions of a simulated attic configuration. The insulations 
consisted of a number of cellulose fiber insulations, utilizing various 
chemical treatments, glass fiber and mineral fiber insulations. The 
fire performance characteristics of the insulations were measured in 
each of the three test scenarios and the report compares their re- 
sults. 


22761 (PB—84-126176) Toshiba review, Volume 38, 
Number 2, 1983. (Toshibe Corp., Tokyo (Japan). Principal 
Office). 1983. 190p. NTIS, PC E10/MF E01. 

Text in Japanese with English summaries. See also PB84- 
126184. 

This special issue is devoted to Energy Saving for Consumer 
Products. Technical Reports are: High-Efficiency Rotary Compres- 
sor for Room Air Conditioner; Humidity-Controlling Air Condi- 
tioners; Quick-Freeze Three-Door Refrigerator; Highly Efficient 
Evacuated Solar Collector; Heating and Cooling System for Solar 
House; Compact Fluorescent Lamp with Screw Base, Neo Ball and 
Luminaire; Multichannel Energy-Saving Load Control System for 
Lighting; New Series of Energy-Saving Electronic Ballast ‘Super- 
ballast’ and Superballast’ EX; Far-Infrared-Ray. General Features 
contains information on new technology developed by Toshiba. 
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22762 (PB—84-130442) Analysis of residential coal stove 
emissions. Final report, June 1982-July 1983. Cooke, M.; 
Bresler, W.E.; Iden, R.B.; Hayes, T.L.; Rogers, S.E. (Bat- 
telle Columbus Labs., OH (USA)). Dec 1983. 35p. NTIS, 
PC A03/MF AOl1. 

The report gives results of an evaluation, in cooperation 
with the State of Vermont's Agency of Environmental Conserva- 
tion, of emissions generated by anthracite and bituminous coal used 
for residential heating. A residential coal stove was operated with 
both coals, while comparing high and low burn rate operations. A 
second stove, a commercial stove designed for wood burning but 
modified by the manufacturer for coal, was also tested with both 
coals. Combustion gases were collected by two techniques: evacu- 
ated glass bulbs and a Modified Method 5 sampling train. Volatile 
species were analyzed by direct gas mass spectrometry and by gas 
chromatography using selective detectors. Polynuclear aromatic 
hydrocarbons (PAHs) were analyzed by high resolution gas chro- 
matography/mass spectrometry. High levels of particulates, total 
organics, and sulfur dioxide were found in the emissions from bitu- 
minous coal combustion in a residential coal stove. High PAH 
emissions were found with both bituminous and anthracite combus- 
tion. The stove converted from wood to coal burning proved to be 
highly polluting, especially when used with bituminous coal. 


22763 (PB—84-135235) Pressure loss coefficients and 
characteristics of dampers for ducted air systems. Legg, R.C. 
(Polytechnic of the South Bank, London (UK). Inst. of En- 
vironmental Science and Technology). Feb 1983. 49p. 
(TM—86). NTIS, PC E04/MF E04. 

Commercial dampers have a variety of blade shapes, for 
which some manufactures claim greater efficiency without specify- 
ing the characteristic. It was therefore proposed to extend the re- 
search to include an investigation of the pressure loss characteris- 
tics of different blade shapes, blade configuration and methods of 
construction. Any important differences would then be studied in 
greater detail. This memorandum describes the work to establish 
the pressure loss characteristics for various types of damper blades. 


22764 (PB—84-153246) Design optimization and field 
verification of an integrated residential furnace. phase 2. 
Report for Sep 77-Jan 82. Okuda, A.S.; Hauenstein, C.A. 
(Rockwell International Corp., Canoga Park, CA (USA). 
Environmental and Energy Systems Div.). Feb 1984. 188p. 
(ESG—82-6). NTIS, PC A09/MF AO1. 

See also PB-294 293. 

The report describes part of Phase II of an investigation to 
further optimize the design of a low-emission/high-efficiency oil- 
fired residential furnace that was derived from earlier EPA-funded 
studies and to obtain field verification of its emission and efficiency 
characteristics. Details concerning three major subdivisions of 
Phase II work are given: (1) the construction and installation of the 
test furnaces, (2) the 1977-79 field tests, and (3) the analysis of the 
results of the performance monitoring, including a supplemntary 
laboratory test to evaluate the measurement techniques used in the 
field tests. 


22765 (SIB-M—83-2) Investigation of the progress of 
energy consumption in buildings. Progress report 1: The plan 
of the investigation. Holgersson,M.; Norlen,U. (Statens Inst. 
foer Byggnadsforskning, Stockholm (Sweden)). Jan 1983. 
89p. (In Swedish). NTIS (US Sales Only), PC A05/MF 
AO1. Order Number DE84770215. 

Portions are illegible in microfiche products. 

The program for energy economy settled by the Swedish 
Parliament 1981 stated some objectives for energy savings in the 
existing settlement as well as for the conversion from oil to alterna- 
tive sources of energy. One object for savings in housing is that the 
annual consumption has to be reduced by 25% under a decade. 
Due to difficulties to follow up with existing statistics the develop- 
ing energy consumption in housing concerning the total consump- 
tion as well as to proportion to different kind of energy sources, the 
National Swedish Institute for Building Researcch together with 
some technical senior high schools has started a project to improve 
the possibilities for following up the level of energy consumption 
and its changes with a better precision than at moment. The project 
started with an investigation, fall 1982 to sommer 1983 comprising 
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approx. 300 random sample houses from 24 municipals. In the 
report, a summary of the project and the introductory investigation 
is given showing how the investigation is done. 


22766 (SIB-M—83-3) Investigation of the progress of 
energy consumption in buildings. Progress report 2: Existing 
energy meters. Larsson,C. (Statens Inst. foer Byggnads- 
forskning, Stockholm (Sweden)). Jan 1983. 39p. Swed- 
ish). NTIS (US Sales Only), PC A03/MF AOl. Order 
Number D=84770216. 

Portions are illegible in microfiche products. 

This report describes the energy meters, which are existing 
at present in the settlement to record district heating, oil heating, 
gas heating, electric heating, household electricity and cold water. 
A special meter developed for this investigation to record the oper- 
ating time is also presented. The following problems of measuring 
practice which can occur on measurement of energy are for: Dis- 
trict heating: - an unsatisfying accuracy of measurement because of 
the quality of water, a poor accuracy of the measurement of small 
flows, one of the plants does not apply direct reading. Oil heating: - 
difficulties to get specification of the capacity of the nozzle in aver- 
age plants without demounting burners, worn out nozzles can give 
errors in the measurement. Electric heat and household electricity: 
- the collective measurement is in some cases done by transformer 
measurement, which means that the meter value must be multiplied 
with a constant. 


22767 (SIB-M—83-4) Investigation of the progress of 
energy consumption in buil Progress report 3: Energy 
print of a building. Kroon,S.Aa. (Statens Inst. foer Bygg- 
nadsforskning, Stockholm (Sweden)). Jan 1983. 42p. ( 
Swedish). NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE84770217. 

Portions are illegible in microfiche products. 

This part of the investigation deals with the method of how 
the average energy consumption of the building is determined by 
means of the measurements of energy use and by measuring indoor, 
respectively outdoor temperature. 


22768 (SIB-M—83-6) Profitability of different energy 
conservation actions. Svensson,A. (Statens Inst. foer Bygg- 
nadsforskning, Stockholm (Sweden)). Jan 1983. 55p. (in 
Swedish). NTIS (US Sales Only), PC A04/MF A0O1. Order 
Number DE84770218. 

Energy conservation and the profitabilities of different 
projects for such actions are reported. It is shown that large vari- 
ations in measured energy savings depend to a great extent on tech- 
nical reasons because of variations of additional layers of insulation 
in different houses. The specification shows that the primary steps 
to reduce energy consumption are the following: - fixed time con- 
trol on ventilating systems (schools,Offices) - adjustment of radiator 
systems or installation of thermovalves (dwelling houses and of- 
fices) - installation of variator equipment (family- and dwelling 
houses) - additional insulation of attic framed floors (family- and 
dwelling houses) - installation of heat recovery in FT-systems 
(dwelling houses) - installation of air exhaust heat pumps for tap 
heat water in dwelling houses with F-systems. In the second place 
actions as: - additional insulation of outside walls - change from 2 
to 3 window glasses. 


22769 (TVA/OP/ECR—84/23) Comparison of the 
energy use of heat pumps and central electric furnaces. 
Cooper, P.G.; Cole, R.L. (Tennessee Valley Authority, 
Chattanooga (USA). Div. of Energy Conservation and 
Rates). Dec 1983. 78p. NTIS, PC AOS/MF AOl. Order 
Number DE84900981. 

Portions are illegible in microfiche products. 

This study has demonstrated that statistical models fitted to 
empirical monitored data may be used to generate estimates of 
hourly load profiles and savings due to the displaement of electric 
resistance heat by heat pumps. The analysis estimated the average 
coincident peak demand reduction on the January peak day at 8 
a.m. to be 3.85 kW per electric resistance unit displaced by a heat 
pump. The greatest estimated demand reduction occurred between 
7 a.m. and 8 a.m. for each of the winter months. By adding the esti- 
mated energy saving for every hour in the heating seasons, it is 
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possible to generate estimates of total heating energy savings. For 
the TMY temperature profile, the estimated average saving is 3703 
kWh per year. Similar calculations yield a saving estimate of 3413 
kWh for the 1982-1983 heating system and 3628 kWh for the 1971- 
1972 heating system. These results indicate that for the population 
represented by the sample of 25 houses used for this analysis, the 
replacement of central electric furnaces by heat pumps is not only 
beneficial to the power system but can also be beneficial to the 
electric heating customer. 


22770 Pumping heat into cold water. Nesbit, W.; Calm, 
J.M. EPRI (Electric Power Research Institute) Journal; 9: No. 
1, 16-21(Jan 1984). 

High efficiency is the reason for adapting heat pump tech- 
nology for domestic water heating. With almost 20,000 units now 
in service, the heat pump water heater (HPWH) is going on strong 
as an end-use conservation option. This article describes HPWH 
developments since the first designs for mass production in the 
1950s, their operating characteristics, and the consumer education 
that was necessary to gain public acceptance. 3 references, 2 fig- 
ures. 


22771 Methods of estimating air infiltration through win- 
dows. Klems, J.H. (Energy Efficient Buildings Program, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, CA). Energy and Buildings; 5: No. 4, 243-252(Sep 
1983). Contract W-7405-ENG-48. 

The mechanism of air infiltration is reviewed as background 
for introducing a procedure that yields more reliable estimates of 
average infiltration rates through a window unit than do methods 
currently employed. The procedure is applied to estimating the av- 
erage winter heat losses through windows in low-rise residential 
buildings variously located throughout the United States. It is con- 
cluded that, regardless of climate, the heat loss attributable to infil- 
tration through the window unit is small compared with that in- 
curred as a result of direct transmission of heat through the 
window. 


22772 Energy efficiencies of heat pumps in residential 
buildings. Ingersoll, J.G.; Arasteh, D.K. (Lawrence Berke- 
ley Laboratory, University of California, Berkeley, CA). 
Energy and Buildings; 5: No. 4, 253-262(Sep 1983). 

Using the state-of-the-art computer program, DOE 2.1A, the 
hourly and resulting seasonal coefficients of performance of four 
residential heat pumps were simulated for a typical house in one 
city in each of the four major climate zones in the U.S. For pur- 
poses of comparison. A conventional gas furnace and air condition- 
er system were also analyzed. This study shows that heat pump sys- 
tems could be developed with seasonal thermodynamic efficiencies 
of over 200% in resource energy. In addition, sizing the heat 
pumps according to a building's thermal integrity and operating 
conditions maximizes seasonal efficiencies. 


22773 Lighting control and energy management. Homola, 
S.J. (General Electric--Energy Management Systems). pp 
180-193 of Managing energy for buildings. Bryant, R.C.; 
McGorray, J.J. Rockville, MD; Government Institutes, In- 
corporated (1983). (CONF-821241—). Contract AC03- 
76SF00098. 

From Mid-Atlantic energy conference; Baltimore, MD, USA 
(7 Dec 1982). 

Commercial lighting control is an area where the potential 
for major energy saving exists. A number of new products have 
begun to emerge which focus on lighting control. To identify 
promising technologies and to expedite their adoption by building 
owners, the Department of Energy funded a program by Lawrence 
Berkeley Laboratory to test new, commercially available lighting 
controls in an actual office environment. The tests were designed to 
demonstrate the following: (1) which control strategies have the 
greatest impact and why; (2) economic trade-offs between control 
cost and savings potential; (3) acceptability of the controls to occu- 
pants; (4) control reliability. Two tests sites were chosen; one at the 
Pacific Gas & Electric Company in San Francisco to test dimming- 
based control, the other at the World Trade Center in New York 
City to evaluate relay (on/off or stepped) controls. This paper dis- 
cusses some of the preliminary results from the work at the World 
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Trade Center, which was supervised by the Port Authority of New 
York. Lighting control can affect consumption positively and sig- 
nificantly - a maximum of 52% in this test. Relay-based (stepped 
level) daylighting control is accpeptable to occupants and signifi- 
cant. The payback on relay-based lighting control for the new con- 
struction is extremely attractive. Relay-based automatic lighting 
controls are acceptable to the occupant and show high reliability. 


22774 Earth thermal storage for enhanced performance of 
air-to-air heat pumps. Ternes, M.P. (Oak Ridge National 
Laboratory, Oak Ridge, TN). Proceedings, Intersociety 
Energy Conversion Engineering Conference; 4: 2065-2069(Aug 
1982). (CONF-820814—). Contract W-7405-ENG-26. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

The heat that exists naturally in the earth under a house with 
a crawl space may be used in the winter months to preheat the 
source air of an air-to-air heat pump. This allows the heat pump to 
operate in a climate more favorable than ambient and thus at a 
higher efficiency. In the past winter, a comprehensive, comparative 
test was begun to determine the net benefit of the concept. This test 
involves three identical unoccupied houses in the Knoxville area, 
two of which make use of the crawl space earth heat. The third 
house has a standard heat pump installation and serves as the con- 
trol for the experiment. Results from the experiment for the past 
winter showed that dramatic improvements in the heat pump per- 
formance were obtained during mid-winter conditions. However, 
anomalies have precluded definitive conclusions. Additional work is 
being performed so that the improvement in the heat pump efficien- 
cy and the energy savings can be quantified. 


22775 On the development of heat storage building mate- 
rials, Grodzka, P.; Price, J.; Serbin, C.; Solomon, A. (Lock- 
heed Corporation, Huntsville, Alabama). Proceedings, Inter- 
society Energy Conversion Engineering Conference; 4: 2070- 
2073(Aug 1982). (CONF-820814—). Contract W-7405- 
ENG-26. 

From 17. Intersociety Energy Conversion Engineering con- 
ference; Los Angeles, CA, USA (8 Aug 1982). 

A heat storage building material concept currently under in- 
vestigation consists of incorporating phase change material (PCM) 
into double-walled hollow-channeled plastic wallboard of approxi- 
mately 1/4 inch thickness. The resulting panels will be in the form 
of thin sheets, approximately 4X8 square feet in area. The possible 
PCM'’s under study include Glauber’s salt, calcium chloride hexahy- 
drate, and lithium nitrate trihydrate. The aim of the panel is to in- 
crease the thermal inertia of the building structure and in this way 
to make possible significant energy savings for the structure. In this 
paper we describe our study of this concept and of the broader 
question of its impact on the house load and comfort, as it has pro- 
ceeded thus far. In particular, we sketch the results of a preliminary 
analysis of the behavior of the PCM’s and PCM panels for various 
heat input modes. We then describe mathematical modeling tech- 
niques for a building. 


22776 Some heat pump concepts for residual heat utiliza- 
tion. Perez-Blanco, H.; Chen, F.C. (Energy Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee). Alter- 
native Energy Sources; 2: 293-308(Dec 1980). (CONF- 
801210—). Contract W-7405-ENG-26. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Large quantities of low temperature heat are rejected in the 
form of cooling water, condensate, and process water in the indus- 
trial sector. Whereas the energy rejected in this form at tempera- 
tures between 40 and 80°C amounts to 2.95 x 10'® kJ/yr, 2.42 x 
105 kJ/yr for process energy are used in the form of hot water and 
steam in the United States. Federal nuclear facilities are among the 
few larger residual heat sources in which a considerable amount of 
process cooling water is discharged. At the Oak Ridge Gaseous 
Diffusion Plant along, 1968 MW of thermal energy is contained in a 
1.83 x 104 kg/s (2.9 x 105 gpm) cooling water stream at a tempera- 
ture of 63°C. This residual heat source has been the subject of 
many heat utilization studies. Although the low temperature residu- 
al heat sources represent a sizable thermal resource, their tempera- 
ture precludes the use of most thermal energy recovery and utiliza- 
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tion technologies. Advanced energy recovery technology is needed 
to utilize the low temperature residual heat to fulfill, at least, part 
of the low temperature (150°C) industrial process heat demand. In- 
dustrial heat pumps may be used to recover this low grade energy 
and upgrade it to suitable temperatures. Whereas industrial vapor 
compression heat pumps are available, heat actuated heat pumps 
can also operate on this low grade energy, by upgrading a fraction 
of the heat input to a higher temperature, and rejecting the remain- 
ing fraction to a sink at a lower temperature. These heat pumps do 
not require large inputs of external mechanical work. 


3202 Transportation 


22777 (ORAU/IEA—83-12(M)) Electric railroads and 
trolley systems: past, present, and future. Treat, N.L. (Oak 
Ridge Associated Universities, Inc., TN (USA)). Mar 1984. 
Contract AC05-76OR00033. 52p. NTIS, PC A04/MF A011; 
1; GPO Dep. Order Number DE84010307. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Because of its unique attributes, electricity has played and 
will continue to play an important role in the development of cer- 
tain modes of transportation. Although dominated by fossil fuels as 
a direct source of energy for motive power, transportation has 
relied upon electricity for particular situations. This report discusses 
the role of electricity in transportation, including the history of 
electrified transportation, its current status, and prospects for the 
future. The historical coverage includes early city transit develop- 
ment, the evolution of the electric streetcar, and the progression of 
railroad electrification in the United States. Railroads are now the 
dominant mode of transportation that uses electricity; as such, most 
of the attention given to the current status of electrified transporta- 
tion concerns this mode. Railroad electrifications throughout the 
world are compared, and the current situation regarding railroad 
electrification in the United States is noted. Future development of 
electrified transportation may include new rail rapid transit systems 
and reemployment of electric trolley buses. 43 references, 7 tables. 


22778 (PB—84-131713) Energy use in ground transporta- 
tion. Final report, June-December 1982. Karlin, A.; Riviera, 
A.; McDonald, M.; Turner, D.; Stickler, J. (Booz, Allen 
and Hamilton, Inc., Bethesda, MD (USA)). Jun 1983. 76p. 
NTIS, PC A05/MF AO1. 

Transportation systems account for approximately twenty- 
five percent of the country’s total energy consumption. Such a 
large fraction on the Nation's energy resources has prompted in- 
creased awareness of the role which transportation technology 
plays in the area of energy consumption. Of the different transpor- 
tation modes, automobiles and trucks combine to consume approxi- 
mately three-quarters of all transportation energy as of 1980. The 
report stresses that the importance of technologies aimed at reduc- 
ing these large expenditures of our Nation’s resources cannot be 
minimized. 


22779 (TFD—198-82-89) Planning of energy research 
after June 30th 1984, Part-program of procedures in the 
transportation system. (Transportforskningsdelegationen, 
Stockholm (Sweden)). Apr 1983. 30p. (In Swedish). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84770222. 

Portions are illegible in microfiche products. 

The distribution of research grants by the Transport Re- 
search Delegation is discussed. The delegation is promoting soft- 
ware research by allocating grants as concerns transport systems 
and their requirements of energy supply. Recommendations are pre- 
sented for projects in the years 1984 to 1987. Depending on the 
degree of ambition, The necessary funds may vary between 6 and 12 
MSEK for this period. The resources should be allocated to the 
universities for long-range research. 


22780 United States automobile fuel economy policies 
and consumption effects. Mc Nutt, B.D. (U.S. Department of 
Energy, Washington, DC). Conservation and Recycling; 10: 
No. 1/2, 9-24(Oct 1983). 

The United States automobile fuel economy program began 
in 1974 with the publication of a Gas Mileage Guide and the label- 
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ing of new cars with their fuel economy ratings. Since that time the 
program has been modified and a number of new elements added. 
These include new car and light truck fuel economy standards, a 
national highway speed limit, government sponsored research and 
development and a new vehicle tax based on fuel efficiency. This 
has occurred in parallel with rising fuel prices and increasingly 
stringent auto safety and emission standards. An integral part of the 
program has been economic and technical analysis carried out by 
several government departments to monitor trends and determine 
the effectiveness of the various program elements. Based on this 
analysis it has been shown that significant improvements in fuel 
economy (more than 60% for new cars and 23% for all cars on the 
road between 1974 and 1980) and major reductions in fuel con- 
sumption (800,000 b/d, 127,000 m*/d or about 12% from 1978 to 
1980) have resulted from the fuel economy improvement program 
and reductions in driving. The automobile fuel economy program 
in the future will be oriented more towards market response to 
rising fuel prices and less government involvement. However, con- 
tinuing analysis will be required to determine if this approach is 
successful in achieving economically efficient improvements in 
automobile fuel economy. 


22781 Future transportation energy requirements. Sam- 
uels, G. (Oak Ridge National Lab., TN). pp 453-460 of 
ee in the man-built environment. Anglin, R.L. Jr (ed.). 
New York, NY; American Society of Civil Engineers 
(1982). (CONF-810808—), Contract W-7405-ENG-26. 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

The potential reduction in energy use in the transportation 
sector through the year 2010 is studied in the context of a strong 
national policy of conservation. A baseline case in which there is 
little shift in the type of fuel used by the various modes showed a 
reduction in energy use from 21.7 EJ in 1978 to 13.9 in 2010. A 
minimum oil case, based on a maximum practical substitution of 
electricity for oil gave a reduction in oil demand of less than 1.0 
EJ. Further large reductions in energy use, on the order of 1.5 to 
2.0 EJ, could result from major technology improvements and an- 
other 1.5 to 2.0 EJ at the expense of speed, convenience, and com- 
fort. Electric vehicles are projected to be limited to short-range 
(<150 km) applications. Although battery technology will probably 
advance to the point that longer range (200 to 300 km) vehicles are 
practical, the additional weight and cost of the batteries will prob- 
ably offset any energy or cost advantage for the vehicles. If coal is 
the primary fuel, there appears to be little, if any, energy savings 
from using electricity as compared to converting coal to synthetic 
liquid fuels. 6 references. 
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REFER ALSO TO CITATION(S) 21840, 21841, 21868, 21870, 22117, 22663, 
23069, 23688 


22782 (AD-A—135418/2) Estimate of process energy 
consumption in DARCOM. Final report. Sliwinski, B.J. 
(Army Construction Engineering Research Lab., Cham- 
paign, IL (USA)). Oct 1983. 14p. (CERL-TR-E—189). 
NTIS, PC A02/MF AOl1. 

This report describes the estimation of the present percent- 
age of process energy consumed by Army Materiel Development 
and Readiness Command (DARCOM) installations. It is estimated 
that 46 percent of DARCOM energy consumption is process relat- 
ed. The report also describes the several methods used to arrive at 
this estimate and provides separate process percentage estimates for 
48 DARCOM installations. 


22783 (AD-A—136612/9) Membrane treatment of Aque- 
ous Film Forming Foam (AFFF) wastes for recovery of its 
active ingredients. Final report, Mar 79-Sep 80. Chian, 
E.S.K.; Wu, T.P.; Rowland, R.W. (Georgia Inst. of Tech., 
Atlanta (USA)). Oct 1980. 119p. NTIS, PC A06/MF AO1. 

Ultrafiltration (UF) and Reverse Osmosis (RO) treatment of 
Aqueous Film Forming Foam (AFFF) solutions was investigated to 
determine the feasibility of employing membrane processes to sepa- 
rate and recover AFFF active ingredients for reuse. Studies were 





$2 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3203 Industry And Agriculture 


performed on both 6% AFFF in tap-water solutions and on actual 
wastewaters spiked with 3% or 6% AFFF. The AFFF materials 
used in this study consisted of Ansul, 3M FC-206, and 3M FC-780. 
Membrane employed for these studies included Abcor HFD, HFF, 
HFJ, and HFK tubular ultrafiltration (UF) membranes and a 
DuPont B-10 reverse osmosis (RO) module. Parameters monitored 
to represent AFFF ingredients were TOC, dissolved solids, surfac- 
tants, and % glycol. An attempt was also made to determine fluo- 
rocarbons as fluoride. Membrane fluxes were also determined. Re- 
sults of this study demonstrate the feasibility of employing UF-RO 
processes to separate and recover the AFFF active ingredients for 
reuse. Approximately 75% recovery of the AFFF active ingredi- 
ents as represented by the foam test was attained. An economic 
analysis of the membrane treatment processes indicates that it is ex- 
tremely favorable in recovering the AFFF wastewater for reuse. 
Pilot-scale studies are, however, necessary to fully establish the 
process feasibilities and economics of the AFFF recovery system. 


22784 (BMFT-FB-T—83-209) Long distance heat pipeline 
(Fernwaermeschiene) Saar. Utilization of waste heat of a 
coking plant and forced building up of a long distance heat 
system in Voelklingen. Hochreuther, W.; Steinmetz, H. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Oct 1983. 202p. (In German). NTIS (US 
Sales Only), PC Al0/MF AOl. Order Number 
DE84750967. 

Portions are illegible in microfiche products. 

Utilization of industrial waste heat for the purposes of long 
distance heating, mainly the heat production by condensation of 
coking plant gas. Designing and construction of a long distance 
heat system Saar which, as mains of high capacity, aims at a supra- 
regional integrated long distance heat system. It enables the feeding 
of different waste heat sources and a supra-regional shifting of out- 
puts. Establishing of an intra-municipal system of long distance heat 
distribution in the middle-sized town of Voelklingen for about 
50.000 inhabitants and a supply data of 87 MW. Investigation and 
developing of modern methods and techniques and improvement of 
well-known methods of long distance heat operations in consider- 
ation of special needs and facilities of waste heat utilization. 


22785 (DOE/CE/40583—7) Thermionic cogeneration 
burner assessment study performance analysis results. (Rasor 
Associates, Inc., Sunnyvale, CA (USA)). Dec 1983. Con- 
tract AC02-82CE40583. 27p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. Order Number DE84008660. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The purpose of this contract was to (1) test and evaluate two 
of the more important engineering aspects of designing and building 
thermionic cogeneration burners (TCB’s); (2) make a cost and per- 
formance estimate of the TCB; and identify and evaluate industries 
where TCB's could be installed and where that the electrical power 
(dc) produced by the TCB’s would be used directly in the process. 
The results of the performance analysis are detailed. 


22786 (DOE/CE/40652—1) Engineering research on 
positive displacement gas expanders. Phase I technical report. 
Lord, R.E. (Northern Research and Engineering Corp 
Woburn, MA (USA)). Feb 1984. Contract ACO2. 
83CE40652. 54p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
Order Number DE84008977. 

Portions are illegible in microfiche products. Original copy 
ana until stock is exhausted. 

A research, design, and development program related to 
positive displacement gas expanders is reported. The objective of 
this program is to develop and demonstrate a more cost effective 
gas expander for use in those waste heat recovery systems which 
utilize an Organic Rankine Cycle. To provide a lower cost ma- 
chine, the gas expander uses a positive displacement concept, rather 
than a turbine as currently used. Several positive displacement ma- 
chine concepts were examined, and various performance measures 
have been developed for each of the concepts. The machine con- 
cepts were: single and multiple cylinder reciprocators, radial piston, 
roller piston, sliding vane, trochoidal, helical screw, and lobed 
rotor. For each of the concepts, designs were generated for ma- 
chines operating with three different sets of operating conditions. 
These designs were then used to develop measures of efficiency 
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and cost, and to examine other characteristics of the machines, such 
as development risk and ability to operate with different flow, pres- 
sure, and temperature levels. Based upon an evaluation of these 
characteristics, a specific concept was selected for further develop- 
ment. This concept is a double acting, single cylinder reciprocating 
machine with crossheads and ceramic liners. 


22787 (DOE/CS/40181—T1) Low energy center pivot 
sprinkler irrigation system. Gilley, J.R. (Nebraska Univ., 
Lincoln (USA). Dept. of Agricultural Engineering). 30 Apr 
1981. Contract FG01-78CS40181. 81p. NTIS, PC A05/MF 
AOl; 1 ; GPO Dep. Order Number DE84005476. 

Portions are illegible in microfiche products. 

Reducing the pressure of center-pivot irrigation systems can 
save energy; however, there can be management problems such as 
increased runoff and soil erosion and nonuniformity of water appli- 
cation. Options available to help overcome some of these problems 
are system capacity design, speed of rotation, application rate pat- 
terns, and modified cultural practices. Constraints on the use of re- 
duced-pressure center-pivots will often be site specific and depend 
on the soil type, topography, crop, and history of land use. Reduc- 
tions in irrigation efficiency resulting from reduced pressure must 
be considered when determining the net energy savings from re- 
duced-pressure systems. Reduction in irrigation efficiency may 
negate the energy saved by pressure reduction, especially for those 
systems with larger lifts. 


22788 (DOE/CS/40185—T1) User manual for Computer- 
ized Irrigation Pipe Network Design Program. (Keller Engi- 
neering, Logan, UT (USA)). Oct 1980. Contract FGO1- 
78CS40185. 207p. NTIS, PC Al0/MF AOl1; 1; GPO Dep. 
Order Number DE84010257. 

Portions are illegible in microfiche products. 

This manual gives a detailed description of the input require- 
ments for a computer program which produces an economic design 
of pipeline networks for permanent sprinkle and trickle irrigation 
system or project distribution systems. The program strategy and 
typical input and summary output are presented. The program has 
been thoroughly tested on implemented designs. The philosophy in- 
corporated into the program is to develop a design procedure 
which could be used at a practical computer and management cost, 
yet have relatively simple and moderate input data requirements. 
The economic design is obtained by establishing a reasonable bal- 
ance between operating costs and fixed costs subject to the con- 
straints imposed by available pipe sizes, allowable pressure head dif- 
ference and velocity limitations. The program directly handles any 
field topography and configuration of project pipe distribution 
layout except loops or designs with more than one pump or water 
supply point. 


22789 (DOE/CS/40331—T1) Technology Acceleration 
Program high effectiveness recuperators. Final report. (AiRe- 
search Mfg. Co., Torrance, CA (USA)). 1 Aug 1983. Con- 
tract FC01-80CS40331. 57p. NTIS, PC A04/MF AOl. 
Order Number DE84002446. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A six-task program was undertaken to accelerate early use 
and stimulate overall demand for proven, energy-saving, high-effec- 
tiveness, compact metallic recuperators to recover industrial waste 
heat. The thrust of the program was concerned with seeking out 
suitable sites for placement of recuperators, placing recuperators at 
those sites, and then monitoring performance over a suitable period 
of time. This final report overviews the technology acceleration 
program in an executive summary and then in greater detail in a 
program summary. 


22790 (DOE/CS/40405—T1) Review of corporate energy 


departments. (Hagler, Bailly and Co., Washington, DC 
(USA)). Mar 1984. Contract AC01-81CS40405. 28p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84007688. 

In this review, companies were selected in nine major indus- 
try groups: food; textiles; pulp and paper; chemicals; petroleum re- 
fining; stone, clay, and glass; steel; aluminum; and other manufac- 
turing. An attempt was made to determine whether any of the com- 
panies had ever had a corporate-level energy planning function. 





3043 / ERA-9/12 


Energy managers of those companies that had corporate energy de- 
partments (CEDs), were interviewed to identify the activities car- 
ried out by the CED; obtain a historical perspective of the CED; 
review any changes in responsibilities; examine the degree of, and 
movements toward, decentralization; and assess the long-term pros- 
pects of the CEDs. The review yielded no evidence that major 
energy-consuming companies are de-emphasizing corporate-level 
energy planning. It was found that only 7 of the 53 companies con- 
tacted have partially decentralized their CEDs, and only 3 compa- 
nies have eliminated them. Most of the energy planners contacted 
noted that high degree of decentralization already exists, and that 
program implementation occurs primarily at the operating level. A 
more detailed discussion of the study plan is presented, covering 
the selection of the companies and the general format of the com- 
pany discussions. The results of these discussions are presented. The 
appendix provides discussion summaries for each of the nine indus- 
try groups examined. 


22791 (DOE/CS/40520—T2) Compressed air systems. A 
guidebook on energy and cost savings. (Varigas Research, 
Inc., Timonium, MD (USA)). 30 Mar 1984. Contract AC03- 
81CS40520. 194p. NTIS, PC A09/MF AOl1; 1; GPO Dep. 
Order Number DE84008802. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This guidebook shows how energy can be saved in com- 
pressed air systems. It discusses basic compressed air systems which 
are typical of those found in industry and describes them and the 
engineering practices behind them. Energy conservation recommen- 
dations follow. These recommendations cover equipment selection, 
design, maintenance, and operation. Included is information which 
will help the reader to make economic evaluations of various engi- 
neering and equipment alternatives as they affect operations and 
costs. The appendices include some modern computer based ap- 
proaches to predicting pressure drop for designing compressed air 
distribution systems. Also included is a bibliography providing 
leads for further and more detailed technical information on these 
and related subjects. 


22792 (DOE/ID/12302—1) Fluidized-Bed Waste-Heat 
Recovery System development. Semiannual report, 1 August 
1981-31 January 1982. Cole, W.E.; DeSaro, R.; Joshi, C. 
(Thermo Electron Corp., Waltham, MA (USA)). Feb 1982. 
Contract FC07-811D12302. 82p. NTIS, PC A05/MF AOI; 
1; GPO Dep. Order Number DE84010355. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Fluidized-Bed Waste-Heat Recovery (FBWHR) System 
is designed to preheat this combustion air using the heat available 
in dirty flue gas streams. In this system, a recirculating medium is 
heated by the flue gas in a fluidized bed. The hot medium is then 
removed from the bed and placed in a second fluidized bed where 
it is fluidized by the combustion air. Through this process, the com- 
bustion air is heated. The cooled medium is then returned to the 
first bed. Initial development of this concept is for the aluminum 
smelting industry. 


22793 (DOE/ID/12302—2) Fluidized-Bed Waste-Heat 
Recovery System development. Semiannual report, February 
1-July 31, 1982, Cole, W.E.; DeSaro, R.; Griffith, J.; Joshi, 
C. (Thermo Electron Corp., Waltham, MA (USA)). Aug 
1982. Contract FC07-811D12302. 91p. NTIS, PC A05/MF 
A01; 1; GPO Dep. Order Number DE84010354. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Fluidized-Bed Waste-Heat Recovery (FBWHR) System 
is designed to preheat this combustion air using the heat available 
in dirty flue gas streams. In this system, a recirculating medium is 
heated by the flue gas in a fluidized bed. The hot medium is then 
removed from the bed and placed in a second fluidized bed where 
it is fluidized by the combustion air. Through this process, the com- 
bustion air is heated. The cooled medium is then returned to the 
first bed. Initial development of this concept is for the aluminum 
smelting industry. 
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22794 (DOE/ID/12302—3) Fluidized-Bed Waste-Heat 
Recovery System development. Semiannual report, 1 August 
1982-31 January 1983. Cole, W.E.; DeSaro, R.; Joshi, C. 
(Thermo Electron Corp., Waltham, MA (USA)). Feb 1983. 
Contract FC07-811D12302. 76p. NTIS, PC AO5/MF AOI; 
1; GPO Dep. Order Number DE84010353. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The Fluidized-Bed Waste-Heat Recovery (FBWHR) System 
is designed to preheat this combustion air using the heat available 
in dirty flue gas streams. In this system, a recirculating medium is 
heated by the flue gas in a fluidized bed. The hot medium is then 
removed from the bed and placed in a second fluidized bed where 
it is fluidized by the combustion air. Through this process, the com- 
bustion air is heated. The cooled medium is then returned to the 
first bed. Initial development of this concept is for the aluminum 
smelting industry. 


22795 (DOE/ID/12302—4) Fluidized-bed waste-heat re- 
covery system development. Semiannual report, February 1, 
1983-July 31, 1983. Cole, W.E.; De Saro, R.; Joshi, C. 
(Thermo Electron Corp., Waltham, MA (USA)). Aug 1983, 
Contract FC07-811D12302. 79p. NTIS, PC AO5/MF AO}; 
1; GPO Dep. Order Number DE84010356. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A major energy loss in industry is the heat content of the 
flue gases from industrial process heaters. One effective way to uti- 
lize this energy, which is applicable to all processes, is to preheat 
the combustion air from the process heater. Although recuperators 
are available to preheat this air when the flue gases are clean, recu- 
perators to recover the heat from dirty and corrosive flue gases do 
not exist. The Fluidized-Bed Waste-Heat Recovery (FBWHR) 
System is designed to preheat this combustion air using the heat 
available in dirty flue gas streams. In this system, a recirculating 
medium is heated by the flue gas in a fluidized bed. The hot 
medium is then removed from the bed and placed in a second fluid- 
ized bed where it is fluidized by the combustion air. Through this 
process, the combustion air is heated. The cooled medium is then 
returned to the first bed. Initial development of this concept is for 
the aluminum smelting industry. In this report, the accomplish- 
ments of the proceeding six-month period are described. 


22796 (DOE/ID/12303—1) High temperature fluid-bed 
heat recovery for aluminum melting furnace. (Aerojet Energy 
Conversion Co., Sacramento, CA (USA)). Dec 1982. Con- 
tract FC0O7-811D12303. 67p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. Order Number DE84010358. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The objective of the study was to establish whether techni- 
cal problems would be encountered in increasing the inlet tempera- 
ture of the fluid bed heat exchanger unit at Alcoa above the 
1100°F target of the current contract. Specifically, the temperature 
range of up to, and potentially above, 1600°F were investigated to 
establish the benefits of higher temperature, trade offs required, and 
plans to achieve that technology goal. The benefits are tabulated 
and are very significant, particularly at the temperature range of 
1600 to 1800°F. Relative to 1100°F the heat recovery is increased 
by 24 to 29% at 1600 and 1800°F respectively. 


22797 (DOE/ID/12303—2) Fluidized bed waste heat re- 
covery system. Annual report, 1 October 1981-31 March 
1983. Williams, H.W.; Unmack, K.E. (Aerojet Energy Con- 
version Co., Sacramento, CA (USA)). 1983. Contract FCO07- 
811D12303. 7ip. NTIS, PC A04/MF A011; 1; GPO: Dep. 
Order Number DE84010357. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

An agreement was reached in July 1982 with the Aluminum 
Company of America regarding the Massena operations in New 
York. Since that agreement, a specification has been published 
which characterizes the waste stream and includes ALCOA, DOE 
and Aerojet design requirements. Installation of the test unit has 
been engineered in preliminary form by ALCOA in close liaison 
with Aerojet and details are being established. A subcontract has 
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been awarded for the design and fabrication of the fluid bed heat 
exchanger. Initial thermal analyses are complete and a preliminary 
arrangement layout has been started. Materials corrosion tests were 
conducted by Oak Ridge National Laboratory on samples of fluid 
bed heat exchanger materials under the range of temperatures ex- 
pected. Samples included carbon steel, stainless steels and Incoloy. 
Test atmospheres included hydrogen chloride and chlorine corro- 
sive species. A study was completed of the research and develop- 
ment which would be necessary to raise the gas inlet temperature 
rating of the heat exchanger above 1100°F. This study has been 
formalized and submitted in a topical report and discussions are on- 
going regarding an activity (Task VI) added to the present contract 
to conduct high temperature R and D work. 


22798 (DOE/R7/01166—T1) Waste solvent reclamation 
facility. Supplement to final report. (Environmental Services, 
Inc., Omaha, NE (USA)). 23 Feb 1982. Contract FG47- 
80R701166. 13p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
Order Number DE84010010. 

Portions are illegible in microfiche products. 

All permits necessary to construct the distillation facility 
were obtained. The concrete pad was poured and the equipment set 
within it. The furnace was constructed and the control room set up 
with all instrumentation necessary. After the first trial runs, it was 
necessary for additional tubing to be installed in the furnace and the 
stack height increased. The pump was found to be inadequate and 
this had to be replaced. With the new pump installed, several runs 
were made and then shut down again with the tubes coked in the 
furnace. This took a few weeks to tear down, clean out, and put 
back in place. It is now thought to be imperative to clean the tubes 
after each run. The goal was to be able to run four to five days a 
week. With the clean-up after each run taking approximately eight 
hours, it impossible to run two to three times a week for a total 
gallonage of two to three thousand gallons per week. 


22799 (DOE/R7/01214—T1) Edible Landscape Project: 
final project report for DOE grant. Coates, G. (Kansas State 
Univ., Manhattan (USA)). 1984. Contract FG47-81R701214. 
57p. NTIS, PC A04; 3; GPO Dep. Order Number 
DE84009674. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Edible landscaping is an approach to urban agriculture using 
yards, rooftops, patios, vacant lots, and greenhouses. Project activi- 
ties are reviewed, both demonstration and educational. Included is 
Edible Landscaping in Kansas, a 43 page booklet which includes 
background information, a case study description of the University 
For Man demonsiration landscape, and encyclopedia of edible 
plants, and an annotated bibliography. (MHR) 


22800 (EGG—2282) Membrane technology and applica- 
tions: an assessment. Leeper, S.A.; Stevenson, D.H.; Chiu, 
P.Y.C.; Priebe, S.J.; Sanchez, H.F.; Wikoff, P.M. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Feb 1984. Contract 
AC07-761D01570. 135p. NTIS, PC A07/MF A01; GPO 
Dep. Order Number DE84009000. 

The literature on membrane technology and applications was 
reviewed and assessed. The report provides an overview of mem- 
brane technology, reviews potential applications of membrane tech- 
nology in several industries, identifies technological deficiencies, 
and recommends areas for future research and development (R and 
D). Applications and R and D that will contribute to energy con- 
servation and productivity improvements are emphasized. In the 
overview of membrane technology, the basic concepts of mem- 
brane separations are discussed and the various membrane unit op- 
erations are described. Operations, membrane materials and equip- 
ment, and engineering aspects are also discussed. The industries 
considered in the review of membrane applications include mining, 
primary metal recovery, and fabricated metal products; food proc- 
essing; textile and leather products; pulp and paper products; hy- 
drocarbon (including synfuels) extraction and refining; the chemical 
process industries (inorganic chemicals processing, organic chemi- 
cals processing, pharmaceutical/biotechnology products); and medi- 
cal and health care industry. In addition, applications in domestic, 
municipal, and commercial water treatment and energy conversion 
are reviewed. The assessment identifies promising applications for 
energy conservation and productivity improvement in various in- 
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dustries. Six generic process applications are identified: displace- 
ment of energy-intensive separations, recycle of sensible heat, recy- 
cle of materials, recovery of materials, chemical conversion, and 
energy conversion. 


22801 (EUR—8483-EN) Washer with electrolytic water 
dissociation. Morello, M. (Commission of the European 
Communities, Luxembourg. Directorate-General for Infor- 
mation, Market and Innovation). 1983. 28p. Commission of 
the European Communities, Luxembourg. 

The energy average consumption of a washing machine at 
the various temperatures depends in the 90% from washing temper- 
ature and in the 10% from the mechanical action. The waste of 
energy is as much higher as water temperature is higher, in fact: at 
40°C the consumption is 1.5 kWh approx., at 60°C the consump- 
tion is 2.4 kWh approx., at 90°C the consumption is 3.9 kWh 
approx. In traditional clothes, coloured edible stains as red wine, 
tea, coffee, fruit, vegetable etc. are removed only by means of per- 
borate (a detergent component) which produces active oxygen in a 
considerable quantity starting from 60°C. As a consequence clothes 
as non-colourfast cotton, synthetic clothes and mixtures, textiles 
that represent the 60% of tissues washed in the machine cannot 
withstand high temperatures but requires a wash at 40°C to 60°C, 
it must be remarked that the above temperatures are not able to 
remove such stains. 


22802 (IVL-B—727) Regenerative heat exchangers for 
gases from furnaces for drying of lacquers and for gelation. 
Johansson,L.; Svedung,I. (Institutet foer Vatten- och Luft- 
vaardsforskning, Stockholm (Sweden)). Jan 1983. 62p. (In 
Swedish). (STU—80-4218). NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE84770221. 

Portions are illegible in microfiche products. 

Materials and processes for enhanced drying and for the fix- 
ation of organic layers is described. The problem of energy conser- 
vation by heat exchange is discussed and the design of a heat ex- 
changer to heat the incoming air to the furnaces is presented. The 
heat exchange takes place via two beds of gravel which are alterna- 
tively surged by furnace gases and incoming air,Respectively. Its 
theoretical basis is presented and the calculation shows that when 
the flow of incoming air is controlled then the economy of the heat 
exchanger will be good. 


22803 (Juel-Spez—217) Investigations on reaction tech- 
nology of continuous anaerobic digestion, shown by the purifi- 
cation of an acetic acid containing waste water with methano- 
genic bacteria. Bastin, K. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Biotechnologie; Tech- 
nische Univ. Clausthal, Clausthal-Zellerfeld (Germany, 
F.R.)). Aug 1983. 149p. (In German). NTIS (US Sales 
Only), PC A07/MF AO1. Order Number DE84750970. 

This thesis deals with the reaction technology and applica- 
tion of anaerobic digestion in order to purify a waste water from 
pulp industries. A synthetic waste water, whose composition corre- 
sponded to the condenser water of sulfite waste liquor, was used 
for experiments. Acetic acid as the main waste load was the only 
carbon source. It was decomposed to biogas, a mixture of methane 
and carbon dioxide, by methanogenic bacteria of the species Meth- 
anosarcina barkeri. The bacterial culture was handled without ster- 
ile procedures and it did contain sulfate reducing bacteria that pro- 
vided a favourable concentration of sulfide. In reaction engineering 
terms, the Continuous Stirred Tank Reactor was found to be the 
optimal reactor for this process. The pH-shift during decomposition 
of acetic acid was calculated by a Fortran program and resulted in 
a concept for controlling a continuous biogas reactor. The process 
of anaerobic digestion was transferred from bench scale to pilot 
scale and the reaction volume was enlarged to 135 1. For this scale 
a fermentation plant was projected, constructed by an engineering 
firm, and started in operation. Strong emphasis was put on the 
measuring and control equipment and on the coupling of this equip- 
ment to a process control computer. 
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22804 (NP—4900946) Review of utility promotion of in- 
vestment in energy efficiency: engineering, legal, and econom- 
ic analyses. McCollam, W. Jr. (Edison Electric Inst., New 
York (USA)). 22 Mar 1984. 4p. NTIS, PC A02/MF AO1. 
Order Number DE84900946. 

The principal purposes of this report are tested. The empha- 
sis is on large commercial and industrial uses. A conservation pro- 
gram featuring cash rebates is discussed. (MHR) 


22805 (PB—84-128727) Evaluation and demonstration of 
low NOx burner systems for TEOR steam generators. Test 
report: preliminary evaluation of commercial prototype 
burner. England, G.; Kwan, Y.; Payne, R. (Energy and En- 
vironmental Research Corp., Irvine, CA (USA)). Dec 1983. 
73p. NTIS, PC A04/MF AO1. 

The report documents preliminary testing of a 16 MW low- 
NOx burner for retrofit application to thermally enhanced, oil re- 
covery steam generators. The burner is designed to achieve NOx 
emissions below 85 ppm (at 3 percent O2) while burning heavy fuel 
oil containing more than 0.6 weight percent bound nitrogen. The 
design of this burner (documented in a companion report) is based 
on optimizing conditions of stoichiometry, temperature, and resi- 
dence in a separate, regeneratively cooled prechamber. This prelim- 
inary evaluation demonstrated the ability of the burner to produce 
very low NOx levels on a high nitrogen residual oil, with low 
smoke and CO emissions, and with a flame which appears to be 
compatible with steam generators. Final optimization and detailed 
evaluation of the burner hardware and control system will take 
place during the field evaluation phase of this program. 


22806 (PB—84-130939) Energy development and indus- 
trialization. (United Nations Industrial Development Orga- 
nization, Vienna (Austria)). 6 Oct 1982. 86p. NTIS, PC 
E05/MF E01. 

Portions are illegible in microfiche products. 

The report covers (1) the broad perspective and setting of 
the problem; relevant role of UNIDO; (2) main issues and goals of 
an energy program; (3) the potential contribution of (a) various 
energy sources: fossil hydrocarbons, coal, nuclear energy, hydro- 
electric power, biomass; (b) new and renewable energys; (4) indus- 
try for energy; fuels processing, equipment production; (5) industri- 
al energy management; (6) programming aspects, activities, interna- 
tional cooperation, etc. 


22807 (PB—84-145838) Energy conservation and oil sub- 
stitution at a dairy company. (New Zealand Energy Re- 
search and Development Committee, Auckland). Oct 1983. 
24p. (R—94). NTIS, PC A02/MF AO1. 

Energy consumption data at the Bay of Islands Co-Operative 
Dairy Company for the 1980-81 season were collected and ana- 
lyzed according to energy demand and supply. Although oil con- 
sumption had been significantly reduced in the last few years, it 
was still a disproportionately large item in the energy budget. 
Given the existing coal handling facilities it seemed feasible to com- 
pletely eliminate the need for oil except as a standby fuel. The 
study examined various options and three measures were proposed 
to achieve this goal. These were: (1) addition of two effects to the 
main evaporator; (2) replacement of the oil-fired spray drying air 
heater with steam coils; (3) installation of coal-fired low pressure 
hot water boilers and associated pipework. 


22808 (PNL—4851) Cogeneration handbook for the tex- 
tile industry. Garrett-Price, B.A.; Fassbender, L.L.; Moore, 
N.L.; Fassbender, A.G.; Eakin, D.E.; Gorges, H.A. (Pacific 
Northwest Lab., Richland, WA (USA)). Mar 1984. Con- 
tract AC06-65RL01830. 142p. NTIS, PC A0O7/MF AOI; 1; 
GPO Dep. Order Number DE84009961. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

e decision of whether to cogenerate involves several con- 
siderations, including technical, economic, environmental, legal, and 
regulatory issues. Each of these issues is addressed separately in this 
handbook. In addition, a chapter is included on preparing a three- 
phase work statement, which is needed to guide the design of a co- 
generation system. In addition, an annotated bibliography and a 
glossary of terminology are provided. Appendix A provides an 
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energy-use profile of the textile industry. Appendices B through O 
provide specific information that will be called out in subsequent 
chapters. 


22809 (PNL—4854) Cogeneration handbook for the food 
processing industry. Eakin, D.E.; Fassbender, L.L.; Garrett- 
Price, B.A.; Moore, N.L.; Fasbender, A.G.; Gorges, H.A. 
(Pacific Northwest Lab., Richland, WA (USA)). Mar 1984. 
Contract AC06-65RL01830. 152p. NTIS, PC A08/MF A011; 
1; GPO Dep. Order Number DE84010237. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

e decision of whether to cogenerate involves several con- 
siderations, including technical, economic, environmental, legal, and 
regulatory issues. Each of these issues is addressed separately in this 
handbook. In addition, a chapter is included on preparing a three- 
phase work statement, which is needed to guide the design of a co- 
generation system. In addition, an annotated bibliography and a 
glossary of terminology are provided. Appendix A provides an 
energy-use profile of the food processing industry. Appendices B 
through O provide specific information that will be called out in 
subsequent chapters. 


22810 Effects of fuel and electricity prices on cogenera- 
tion in the pulp and paper industry. Joskow, P.L. (Massachu- 
setts Inst. of Tech., Cambridge). Energy Systems and Policy; 
8: No. 1, 1-28(1984). 

Economic theory indicates that a cost-minimizing firm's de- 
cision to cogenerate electricity reflects the interaction of a variety 
of economic and technological variables. The paper presents a 
simple theoretical model that illuminates these interactions. The 
model shows how cogeneration decisions are affected by fuel 
prices, electricity prices, capital costs, and steam load characteris- 
tics. Data for the pulp and paper industry are used to test this theo- 
retical model. The empirical results indicate that the model is 
broadly consistent with actual firm behavior in this industry. The 
supply of cogenerated electricity in the pulp and paper industry 
varies directly with electricity prices and inversely with fuel prices. 
However, the estimated supply elasticity within the range of the 
data is fairly small. 16 references, 33 footnotes, 1 figure, 3 tables. 


22811 Tapping geothermal energy, heat from within the 
earth. Abel, F.; Walker, B. pp 356-366 of Cutting energy 
costs. Hayes, J. (ed.). Washington, DC; Department of Ag- 
riculture (1980). 

This chapter discusses geothermal resources and its uses in 
the US. It can provide heat at a cost far below that of conventional 
fuels. The potential uses of a geothermometer are illustrated. Geo- 
thermal energy can be used for space heating, groundwater heat 
pumps, and vegetable dehydration. The three major agricultural 
uses for geothermal energy are in greenhouses, animal husbandry, 
and aquaculture. 
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22812 (BFR-R—43-1983) Tube material for heat pumps - 
corrosion trials in sewage. A feasibility study. Almqvist,P.; 
Bergstroem,H.; Groenvall,B.; Olsson,T. (Statens Raad foer 
Byggnadsforskning, Stockholm (Sweden)). 1983. 44p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF A0Ol1. Order 
Number DE84770211. 

Portions are illegible in microfiche products. 

Several large heat pump installations are planned for the re- 
covery of heat from purified waste water. Installations so far built 
have normally used tube evaporators,Which have been exposed to 
corrosion and deposit build-up. This feasibility study has described 
a project intended to establish the desired design and rating data for 
an installation at the Henriksdal sewage treatment plant in Sto- 
cholm. The test equipment developed can also be used for other 
sites. The study has included studies of literature concerning corro- 
sion trials on tubes exposed to sewage,And follow-up of heat pump 
installations,Either in use or in process of being built,With sewage 
as a heat source,With respect to their corrosion performance. A 
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program for a main project has also been drawn up,Involving prac- 
tical corrosion and deposits trials, Trials of different methods of tube 
cleaning,Experiments with and without cooling and investigation of 
heat transfer across interfaces. Only a few relevant corrosion trials 
are described in the literature. Initial corrosion trials have been car- 
ried out in sewage treatment plants in Uppsala, Vaesteraas,Skurup 
and Stockholm (Loudden). Material trials are being carried out on 
a panel evaporator in Sala. General data on 38 Swedish heat pumps 
recovering heat from sewage is given in the feasibility study. The 
proposed program of trials involves tests of about 180 tubes of dif- 
ferent materials,Operating under varying conditions. The work 
would take about two years to complete,And cost about SEK 
1330000. 


22813 (BFR-R—44-1983) Heat-recovery from waste 
water by means of heat pumps. A feasibility study in Gaevle. 
Backman,A.; Hallenberg,J.; Bustad,T. (Statens Raad foer 
Byggnadsforskning, Stockholm (Sweden)). 1983. 36p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84770212. 

Portions are illegible in microfiche products. 

The objective of this investigation has been to clarify the 
technical and economic feasibility of recovering heat from waste 
water at the Duvbacken sewage treatment plant in Gaevle,And 
supplying the heat to one of the following three possible heat sinks: 
- the sewage treatment plants premises - the Gaevle district heating 
system - a planned residential area in Herrgaardshagen. The sewage 
treatment plants own premises: A heat pump plant with a rating of 
about 125 kW could reduce present heating costs by about SEK 
90000/year. The cost of the plant is estimated to amount to about 
SEK 520000,Giving a payback time of about six years. The Gaevle 
district heating system: Connection of a 16 MW heat pump plant to 
the return piping of the district heating system should produce 
about 120 GWh of heat per year. The cost of the heat pump system 
is estimated to amount to about SEK 36 million. Annual operating 
cost savings would amount to about SEK 9 million,Giving a pay- 
back time of about four years. The price of energy would be about 
12 oere/kWh, Including capital servicing costs,;Which can be com- 
pared with the present cost of energy from oil of about 14.3 oere/ 
kWh. Herrgaardshagen: A very approximate calculation indicates 
that the planned residential area could be supplied with heat from 
the sewage treatment plant for an additional investment of about 
SEK 800000 over the cost of connection to the public district heat- 
ing system. The annual cost saving would amount to about SEK 
90000,Giving a payback time of about nine years. 


22814 (CONF-8103181—, pp A.1-A.58) District heating 
background paper. Blaney, N. 4 Mar 1981. NTIS, PC A16/ 
MF AOl1. 

From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 

Background about district heating, its potential benefits, 
problems, and history is provided. Work now going on to confirm 
the feasibility and utility of district heating in the US and overseas 
is discussed and reviewed. (MHR) 


22815 (CONF-8103181—, pp B.1-B.19) Financial consid- 
erations for developers of district heating projects. Lynch, M. 
Mar 1981. NTIS, PC A16/MF AO1. 

From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 

The capital cost and financial viability of district heating are 
discussed. The following topics are covered: tax-empt financing, 
revenue bonds, short term outlook for the tax-empt bond market, 
alternative financing and ownership models, other financial mecha- 
nisms, investor evaluation; action needed by municipalities, debt re- 
tirement options, rate structure issues and end-user conversion/the 
Swedish financing model. (MHR) 


22816 (CONF-8103181—, pp 71-125) Incentives for 
using municipal waste as an energy source for district heating 
systems. Barnett, T.M.; Brickner, R.H. Mar 1981. NTIS, PC 
A16/MF AO1. 
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From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 

The potential compatibility of resources recovery with dis- 
trict heating systems is examined. Some of the economic, financial, 
and institutional considerations which impact on the establishment 
of such projects are addressed. (MHR) 


22817 (CONF-8103181—, pp vp) Fuel use and pricing 
federal regulatory barriers to district heating. Christensen, 
L.E. (Buchanan, Ingersoll, Rodewald, Kyle and Buerger 
Professional Corp., Washington, DC). Mar 1981. NTIS, PC 
A16/MF AOl1. 

From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 

The way current statutes and regulations often prevent the 
use of the most cost efficient fuel for district heating is discussed. 
Inadequate current exemptions, policy considerations which sup- 
port promulgation of district heating exemptions, and progress by 
an interagency district heating coordinating group are described. 
(MHR) 


22818 (CONF-8103181—, pp vp) District heating and 
the role of local government. Hoskins, R. Mar 1981. NTIS, 
PC A16/MF AOl. 

From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 

Examples are discussed which are illustrative of the role 
local government officials can play in implementing district heating 
from the initial feasibility through system operation. (MHR) 


22819 (CONF-8103181—, pp vp) Design of district heat- 
ing pipelines. Leppa, K. (EKONO Inc., Bellevue, WA). Mar 
1981. NTIS, PC A16/MF AOl1. 

From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 

Networks planning, pipeline planning, duct designs, pipeline 
components and fittings, and construction are discussed. (MHR) 


22820 (CONF-8103181—, pp vp) Oil replacement and 
other considerations of district heating for a central business 
district market. Santini, D.J. (Argonne National Lab., IL). 
Mar 1981. NTIS, PC A16/MF AOl1. 

From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 


22821 (CONF-8103181—, pp vp) Building systems and 
district heating. Seppanen, O.; Aho, W. (EKONO, Inc., 
Bellevue, WA). Mar 1981. NTIS, PC A16/MF AO1. 

From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 

Recent, mostly Scandinavian, experiences with district heat- 
ing is summarized with emphasis on the interface of consumers to 
the district heating network. Each part of the district heating 
system is discussed. (MHR) 


22822 (CONF-8103181--) Proceedings of the Northeast- 
ern Regional District heating conference. Final report. 
London, P.A.; Blaney, N.; Lynch, M. (CONEG Policy Re- 
search Center, Inc., Washington, DC (USA)). 1981. Con- 
tract FG01-80CS24444. 362p. NTIS, PC A16/MF AOl. 
Order Number DE84000069. 

From Coalition of Northeastern Governors (CONEG) meet- 
ing on Northeastern regional district heating; New York, NY, USA 
(5 Mar 1981). 

Portions are illegible in microfiche products. 

Eight papers are included. A separate abstract was prepared 
for each paper. (MHR) 
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22823 (DOE/CS/20071—1-Vol.5-App.A) District heating 
and cooling systems for communities ugh power plant ret- 
rofit distribution network, Phase 2. Final report, March 1, 
1980-January 31, 1984. Volume 5, Appendix A. (Public Serv- 
ice Electric and Gas Co., Newark, NJ (USA)). 31 Jan 1984. 
Contract AC02-78CS20071. 226p. NTIS, PC A1l1/MF A011; 
1; GPO Dep. Order Number DE84006864. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This volume contains the backup data for the portion of the 
load and service assessment in Section 2, Volume II of this report. 
This includes: locations of industrial and commercial establishments, 
locations of high rise buildings, data from the Newark (Essex 
County) Directory of Business, data from the Hudson County In- 
dustrial Directory, data from the N. J. Department of Energy In- 
ventory of Public Buildings, data on commercial and industrial es- 
tablishments and new developments in the Hackensack Meadow- 
lands, data on urban redevelopment and Operation Breakthrough, 
and list of streets in the potential district heating areas of Newark/ 
Harrison and Jersey City/Hoboken. 


22824 (DOE/CS/20074—1-App.) Red Wind district heat- 
ing project, Phase II. Preliminary design and economic analy- 
sis report. Appendix. (Touche Ross and Co., Minneapolis, 
MN (USA); Henningson, Durham and Richardson, Minne- 
apolis, MN (USA)). Jan 1983. Contract AC02-78CS20074. 
496p. NTIS, PC A21; 3; GPO Dep. Order Number 
DE84010366. 


Paper copy only, copy does not permit microfiche produc- 
tion. 

The following appendices are included: building survey 
forms, system costs, end user loads and costs, end user system con- 
version descriptions, preliminary designs and costs for selected 
buildings, soil boring report, district heating system plan, computer 
analysis of steam line sizing, environmental assessment worksheet 
and notice of findings, sensitivity analysis, and preliminary draw- 
ings. (MHR) 


22825 (DOE/CS/20074—1-Exec.Summ.) Moorhead Dis- 
trict Heating Project. Reference design, Executive Summary. 
(Minnesota Energy Agency, St. Paul (USA)). 30 Jun 1983. 
Contract AC02-78CS20074. 25p. NTIS, PC A02/MF AOI; 
GPO Dep. Order Number DE84010368. 

The main source of heat for the proposed Moorhead District 
Heating system is the municipal power plant which is located along 
the Red River. The facility has four lignite boilers and one gas 
fired turbine for emergency power. The capacity and boiler specifi- 
cations of the lignite boilers are shown. The four lignite boilers 
have capacity sufficient for all five previously proposed phases of 


development with the older three boilers sufficient for phases 1 and 
2 


22826 (DOE/RA/20213—T1) Regional survey and ven- 
ture analysis of the utility boiler retrofit market for the De- 
partment of Energy Regions I-IV. (Cardinal Management 
Associates, Inc., Los Angeles, CA (USA)). 15 Oct 1980. 
Contract AC01-79RA20213. 262p. NTIS, PC A12/MF A0O1; 
1; GPO Dep. Order Number DE84009739. 

Portions are illegible in microfiche products. 

The opportunity to convert oil-fired boiler units to a coal 
technology was studied for seven electric utilities. The process by 
which each utility makes decisions to convert or not was the focus 
of study. The decision-making process was studied in detail, so as 
to fully understand the critical considerations in a decision regard- 
ing conversion. Barriers which inhibit conversion to conventional 
coal combustion, coal-oil mixture combustion, and non-integrated 
gasification technologies were identified. On this basis, the likeli- 
hood of coal conversion over the next decade was predicted. The 
resultant predictions were then subjected to the hypothetical pres- 
ence of three scenarios involving various mixes of government in- 
centives to convert. The predictions were revised to reflect the esti- 
mated mitigating effects of each scenario upon the apparent barriers 
to conversion over the next decade. 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3206 Municipalities And Community Systems 


22827 (ORNL/TM—8828) Loves Creek anaerobic, 
upflow (ANFLOW) pilot plant: design and start-up. Rivera, 
A.L.; Donaldson, T.L.; Genung, R.K.; M.T.; 
Hancher, C.W. (Oak Ridge National Lab., TN (USA)). Apr 
1984. Contract AC05-840R21400. 1llp. NTIS, PC A06/ 
MF AOI; 1; GPO Dep. Order Number 84010618. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

An anaerobic, upflow (ANFLOW) bioreactor that uses fixed 
films of bacteria in a packed-bed column is being developed on a 
near-commercial scale as an energy-conserving wastewater treat- 
ment process. Developmental efforts have progressed through a 
successful 2-year feasibility study with a 19-m*/d (5000-gal/d) 
system in Oak Ridge, Tennessee. Process engineering studies are 
currently being conducted in Knoxville, Tennessee, with a 190-m°/ 
d (50,000-gal/d) ANFLOW pilot plant. These studies, which began 
in August 1981, are expected to span a total of ~ 2 years. This 
report describes the operation and performance of the 190-m°/d 
(50,000-gal/d) pilot plant during the start-up period (August 1981- 
September 1982). Throughout this period, the process consistently 
met the US Environmental Agency's (EPA's) requirements regard- 
ing permissible biological oxygen demand (BOD) and total suspend- 
ed solids (TSS) levels in the wastewater effluent. The system oper- 
ated reliably; no significant problems were encountered. In addi- 
tion, three independent measures of sludge accumulation in the 
bioreactor gave consistent results indicating that sludge production 
is approximately 20% of that with conventional wastewater treat- 
ment technology. 


22828 Resource conservation through beverage container 
recycling. Gaines, L.L.; Wolsky, A.M. (Argonne National 
Laboratory, Argonne, IL). Conservation and Recycling; 6: 
No. 1/2, 11-20(1983). 

This paper compares resource use for new and recycled pol- 
yester soft drink bottles with the glass bottles they displace, to de- 
termine the alternatives with minimum resource burden. A mecha- 
nism is then suggested for encouraging one efficient alternative. 
Since the introduction of plastic soft-drink bottles in 1977, the 2 1. 
container has captured almost the entire U.S. market. The number 
of PET bottles used in 1981 was 2.4 billion, and could grow to 14 
billion by 1990 if the penetration into the 0.5 1. market is as rapid 
as some experts predict (2). Consumers value the PET bottle’s light 
weight and unbreakability. However, plastic bottles are made from 
oil and gas feedstocks which are imported and becoming more ex- 
pensive. Recycling drastically reduces the oil and gas required to 
supply these bottles; recycling PET from bottles to other uses 
could save on the order of six million barrels of oil equivalent per 
year by 1990. A simple and economic technology is available for 
performing this recovery, yet only 5% of the bottles used in 1980 
were returned. What is missing is an effective inducement for bottle 
return. The reverse-vending machines that we propose can provide 
part of that inducement by eliminating the inconvenience that now 
surrounds the sale of empty bottles to recyclers. These machines 
would dispense coins in return for empty PET bottles, and could be 
located in supermarkets or their parking lots. We believe the 
design, construction, and use of such machines is an opportunity 
that has been overlooked. 


22829 Review of municipal waste-to-energy technologies 
1981, Holm, F.W. (Argonne National Lab., tL). pp 574-583 
of Energy in the man-built environment. Anglin, R.L. Jr 
(ed.). New York, NY; American Society of Civil Engineers 
(1982). (CONF- 810808—). 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

The average ‘American generates four pounds of solid waste 
per day, yet increasing constraints are being placed on the ability of 
municipalities to handle waste disposal. Most cities face a scarcity 
of acceptable landfill sites and conventional incineration and landfill 
methods have come under strict air, water and soil pollution stand- 
ards. City administrators are being encouraged to select from a va- 
riety of proposed technologies that supplant traditional waste dis- 
posal methods, some of which offer the promise of revenues from 
energy and resource recovery. The problem is to select from avail- 
able near-term technologies those systems that will fit into a city’s 
long-term solid waste management program. Broadly, waste-to- 
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energy recovery systems now available to cities may be classified as 
combustion, pyrolysis, biodegradation, and mechanical front-end 
systems. It is important to notice that operations used for mechani- 
cal front-end systems (i.e., separation, size reduction, etc.) are often 
required for combustion, and almost always required for pyrolysis 
and biodegradation processes. The author provides a review of the 
waste-to-energy processing technologies. Plant descriptions are in- 
cluded to help illustrate process operating theory for each technol- 
ogy and current stage of development is examined. 29 references, 1 


table. (IMT) 
3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 22755 
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REFER ALSO TO CITATION(S) 22780 
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22830 (CONF-840133—6) Modeling end-gas knock in a 
rapid-compression machine. Bush, W.B.; Fendell, F.E.; Fink, 
S.F. (TRW, Inc., Redondo Beach, CA (USA)). 1984. Con- 
tract AC04-78ET 13329. 13p. NTIS, PC A02; 3; GPO Dep. 
Order Number DE84009924. 

From 11. aerospace sciences meeting; Reno, NV, USA (9 
Jan 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

A rapid-compression machine is a laboratory apparatus to 
study aspects of the compression stroke, combustion event, and ex- 
pansion stroke of an Otta cycle. As a simple model of such a ma- 
chine, unsteady one-dimensional nonisobaric laminar flame propaga- 
tion through a combustible premixture, enclosed in a variable 
volume, is examined in the asymptotic limit of Arrhenius activation 
temperature large relative to the conventional adiabatic flame tem- 
perature. In this limit, a thin propagating flame separates nondiffu- 
sive expanses of burned and unburned gas. The pressure through 
the enclosure is spatially homogeneous for smooth flame propaga- 
tion. However, expansion of the hot burned gas results in compres- 
sional preheating of the remaining unburned gas, and in fact the 
spatially homogeneous gas may undergo autoconversion prior to ar- 
rival of the propagating flame. If such an explosion is too rapid for 
acoustic adjustment, large spatial differences in pressure arise and 
the resulting nonlinear waves produce audible knock. Here atten- 
tion is concentrated on what fraction (if any) of the total charge 
may undergo autoconversion for a given operating condition, and 
what enhanced heat transfer from the end gas would preclude auto- 
conversion - though too great heat transfer from the end gas could 
result in flame quenching (unburned residual fuel). 


22831 (DOE/CS/15063—T1) Effect on cold starting per- 
formance of an exhaust gas to engine coolant heat exchanger 
in an automobile. Goettler, H.J.; Vidger, L.J. (North Dakota 
State Univ., Fargo (USA). Dept. of Mechanical Engineer- 
ing and Applied Mechanics). 1 May 1983. Contract FGO1- 
81CS15063. 89p. NTIS, PC A05/MF A0l; 1; GPO Dep. 
Order Number DE84002445. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The effect of exhaust-to-coolant heat exchange on fuel econ- 
omy and cab heater performance during cold start was studied 
using a 1981 Ford Granada automobile and a 1977 Buick V-6 
engine on a test stand. The ambient soaking temperatures ranged 
from 35 to -15 degrees Fahrenheit. It was found that fuel used in a 
7 minute warm up run of the test stand engine was less by 2.1 to 
4.6% when the heat exchanger replaced the muffler in the system. 
Likewise for the Granada, fuel consumption was less by 2.8 to 
3.8% over an in town test route and less by 1.5 to 1.8% on a high- 
way test route, when the heat exchanger replaced the muffler. 
Similarly, the time required for the coolant at the inlet of the cab 
heater to reach a temperature of 180 Fahrenheit was 27.5 to 28.8% 
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shorter for the test stand engine, 6.3 to 7.0% shorter for the Grana- 
da in town route and 16.6 to 16.9% shorter for the Granada high- 
way route, when the heat exchanger replaced the muffler. 


22832 (DOE/ET/13329—T2) Wall quench and flamma- 
bility limit effects on exhaust hydrocarbon emission. Final 
technical report, Phase 8, March 1, 1983-February 28, 1984. 
Quinn, C.; Smith, K. (TRW Space and Technology Group, 
Redondo Beach, CA (USA). Engineering Sciences Lab.). 
Jan 1984. Contract AC04-78ET13329. 8p. NTIS, PC A02/ 
MF A011; GPO Dep. Order Number DE84009754. 

This report documents the concluding efforts at the Engi- 
neering Sciences Laboratory of TRW on two specific areas of cur- 
rent research activity within the more general context of proposed 
lean-burn operation of Otto-cycle-type automotive engines. These 
areas are: (1) achievement of knock-free performance, both under 
available fuels and current compression ratios and also under 
higher-octane fuels (e.g., alcohols) and higher-compression-ratio 
design (for greater thermal efficiency); and (2) identification of 
counterstrategies for two-wall (crevice-type) quenching of flame 
propagation, a phenomenon now widely acknowledged to be the 
major source of unburned-hydrocarbon emissions exhausted from 
homogeneous-charge cyclinders. There are certainly other highly 
active areas of research in Otto-cycle engines, such as turbocharg- 
ing, ignition devices, and valve design, but the two above-cited 
topics were the topics of this project. 


22833 (PB—84-135722) Heavy-duty fuel economy pro- 
gram phase 5 - investigation of a heavy-duty 3-way catalyst 
system. Final report, Aug 79-Dec 83. Urban, C.M. (South- 
west Research Inst., San Antonio, TX (USA)). Dec 1983. 
49p. NTIS, PC A03/MF AO1. 

See also Phase 1, PB-284 985. 

This report describes the laboratory effort toward evaluation 
of a three-way catalyst and feedback fuel system with a heavy-duty 
gasoline engine. Described are the efforts toward obtaining a suita- 
ble feedback fuel system and the very limited test results obtained 
using the subsequently selected throttle-body fuel injection system. 
Average emissions values, with the systems only partially otimized, 
were 0.52 HC, 7.5 CO, and 3.4 NOX in grams per kilowatt-hour 
(0.39, 5.6, and 2.5 g/hp-hr). 


3303 Electric-powered Systems 


REFER ALSO TO CITATION(S) 22644, 22645, 22781 


22834 (DOE/CS/55266—T1) Testing and evaluation of 
JET electric vehicle models 600, 1000, and 1000P. Final 
report. Mekari, M.H. (Army Tank-Automotive Command, 
Warren, MI (USA)). 29 Feb 1984. Contract AIOI- 
78CS55266. 44p. NTIS, PC A03; 3; GPO Dep. Order 
Number DE84008572. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The major purpose of this program is to test the perform- 
ance and the economy of contemporary electric vehicle versus con- 
ventional internal combustion engine vehicle for delivery type in- 
dustrial applications. The test data of these three different types of 
vehicles, compared to similar conventional internal combustions 
engine vehicles, operated at same locations and conditions, show 
that conventional vehicles have advantages over the electric vehi- 
cles and that as stated below: (a) total electric vehicle maintenance 
and energy cost is 58 cents/mile; and (b) total internal combustion 
engine vehicle maintenance and energy cost is 24 cents/mile. Other 
advantages and disadvantages are stated in the conclusions para- 
graph of this report. 


22835 (EUR—8660-EN, pp 68-80) Technico-economic 
assessment of batteries for electric road vehicles. Dell, R.M.; 
Hooper, A.; Markin, T.L.; Jensen, J.; Rasmussen, F. 1983. 
Commission of the European Communities, Brussels (Bel- 
gium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 
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This paper is in two parts. In Part 1 an economic analysis is 
made of the overall operating costs of four electric road vehicles (a 
car, two vans and a truck) and compared with the costs for the 
equivalent internal combustion engined (ICE) vehicles. It is shown 
that, at currently projected production rates and costs, electric ve- 
hicles are unfavourable unless national ICEV taxes and EV subsi- 
dies are taken into account. The cost analysis reveals different char- 
acteristics for each of the four vehicles. For the truck, a substantial 
reduction in battery price or a doubling of its assumed life would 
make a notable impact on the overall economics. On the other 
hand, for the smaller vehicles price is relatively unimportant. In 
Part 2 of the paper an outline design study has been made for an 
all-solid-state lithium E.V. traction battery based upon an extrapola- 
tion of the laboratory results for small-scale cells obtained in the 
project to date. With a bipolar battery design it is shown that very 
high energy densities (425 Wh/kg and 500 Wh/1) are potentially 
attainable at realistic power densities. It is not yet possible to cost 
such batteries realistically, but preliminary calculations, using the 
current materials of construction, indicate a materials only cost of 
proportional pound30/kWh for the battery modules. To reduce this 
figure significantly it will be necessary to lower the cost of the lith- 
ium salt in the polymer electrolyte and of the intercalation com- 
pound in the cathode. An ultimate target of pound20-25/kWh for 
the materials cost seems feasible. This analysis focusses the objec- 
tives for future research. 


22836 (EUR—8660-EN, pp 104-119) Development of a 
modular electrochemical storage system for road electric vehi- 
cles. Brusaglino, G.; Montalenti, P. 1983. Commission of the 
European Communities, Brussels (Belgium). (CONF- 
8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

The modular electrochemical storage system is aimed to 
bring a remarkable contribution in the improvement of the oper- 
ational and economical figure of electric vehicles, which are strong- 
ly depending on the performance of the battery, in particular by its 
deliverable energy and power density, duration and maintenance re- 
quirements. Within a programme coordinated with the Danish Lab- 
oratory Elektronik Centralen, a system has been developed on the 
basis of the analysis made, by testing, of the operating condition in- 
fluence on battery performance, on maintenance requirements and 
on safety problems. The system is based on new design battery 
monoblocks assembled in a light weight containment structure, 
with ventilating devices, topping-up and gas collection loops appli- 
cable on vehicles of different sizes, from 1000 to 4500 kg of gross 
weight. The storage system for vehicle equipment includes the 
charger, with a charge law to achieve good efficiency, a d.c. - d.c. 
converter to power the auxiliary loads and an auxiliary battery as a 
buffer. The system has been tested on bench and on vehicle, with 
good results under the aspect of energy, safety and maintenance. 


22837 (EUR—8660-EN, pp 120-125) Near-future aspects 
of thermal management of electric vehicle battery systems. 
Birch, P.K. 1983. Commission of the European Communi- 
ties, Brussels (Belgium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

The thermal limitations of the actual design and the benefits 
of more extensive thermal management is described. Topics for 
future work are proposed. 


22838 (EUR—8660-EN, pp 173-174) Future R and D re- 
quirements - electrical vehicle optimization. Clarke, P.G. 
1983. Commission of the European Communities, Brussels 
(Belgium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

Future R and D work at Chloride Legg will be concentrat- 
ed on the overall system improvement of the on board electronics 
with three important aims in mind and they are: Performance im- 
provement; reliability improvement and further integration to 
achieve cost reduction. 
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22839 (EUR—8660-EN, pp 175-178) Action cost 302: A 
European study on electric road vehicles. Brusaglino, G. 
1983. Commission of the European Communities, Brussels 
(Belgium). (CONF-8304163—). 

From 3. EC meeting on advanced batteries and fuel cells; 
Talence, France (25 Apr 1983). 

The programmes COST have the scope of developing stud- 
ies and researches based on a scientific and technical cooperation 
among European countries. The background of action COST 302 is 
on the one hand the existence of a technology for manufacturing 
electric vehicles suitable for the practical use, as a result of many 
years of research and development activities performed in various 
countries; on the other hand, the various difficulties for introducing 
this emerging technology in the practical use. The specific objec- 
tive of this programme is to supply the Governments with elements 
to evaluate the extend of the penetration of electric vehicles and to 
perform the consequent actions according to a coordination at Eu- 
ropean level. 


22840 (TVA/OP/EDT—83-33) TVA and the electric ve- 
hicle. (Tennessee Valley Authority, Chattanooga (USA). 
Div. of Energy Demonstrations and Technology). 1983. 
llp. NTIS, PC A02/MF AO1. Order Number DE84900907. 

This brochure illustrates and describes the reliability testing 
carried out on electric vehicles. Seventeen vehicles including pas- 
senger car, station wagons, pick-up trucks, and mini-vans were 
tested under real-world conditions. Tests include vehicle reliability 
testing, vehicle performance testing, in-vehicle battery testing, bat- 
tery charger testing, and EV support systems testing. (MHR) 


3304 Hybrid Systems 


22841 (DOE/R7/01140—T2) [1980 high mileage vehi- 
cle]. Final performance progress report. (DENCO Mfg. Co., 
Inc., Springfield, MO (USA)). 1982. Contract FG47- 
80R701140. 35p. NTIS, PC A03; 3; GPO Dep. Order 
Number DE84008829. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The design, fabrication, and testing of a parallel hybrid vehi- 
cle are described. The frame is steel tubing and the exterior is poly- 
urethane foam covered with fiberglass. Staffing and financial prob- 
lems are detailed. (MHR) 
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22842 (PB—84-129881) EPA (Environmental Protection 
Agency) evaluation of Fuel Maximiser TM under Section 511 
of The Motor Vehicle Information And Cost Savings Act. 
Technical report. Penninga, T.J. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). Nov 1981. 42p. (EPA- 
AA-TEB—511-82-1). NTIS, PC A03/MF AO1. 

This document announces the conclusions of the EPA eval- 
uation of the Fuel Maximiser under the provisions of Section 511 of 
the Motor Vehicle Information and Cost Savings Act. The Fuel 
Maximiser, an automotive fuel economy device, has been evaluated 
by the Environmental Protection Agency at the request of the U.S. 
Postal Service. The results of the EPA testing demonstrate that 
with either road or dynomometer testing procedures, the Fuel Max- 
imiser failed to improve vehicle fuel economy. 


3307 Emission Control 
REFER ALSO TO CITATION(S) 22832 
3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 22095 


22843 Automobile fuel-efficiency and government policy 
after 1985. Ford, A. (Los Alamos National Laboratory, Los 
Alamos, NM). Energy (Oxford); 7: No. 9, 731-747(Sep 1982). 
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In this paper, we analyze the short-term effects of 3 potential 
policies that will be discussed in the debate over post-1985 automo- 
bile fuel-efficiency: continuation of corporate average fuel-efficien- 
cy standards for the automobile manufacturers, continuation of the 
gas-guzzler tax on individual vehicles, and enactment of a gasoline 
tax. Each policy is examined under 1990 conditions characterized 
by high gasoline prices and high automobile fuel-efficiencies. The 
paper describes the purchase prices and fuel-efficiencies of 5 car 
classes that would be available in 1990 if the automobile manufac- 
turers retool all car lines to the optimal level, and a market mix 
model is used to describe the likely consumer response to the 1990 
offering. For purposes of policy analysis, we consider the situation 
when the companies are not inclined, or not able, to retool all car 
lines to the optimal level, and we calculate the amount of policy 
intervention needed to generate a small improvement in average 
fleet fuel-efficiency through a consumer shift to more fuel-efficient 
cars. The 3 policies are compared in terms of their impact on auto- 
mobile company revenues and their effects on households with dif- 
ferent automobile preferences. The important finding from the anal- 
ysis is that all 3 policies can increase fleet average fuel-efficiency 
but onl by causing a substantial redistribution of funds between the 
automobile manufacturers, the consumers, and the government. 


36 MATERIALS 


22844 (IC—83/57) New exponent in self-avoiding walks. 
Srivastava, V. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1983. 7p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701193. 

Existence of a new exponent is reported in the problem of 
nonintersecting self-avoiding random walks. It is connected with 
the asymptotic behaviour of the growth of number of such walks of 
larger and larger length. The value of the exponent is found to be 
nearly 0.90 for all two-dimensional and nearly 0.96 for all three-di- 
mensional lattices studied here. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 21955, 21964, 22009, 22094, 22298, 22308, 
cues 22427, 22949, 23005, 23028, 23053, 23187, 23191, 23193, 23195, 23453, 
4134 


22845 (AD-A—135323/4) Mcgraw-hill/cindas data series 
on material properties. Volume 3-1. Properties of selected fer- 
rous alloying elements. Data book. Touloukian, Y.S.; Ho, 
C.Y.; Bogaard, R.H.; Desia, P.D.; Li, H.H. (Purdue Univ., 
Lafayette, IN (USA). Thermophysical and Electronic Prop- 
erties Information Center). 1981. 285p. McGraw-Hill Book 
Company, 1221 Avenue of the Americas, New York, NY 
10020 HC $33.50 (No copies furnished by DTIC/NTIS). 

See also Volume 3-2, AD-A135 324. 

This outstanding volume offers the materials scientist and en- 
gineer the most comprehensive treatment available of the six most 
important elements used as constituents in ferrous alloys-chromium, 
cobalt, iron, manganese, nickel, and vanadium. The valuable data 
and information presented here on important thermophysical, elec- 
trical, thermoelectric, electronic, optical, and magnetic properties 
of these elements provide for a wide range of applications in the 
study of the properties of ferrous alloys and in the research and de- 
velopment of new alloys. For each element, the book covers 13 
major properties. The recommended values provided in this essen- 
tial reference are the result of the critical evaluation , analysis, and 
synthesis of data and information extracted rom original papers in 
the international literature. Over 1500 selected references are in- 
cluded. This unique work provides a critical discussion of the pre- 
sented data for each material and an assessment of the accuracy of 
the values. 


22846 (AD-A—135549/4) Passive films, surface structure 
and stress corrosion and crevice corrosion susceptibility. Final 
report, October 1982-September 1983. Kruger, J.; Ritter, J.J.; 
Long, G.G.; Kuriyama, M.; Goldman, A.I. (Nationai 
Bureau of Standards, Washington, DC (USA)). Nov 1983. 
48p. (NBSIR—83-2790). NTIS, PC A03/MF AO1. 

Iron K-absorption edge spectra were obtained from the pas- 
sive films on iron for the dried films in air (ex situ) and for the films 
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in the passivating solutions (in situ). The ex situ results demonstrate 
that, while the structures of the films are more disordered than the 
spinel-like iron oxides (e.g. lambda-Fe203)), they are nevertheless 
closely related to these crystalline oxides. The in situ data shows 
evidence of a quite different structure, which may be due to the 
accommodation of hydrogen containing species into the structure. 


22847 (AD-A—952526/2) MechanicAl-property data Ti- 
6al-2Zr-2Sn-2mo-2Cr alloy. solution treated and aged plate. 
(Battelle Columbus Labs., OH (USA)). Apr 1983. 8p. NTIS, 
PC A02/MF AOl. 

No abstract available. 


22848 (AD-A—952893/6) Development of tough, high 
strength, quaternary titanium-base alloys of the Ti-A1-V-X 
system. Interim technical report No. 1. Kirk, W.F.; Margo- 
lin, H. (Snell (Forster D.), Inc., Florham Park, NJ (USA)). 
Nov 1956. 96p. NTIS, PC A05/MF AO1. 

Supersedes AD-126 247. 


22849 (AD-A—952905/8) Handbook of electronic materi- 
als. Volume 4. Niobium alloys and compounds, Neuberger, 
M.S.; Grigsby, D.L.; Veazie, W.H. (Purdue Univ., Lafay- 
ette, IN (USA). Thermophysical and Electronic Properties 
Information Center). 1972. 80p. NTIS MF AOl. 

See also Volume 5, AD-A952 906. 


22850 (AECL—7698) Effect of helium and oxygen on the 
hydriding of titanium sponge. Miller, J.M.; Cantlon, C.L. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Sep 1982. 19p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84701100. 

The effect of helium and oxygen on the reaction of hydro- 
gen with activated titanium sponge has been studied. Hydrogen gas 
with various amounts of helium and/or oxygen has been used in 
both a static hydriding system and in a dynamic system where the 
gas was circulated over the titanium metal. It has been shown that 
oxygen concentrations of up to 0.6 volume % have no effect on the 
rate of the hydriding reaction, while He concentrations > =1% 
slow the reaction significantly in a static system. Circulation of the 
gas over the metal prevents this helium effect. The results show 
that trace oxygen impurities in helium-hydrogen mixtures are not 
responsible for the observed kinetic effects. 


22851 (AECL—7813) Verification tests of a high-temper- 
ature transverse creep model for Zr-2.5 wt % Nb pressure 
tubes. Shewfelt, R.S.W.; Godin, D.P.; Lyall, L.W. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nu- 
clear Research Establishment). Feb 1984. 45p. Scientific 
Document Distribution Office, Atomic Energy of Canada 
Limited, Chalk River, Ontario, Canada $5.00. 

Work performed under Canada/US Waste Management Ex- 
change Agreement. 

Transverse creep equations have been developed, from un- 
iaxial creep tests at essentially constant temperature, to predict the 
ballooning of Zr-2.5 wt % Nb pressure tubes during a hypothetical 
loss-of-coolant accident in a CANDU reactor. Numerous biaxial 
creep tests were done in which the temperature of internally pres- 
surized sections of pressure tube was ramped to check the ability of 
these equations to predict the transverse creep strain under biaxial 
stress conditions with varying temperature. As the biaxial tests 
could not cover the complete range of temperature ramp rates that 
might occur during a loss-of-coolant accident, uniaxial creep tests 
were also done with ramp rates from 1°C/s to 50°C/s and trans- 
verse stresses from 5 MPa to 130 MPa. The equations were success- 
ful in predicting the transverse creep strains observed in all the bi- 
axial and uniaxial creep tests. 


22852 (BNL—34508) Magnetic excitations in transition- 
metal ferromagnets. Recent progress and future prospects on 
neutron scattering experiments. Uemura, Y.J. (Brookhaven 
National Lab., Upton, NY (USA)). 1984. Contract AC02- 
76CHO00016. 35p. (CONF-840264—3). NTIS, PC A03/MF 
A01; GPO Dep. Order Number DE84008808. 
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From Workshop on high energy excitations in condensed 
matter; Los Alamos, NM, USA (13 Feb 1984). 

A review is given on current neutron scattering experiments 
at Brookhaven National Laboratory on transition-metal ferromag- 
nets Ni, Fe, Pd2MnSn and MnSi. The scattering intensity in con- 
stant-energy scans, observed above T/sub c/ in all of these materi- 
als, exhibited a clear peak at finite momentum transfers. Using a 
simple scattering function with double-Lorentzian shape, we dem- 
onstrate that this peak is a manifestation of simple diffusive spin 
fluctuations. Experimental results of several parameters are com- 
pared in the context of localized-moment and itinerant-electron pic- 
tures. The ratio of spin wave stiffness constant D and transition 
temperature kT/sub c/ is shown to be a good yardstick for the 
degree of itinerancy of d-electrons. 36 references. 


22853 (CEA-CONF—6873) Stress corrosion cracking be- 
havior in gaseous oxygen of a U-7.5 Nb-2.5 Zr alloy. Le- 
poutre, D.; Nomine, A.M.; Miannay, D. (CEA Centre 
d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France)). 
Jun 1983. 28p. (In French, English). (CONF-8306175—1). 
NTIS (US Sales Only), PC A03/MF AOl. Order Number 
DE84750795. 

From International conference on application of fracture me- 
chanics to materials and structure; Freiburg, F.R. Germany (20 Jun 
1983). 

, Stress corrosion of the alloy U90Nb7.5Zr2.5 in oxygen is 
studied for temperature between -20°C and 100°C under pressure 
varying from 0.3 x 10°® MPa to 0.15 MPa. The domain of stress 
corrosion and cracking kinetics are determined in function of stress 
intensity, temperature and pressure. Under 0.15 MPa of oxygen em- 
brittlement is observed for the all range of temperature studied and 
the phenomenon is thermally activated. At room temperature 
cracks are produced for all tested pressures, influence of pressure 
on cracking kinetics is low. Auger spectrometry analysis on the sur- 
face of cracks shows a surface mechanism to explain alloy embrit- 
tlement in gaseous oxygen. 


22854 (CEA-CONF—6906) Microstructure effects on the 
low cycle fatigue behaviour of Incoloy 800 and its modelling. 
Robert, G.; Terriez, J.M. (CEA Centre d'Etudes Nucleaires 
de Grenoble, 38 (France)). Aug 1983. 10p. (In French). 
(CONF-830805—91). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84750794. 

From 7. international conference on structural mechanics in 
reactor technology; Chicago, IL, USA (22 Aug 1983). 

Portions are illegible in microfiche products. 

The alloy 800 undergoes y' hardening. Low cycle fatigue 
tests were carried out to imposed deformation. The mean diameters 
of the precipitates were determined by small angle neutron scatter- 
ing and TEM. The y’ precipitation results in an increase in maxi- 
mum stress and the most significant hardening is obtained in the 
material with large precipitates. Fine precipitation gives the materi- 
al with the best fatigue characteristics. For the description of this 
behaviour, the hereditary-type constitutive equation studied by 
Guelin-Terriez-Wack in Grenoble is used. Stress tensor is the sum 
of two terms: the stationary part of dissipation, and the the non sta- 
tionary part. Both pertain to a memory description: this model is a 
phenomenological model and depends on seven algebraic coeffi- 
cients having a direct physical meaning. The coefficient values, 
identified by the experimental tests, give a fairly good modelling 
for the behaviour of IN800 for each state of the y’ precipitation. 
These coefficients depend directly on the microstructure parameter: 
the y’ precipitates are quasi-spherical and the phenomenum is iso- 
tropic and homogeneous. 


22855 (CEA-CONF—6988) Stress corrosion of the alloy 
U-7.5 Nb-2.5 Zr. Lepoutre, D.; Nomine, A.M.; Miannay, D. 
(CEA, 75 - Paris (France)). Sep 1983. 8p. (In French). 
(CONF-8309209—1). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE84750765. 

From 37. international meeting on chemical physics; Paris, 
France (19 Sep 1983). 

Oxide formed on U-7.5 Nb-2.5 Zr at room temperature 
during stress corrosion cracking in oxygen is identical to the natu- 
ral oxide of the alloy. It is formed by UO: with Nb and Zr and is 
associated with an increased Nb content at the interface. This oxide 
would be responsible for cracking. 
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22856 (CEA-CONF—6999) Thermal ratcheting and creep 
damage. Clement, G.; Cousseran, P.; Roche, R.L. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Aug 1983. 1lp. (CONF-830805—90). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84750775. 


From 7. international conference on structural mechanics in 
reactor technology; Chicago, IL, USA (22 Aug 1983). 

Portions are illegible in microfiche products. 

Creep is a cause of deformation; it may also result in rupture 
in time. Although LMFBR structures are not heavily loaded, they 
are subjected to large thermal transients. Can structure lifetime be 
shortened by such transients. Several proposals have been made to 
assist adesigners with thermal ratcheting in the creep range. Unfor- 
tunately these methods are not validated by experiments, and they 
take only inelastic distorsion into consideration as creep effects. 
The aim of the work presented here is to correct these deficiencies 
in providing an experimental basis to ratcheting analysis rules in the 
creep range, and in considering the effect of cyclic straining (like 
cyclic thermal stresses) on the time to rupture by creep. Experi- 
mental tests have been performed on austenitic stainless steel at 
650°C for the first item. Results of these tests and results available 
in the open literature have been used to built a practical rule of rat- 
cheting analysis. This rule giving a conservative value of the creep 
distortion, is based on the concept of effective primary stress which 
is an amplification of the primary stress really applied. Concerning 
the second point (time to rupture), it was necessary to obtain real 
creep rupture and not instability. According to the proposal of Pr 
LECKIE, tests were performed on specimen made out of copper, 
and of aluminium alloys at temperatures between 150°C and 300°C. 
With such materials creep rupture is obtained without necking. Ex- 
perimental tests show that cyclic straining reduces the time to 
creep rupture under load controlled stress. Caution must be given 
to the designer: cyclic thermal stress can lead to premature creep 
rupture. 


22857 (CEA-CONF—7045) Review of activities in France 
in the field of mechanical properties of structural materials. 
Petrequin, P.; Felsen, M.F. (CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Oct 1983. 
1lp. (CONF-8310198—5). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84750763. 


From IAEA specialists on mechanical properties of structur- 
al materials; Chester, UK (10 Oct 1983). 

Activities in France in the field of mechanical properties of 
structural materials are reviewed. - The caracterization of type 316 
L SPH stainless steel under tensile, creep or fatigue conditions is 
now being completed showing mechanical properties for this steel 
at least equivalent to those of regular type 316 steel. - The analysis 
of behaviour and damage accumulation under creep fatigue interac- 
tion shows the difficulties to obtain relevant predictions for long 
hold times and emphasis the need of long lasting tests. The role of 
compressive hold time is equally raised. - In the field of creep 
under variable temperature under faulted conditions it has been 
shown that the life fraction rule is well adapted for predicting life 
under this kind of loading. Aging behaviour of 316 L SPH steel has 
been studied. No significant changes on mechanical properties have 
been found when entering the sensitisation domain. 


22858 (CEA-CONF—7060) Irradiation of amorphous me- 
tallic alloys: defect production and local order evolution. Hil- 
lairet, J.; Balanzat, E.; Audouard, A.; Jousset, J.C. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France)). Jun 
1983. 13p. (In French). (CONF-8306146—9). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751065. 

From 26. colloquium on metallurgy; Saclay, France (20 Jun 
1983). 

Portions are illegible in microfiche products. 

This paper deals with the problem of the nature and dynam- 
ic characteristics of the “defects” which are produced in metallic 
glasses as a result of irradiation with fast particles. It discusses also 
the modifications in the state of local order and other structural 
changes brought by the creation and migration of these defects. 





36 MATERIALS 
3601 Metals And Alloys 


22859 (CEA-CONF—7077) NMR studies of defects cre- 
ated by irradiation in metals. Minier, M.; Minier, C. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France)). Jun 
1983. 6p. (In French). (CONF-8306146—7). NTIS (US Sales 
Only), PC A02. Order Number DE84750783. 

From 26. colloquium on metallurgy; Saclay, France (20 Jun 
1983). 

, Paper copy only, copy does not permit microfiche produc- 
tion. 

Nuclear Magnetic Resonance has been rarely used to study 
point defects created by irradiation in metals. Information obtained 
in this field using N.M.R. are shown. Some results are also de- 
scribed: characterization of migrating defects in electron irradiated 
copper; mobility of the complex interstitial-impurity in Al with 150 
ppm of chromium; interstitial structure in irradiated aluminum and 
autodiffusion in metals. 


22860 (CEA-R—5231) Study by electrical resistivity 
measurements of the radiation induced defects in gold-copper 
alloys. Alamo, A. (Paris-11 Univ., 91 - Orsay (France); 
CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France)). Sep 1983. 202p. (In French). NTIS (US Sales 
Only), PC A10/MF A0O1. Order Number DE84750797. 

Point defect production rate in CusAu and CuAu ordered 
and disordered alloys was studied by electrical resistivity measure- 
ments, as function of electron energy ranging from 0.4 to 2.5 MeV. 
The irradiations were performed at 20 K. The production curves 
are analysed using a displacement model for diatomic materials and 
the following values are found for the average displacement thresh- 
old energies: Esub(d)sup(Cu) approximately 22 eV and 
Esub(d)sup(Au) approximately 18 eV, for both alloys. Elementary 
defect migration was examined during isochronal annealing per- 
formed after irradiations. A simple type of self-interstitial seems to 
migrate in the ordered alloys: probably a split-interstitial of Cu-Cu 
type. Interstitial migration seems to be very difficult and complex 
in the disordered alloys. Vacancy mobility was detected after re- 
covery at temperature above 300 K and was responsible of an in- 
crease of long range order. Fast neutron irradiations at 20 K 
produce disordering in the initially ordered alloys. Ratios of 38 and 
18 antistructure defects per atomic displacement are estimated for 
CusAu and CuAu respectively. 


22861 (CONF-840218—6) Liquid metal corrosion consid- 
erations in alloy development. Tortorelli, P.F.; DeVan, J.H. 
(Oak Ridge National Lab., TN (USA)). 1984. Contract 
ACO05-840R21400. 12p. NTIS, PC A02/MF AO1; 1; GPO 
Dep. Order Number DE84008512. 

From 113. annual meeting of the American Institute of 
Mining, Metallurgical and Petroleum Engineers; Los Angeles, CA, 
USA (26 Feb 1984). 

Portions are illegible in microfiche products. 

Liquid metal corrosion can be an important consideration in 
developing alloys for fusion and fast breeder reactors and other ap- 
plications. Because of the many different forms of liquid metal cor- 
rosion (dissolution, alloying, carbon transfer, etc.), alloy optimiza- 
tion based on corrosion resistance depends on a number of factors 
such as the application temperatures, the particular liquid metal, 
and the level and nature of impurities in the liquid and solid metals. 
The present paper reviews the various forms of corrosion by lithi- 
um, lead, and sodium and indicates how such corrosion reactions 
can influence the alloy development process. 


22862 (DOE/ER/01198—1406) Nuclear magnetic reso- 
nance study of the structure of simple molecules adsorbed on 
metal surfaces: acetylene on platinum. Wang, P.K. (Illinois 
Univ., Urbana (USA)). 1984. Contract AC02-76ER01198. 
93p. NTIS, PC A05/MF AO1; 1; GPO Dep. Order Number 
DE84008661. 

Portions are illegible in microfiche products; Thesis. 

We have used NMR to determine the structure of acetylene 
(HC - CH) adsorbed at room temperature on small platinum parti- 
cles by studying the 'C-'°C, °C-'H, and 'H-'H dipolar interac- 
tions among the nuclei in the adsorbed molecules. We find a model 
of 77% CCHe and 23% HCCH to be the only one consistent with 
all of our data. The C-C bond length of the majority species, 
CCHp, is determined as 1.44 +- 0.02 A, midway between a single 
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and double bond, suggesting that both carbon atoms bond to the 
surface. 36 references, 29 figures, 1 table. 


22863 (DOE/ER/01198—1407) Formation of dispersions 
of rare earth oxides in titanium alloys using rapid solidifica- 
tion processing. Konitzer, D.G. (Illinois Univ., Urbana 
(USA)). Mar 1984. Contract AC02-76ER01198. 200p. NTIS, 
PC A09; 3; GPO Dep. Order Number DE84008664. 

Paper copy only, copy does not permit microfiche produc- 
tion; Thesis. 

Rapid solidification processing (RSP) was used to produce 
extended solid solutions of rare earth elements and O in Ti and 
some of its alloys. RSP was effected by laser surface melting and 
the resulting microstructures characterized using analytical TEM. 
Heat treatment, typically 10 h at 1000°K, results in the formation 
of an ultrafine dispersion of rare earth oxides. In the case of Er2Os, 
the particles are 8 to 20 nm in diameter with a mean interparticle 
spacing of 120 nm. The point and space groups of these precipitates 
are consistent with these being m3 and Ia3, respectively, which are 
identical with those of the rare earth oxides Y2O3, Er2O3. The ori- 
entation relationships (OR) exhibited by these oxide particles were 
studied. The coarsening equations, modified for Er2Os particles in a 
Ti matrix, have been used to predict the coarsening behavior of the 
dispersions produced in this work. If the composition of the alloy 
contains an excess amount of Er, the particles exhibit remarkable 
stability up to the B-transus. Above this temperature, the coarsen- 
ing rate increases markedly. For a slight excess of O, the stability of 
the particles is extremely improved up to above 1200°K. In a speci- 
men tested to failure, there was a marked increase in mechanical 
strength. 


22864 (DOE/ER/02305—T2) Dislocation-electron inter- 
actions in metals. Final report. Galligan, J.M. (Connecticut 
Univ., Storrs (USA)). 1984. Contract AC02-76ER02305. 6p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE84009680. 

Portions are illegible in microfiche products. 

In the period covering this contract major advances have 
been made in understanding how dislocations interact with the elec- 
trons and phonons of a metal crystal: the first observations of the 
influence of noble metal interstitial solutes on the mechanical prop- 
erties of face-centered metals; the first observations of the influence 
of magnetic fields on dislocation drag processes in normal state 
metals; a new way of distinguishing between phonon drag process- 
es and electron drag processes; the establishment that dislocations, 
at low temperature, obey a flutter mechanism. The first measure- 
ment of mobile dislocation density, measured in an instantaneous 
manner, as a function of plastic strain; and a demonstration of the 
relationship of the plastic properties of crystals to the Fermi surface 
parameters of the metal. This latter finding is not only the first 
demonstration of such a long sought connection between mechani- 
cal properties of crystals and their electronic properties, but pro- 
vides a bridge between metallurgy and the basic principles of solid 
state physics. 


22865 (DOE/ER/10367—14) Analysis of fracture modes 
during extrusion and drawing of bimetal rods or wire. Analyt- 
ical study of drawing and extrusion of superconducting fila- 
mentary wires: fracture problems and evaiuation of tempera- 
ture rise. Final report. Avitzur, B.; Wu, R.; Chou, Y.T.; Tal- 
bert, S. (Lehigh Univ., Bethlehem, PA (USA). Dept. of 
Metallurgy and Materials Engineering). 9 Jan 1984. Con- 
tract AC02-79ER10367. 165p. NTIS, PC A08/MF AOI; 1; 
GPO Dep. Order Number DE84009849. 

Portions are illegible in microfiche products. 

Based on the upper-bound theorem in limit analysis, a theo- 
retical model describing sound flow, core fracture, and sleeve frac- 
ture in bimetal rods and wire during extrusion and drawing was de- 
veloped. The variables affecting core and sleeve fracture are: re- 
duction in area, die geometry, friction, relative size and strength of 
the core, and applied surface tractions. Within the wide range of 
combinations of these process variables, only a small range permits 
co-extrusion and codrawing without fracture. Criteria for the pre- 
vention of core and sleeve fracture during co-extrusion and core 
fracture during co-drawing were developed and presented graphi- 
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cally in this study. The results were applied to the central burst 
problem during extrusion and drawing of homogeneous materials. 


22866 (DOE/ER/12061—2) High pressure electron reso- 
nance studies of electronic, magnetic, and structural phase 
transitions. Progress report. (Rutgers--the State Univ., New 
Brunswick, NJ (USA)). 13 Jan 1984. Contract AS05- 
82ER12061. 16p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE840088 14. 

Portions are illegible in microfiche products. 

Progress is reported in four areas: development of a high 
pressure electron resonance apparatus; resistivity apparatus; syn- 
chrotron radiation based studies; and model calculations. (GHT) 


22867 (DOE/ER/45029—1) Transformation plasticity in 
high-strength materials. Progress report, 1 August 1983-31 
July 1984, Olson, G.B.; Chen, I.W. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Mar 1984. Contract AC02- 
83ER45029. 2ip. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
Order Number DE84008655. 

Portions are illegible in microfiche products. 

Precipitation-strengthened austenitic steels with a constant 
yield strength, varying thermodynamic stability, and varying trans- 
formation volume change has allowed the determination of the en- 
hancement of uniform ductility, tensile fracture strain, and J/sub 
IC/ fracture toughness via transformation plasticity. Under condi- 
tions of shear-instability-controlled fracture, transformation dilata- 
tion enhances toughness, but is not essential to transformation 
toughening. The toughening behavior is qualitatively consistent 
with models of void-induced shear instability. Experiments on the 
transformation behavior of dispersed ZrO: particles using model 
Nb-ZrO: composites demonstrate heterogeneous-nucleation-con- 
trolled kinetics. The size dependence of the particle stability is ex- 
plained using a nucleation site potency distribution function which 
applies to both metals and ceramics. A limiting particle size exists 
below which the size effect is absent. TEM investigation of the 
transformation behavior of extracted defect-free small particles 
allows direct observation of nucleation in the stress field generated 
at the bicrystal interface of contacting particles. The influence of 
applied stress on the nucleation site potency distribution has been 
analyzed and applied to the prediction of constitutive relations for 
dispersed-phase tranformation plasticity. The influence of the latter 


on fracture toughness in high-strength martensitic steels is being in- 
vestigated. 


22868 (DOE/ET/15457—1523) Long term materials test 
program. Quarterly report, April-June 1983. (General Elec- 
tric Co., Schenectady, NY (USA). Advanced Energy Pro- 
grams Dept.). 1984. Contract AC21-79ET15457. 39p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84008900. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Corrosion and erosion/corrosion testing of gas turbine mate- 
rials in the effluent from a pressurized fluidized bed coal combustor 
continues under the Long Term Materials Test program. Two 
1000-hour erosion/corrosion screening tests of twelve candidate gas 
turbine vane and blade base alloys and a variety of protective coat- 
ing systems have been completed. Test conditions included 1350°F, 
800 to 900 ft/s and particulate loadings of 30 to 90 ppM. Erosion/ 
corrosion degradation rates of 1 to 4 mils/1000 hours were ob- 
served with corrosion predominant in areas of particle impaction. 
FeCrAlY, CoCrAlY and rhodium aluminide coatings show signifi- 
cantly better resistance to degradation than unprotected base alloys, 
aluminide or platinum-aluminide diffusion coatings. 


22869 (EUR—8173) Finite element program Lamcal. 
(User's manual), Lamain, L.G.; Blanckenburg, J.F.G. (Com- 
mission of the European Communities, Ispra (Italy). Joint 
Research Centre). 1982. 38p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84700863. 

The present user’s manual gives the input formats, job con- 
trol and an input example for the finite element part of the Lamcal 
program. The input data have been organized in a more or less self 
explaining way, using keywords and standard input formats and is 
printed at the beginning of every run. To simplify the use of the 
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whole program and to avoid unecessary data handling, all three 
parts of the Lamcal program, meshgeneration, plotting and, FE, are 
combined into one load module. This setup allows to do all calcula- 
tions in one single run. However, preprocessing, postprocessing and 
restarts can be made in separate runs as well. The same reserved 
space for the dynamic core storage is used in all three parts, if the 
available space is not sufficient the FE program will stop. 


22870 (GA-A—17427) Corrosion behavior of experimen- 
tal Ni-Cr-Mo-W-AlI-Ti-Zr-C alloys in simulated advanced- 
HTGR helium. Johnson, W.R. (GA Technologies, Inc., San 
Diego, CA (USA)). Jan 1984. Contract AT03-84SF11962. 
78p. NTIS, PC A0OS/MF A01; 1; GPO Dep. Order Number 
DE84010487. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A program was initiated to develop wrought alloys with a 
better combination of corrosion resistance and high-temperature 
strength under advanced-reactor conditions than commercial alloys 
currently available. This program culminated in 1980 with the 
design, melting, and fabrication of 10 experimental Ni-Cr-Mo-W- 
Al-Ti-Zr-C alloys and the initiation of efforts to evaluate their cor- 
rosion and mechanical behavior. A previous report presented data 
on room- and elevated-temperature tensile strength, creep-rupture 
behavior, impact strength, and compatibility in air and simulated re- 
actor helium for times up to 4000 h. This report presents the results 
of 10,000-h corrosion tests in a simulated advanced-HTGR helium 
environment. In these tests, all of the experimental alloys exhibited 
excellent resistance to carburization in advanced-reactor helium at 
temperatures up to 900°C (1652°F). 


22871 (GKSS—83/E/38) Influence of geometry on stable 
crack growth in case of linear material behaviour. Hellmann, 
D. (GKSS-Forschungszentrum Geesthacht G.m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.); Bochum Univ. 
(Germany, F.R.). Abt. fuer Maschinenbau). 1983. 144p. (In 
German). NTIS ed Sales Only), PC A07/MF AO1. Order 
Number DE84750950 

J-R-curves and deltas- R-curves were measured on compact, 
three point bend and centre-cracked tension specimens. The materi- 
als tested were an aluminium alloy 2024-T351 in three conditions, 
and an alloy steel 35NiCrMol6. The effect on the stable crack 
growth of systematically varying the specimen width, the pre-crack 
length and the specimen thickness was investigated. It was found 
that under plane stress conditions the J-integral and deltas-concept 
correlate more crack growth in the centre-cracked tension speci- 
mens than in the compact and bend specimens. Furthermore, it was 
ascertained that the deltas-R-curve is more universal than the J-R- 
curve. 


22872 (IC—83/19) Moessbauer and magnetisation studies 
of Fesub(.69)Pdsub(.31) alloy. Nair, N.V.; Khan, D.C. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). 
Mar 1983. 24p. NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84701202. 

The Moessbauer and magnetisation studies of the 
Fesub(.69)Pdsub(.31) alloy with special emphasis on the fcc-fct 
martensitic transformation is reported in this paper. The transition 
temperature 184 deg. K is determined from the Tsup(3/2) depend- 
ence of the quadrupole splitting which undergoes a change in slope 
after the transformation. The hyperfine field distribution in the fcc- 
phase at various temperatures shows a steady increase in the width 
of distribution with the temperature, which indicates a short range 
order in the material. The recoilless fraction of the material is de- 
termined using the method of Trooster et al. and the value of fa 
obtained at room temperature is 0.568 in this alloy. 


22873 (IC—83/64) Neutron scattering in AuFe (20% Fe) 
and the randomly canted ferromagnetic state. Mookerjee, A 
Roy, S.B. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1983. 10p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE84701205. 

The neutron scattering cross-section do/dQsub(q-vector) 
and its Bragg scattering component is studied based on the ap- 
proach introduced by us earlier (Mookerjee and Roy 1983a). Com- 
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parison with experiment leads us to describe the low temperature 
state around these concentrations as a randomly canted ferromag- 
net. 


22874 (IC—83/65) Magnetoresistance of spin glass alloys 
- Il: Effect of spin dynamics. Mookerjee, A.; Chowdhury, 
D. (International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1983. 26p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84701206. 

The effect of spin relaxation on the magnetoresistance of 
spin glass alloys is studied in a Master equation approach. The re- 
sults of Majumdar (1983) are examined in the view of this ap- 
proach. 


22875 (IC—83/67) Electrical conductivity in random 
alloys. Mookerjee, A.; Yussouff, M. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jun 1983. 13p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84701207. 

Starting from the augmented space formalism by one of us, 
and the use of the Ward identity and Bethe Salpeter equation, a 
complete formalism for the calculation of the electrical conductivi- 
ty in tight-binding models of random binary alloys has been devel- 
oped. The formalism is practical in the sense that viable calcula- 
tions may be carried out with its help for realistics models of alloy 
systems. 


22876 (IC—83/137) Electrical resistivity of noble-metal 
alloys: Roles of pseudopotential refinements. Mujibar 
Rahman, S.M. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Aug 1983. 14p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84701261. 

The electrical resistivity of liquid noble-metal alloys i.e. 
CuAu and AgAu is calculated as a function of concentration. The 
calculations employ transition-metal-pseudopotentials that include 
nonlocal effects, hybridization and corrections due to orthogonali- 
zation hole and use the hard-sphere structure factors; the optimal 
values of the hard-sphere diameters are being determined by vari- 
ational calculations. The calculated resistivities are comparable to 
the experimental values and to the available theoretical results. 


22877 (iC—83/141) Electrical resistivity of liquid noble 
metal alloys. Anis Alam, M.; Tomak, M. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1983. 
8p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84701262. 

Calculations of the dependence of the electrical resistivity in 
liquid Ag-Au, Cu-Ag, Cu-Au binary alloys on composition are re- 
ported. The structure of the binary alloy is described as a hard 
sphere system. A one-parameter local pseudopotential, which incor- 
porates s-d hybridization effects phenomenologically, is employed 
in the resistivity calculation. A reasonable agreement with experi- 
mental trends is observed in cases where experimental information 
is available. 


22878 (IKE—2-58) Determination of the interaction be- 
tween jets of hot tin melt and water triggered directly or by 
shock waves. Froehlich, G.; Alisch, S. (Stuttgart Univ. (Ger- 
many, F.R.). Inst. fuer Kernenergetik und Energiesysteme). 
Apr 1982. 110p. (In German). NTIS (US Sales Only), PC 
A06/MF A0O1. Order Number DE84751238. 

In this report the interaction between hot tin melt and water 
is discussed. Jets of tin melt, which dipped into water, were pro- 
duced. Photographs of the events were taken by a high speed 
camera. The interaction could be triggered by a shock wave. The 
shock waves did not show a direct effect at the tin jet. The interac- 
tion at the tin jet followed within a measurable delay time. Agree- 
ment with the phenomenological model, which was a result of 
droplet experiments, was shown. The propagation of the interaction 
on the jet of melt could be discussed. 
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22879 (INIS-BR—95, pp 422-431) Preliminary study of 
uranium alloys. Ambrozio Filho, F. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo (Brazil). Centro de Me- 
talurgia Nuclear); Moura Neto, C. de (Centro Tecnico Aer- 
oespacial, Sao Jose dos Campos (Brazil). Inst. de Atividades 
Espaciais). 1982. (In Portuguese). NTIS (US Sales Only), 
PC A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A method to obtain metallic uranium alloys specially U-Nb 
alloy with fusion temperatures greater than those already used in 
the fabrication of metallic fuel, is studied. 


22880 (INIS-BR—95, pp 482-491) Semi-empirical model 
for heat transfer coefficient in liquid metal turbulent flow. 
Fernandez y Fernandez, E. (Pontificia Univ. Catolica do 
Rio de Janeiro (Brazil). Dept. de Engenharia Mecanica); 
Carajilescov, P. (Centro Tecnico Aeroespacial, Sao Jose dos 
Campos (Brazil). Inst. de Atividades Espaciais). 1982. (In 
Portuguese). NTIS (US Sales Only), PC A25/MF AOl. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

The heat transfer by forced convection in a metal liquid tur- 
bulent flow for circular ducts is analyzed. An analogy between the 
momentum and heat in the wall surface is determined in order to 
determine an expression for the heat transfer coefficient as a func- 
tion of the friction coefficient. 


22881 (INIS-mf—8703, pp vp) Stress increase after 
stress relaxation in alpha zirconium. Lukac, P.; Svobodova, 
A.; Trojanova, Z. (Karlova Univ., Prague (Czechoslovakia). 
Fakulta Matematicko-Fyzikalni). 1981. (In Czech). NTIS 
(US Sales Only), PC A08/MF A01. (CONF-8108164—Pt.1- 
Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


22882 (INIS-mf—8703, pp vp) Hardening of polycrystal- 
line Zr-3 wt.% Sn. Trojanova, Z.; Lukac, P.; Dlouhy, A. 
(Karlova Univ., Prague (Czechoslovakia). Fakulta Matema- 
ticko-Fyzikalni). 1981. (In Czech). NTIS (US Sales Only), 
PC A08/MF AOl1. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


22883 (INIS-mf—8703, pp vp) Stress relaxation in Zr-Sn 
polycrystals. Trojanova, Z.; Lukac, P.; Dlouhy, A. (Karlova 
Univ., Prague (Czechoslovakia). Fakulta Matematicko-Fyzi- 
kalni). 1981. (In Czech). NTIS (US Sales Only), PC A08/ 
MF AO1. (CONF-8108164—Pt. 1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


22884 (INIS-mf—8703, pp vp) Measurement of Zr elec- 
tric resistivity in the region of the low-temperature anomaly 
of mechanical properties. Vostry, P.; Stulikova, I.; Sejkora, 
J. (Karlova Univ., Prague (Czechoslovakia). Fakulta Mate- 
maticko-Fyzikalni). 1981. (In Czech). NTIS (US Sales 
Only), PC A08/MF A01. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


22885 (INIS-SU—197, pp 66-68) Electrical properties of 
indium antimonide irradiated by fast neutrons. Baramidze, 
N.V.; Bonch-Bruevich, V.L.; Giorgadze, M.P.; Kurdiani, 
N.I. 1982. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. 

In Radiation damage physics and radiation technology. 

Change of electrical properties of indium antimonide of n- 
and p-types after fast neutron radiation (1x10'°-8x10'* neutr./cm?) 
has been investigated. Temperature dependences of carrier density 
and mobility before and after radiation has been investigated using 
the Hall effect in the 77-300 K range. Parameters of random field 
created by disordered regions are calculated. It is revealed that 
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scattering by the smooth random field created by disordered re- 
gions may be considered as the main mechanism of charge carrier 
scattering after neutron radiation. 


22886 (INIS-SU—197, pp 49-50) Electron-plastic effect 
in irradiated metal crystals. Troitskij, O.A. (AN SSSR, 
Moscow. Inst. Fizicheskoj Khimii); Kalymbetov, P.U. (Ka- 
zakhskij Politekhnicheskij Inst., Alma-Ata (USSR)). 1982. 
(In Russian). NTIS (US Sales Only), PC A06/MF A011. 

In Radiation damage physics and radiation technology. 

The value of electron-plastic effect (EPE) under radiation 
has been determined by relaxed stresses released from radiation 
part. Pulse duration tau, radiation intensity (evaluated by current of 
accelerator beam J) and electron energy E are the main parameters 
on which the value of effect depends at pulsed radiation. Effect of 
the mentioned parameters has been determined at 300 K on the fol- 
lowing parameters of ralaxation: a) total relaxation of stresses Ac= 
at 360 deg C; b) change of deforming stress Ao=sub(H) in single 
radiation pulses in the region of plastic deformations (for determina- 
tion of thermal part of the effect); c) change of deforming stress 
Ac =sub(re) in single pulses in plastic region (for determination of 
total radiation effect); d) change of deforming voltage Ao=sub(R) 
at the bend and at the bottom of relaxation curves (for determina- 
tion of total effect and thermal part of stress relaxations). 


22887 (INIS-SU—197, pp 47-48) Exoemission from the 
irradiated Ni-NiO samples. Borisov, V.V.; Kresnin, A.A.; 
Neklyudov, I.M.; Polyashenko, R.F.; Tatus’, V.I.; Shkil’ko, 
A.M. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). 1982. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl. 

In Radiation damage physics and radiation technology. 

The method of p alia cher ele exoemission Cr SER) is 
used to investigate radiation-stimulated oxidation of nickel. It is 
stated that TSEE spectra reflect the character of radiation effect on 
nickel oxidation: intensities of TSEE peaks corresponding to densi- 
ty of local energy levels in the oxide differ in respect to conditions 
of oxide film preparation. The obtained data permit to suggest an 
energy scheme of trap levels and reveal perspectiveness of using 
the TSEE method to study radiation effect on oxidation of metals 
and alloys. 


22888 (INIS-SU—197, pp 44-46) Distribution specifica- 
tions of radiation porosity near grain boundaries in stainless 
steels. Bryk, V.V.; Voevodin, V.N.; Matvienko, B.V.; Nek- 
lyudov, I.M.; Platonov, P.V. (AN Ukrainskoj SSR, Khar- 
kov. Fiziko-Tekhnicheskij Inst.). 1982. (In Russian). NTIS 
(US Sales Only), PC A06/MF A01. 


In Radiation damage physics and radiation technology. 
The method of electron microscopy has been used to reveal 


peculiar features of the effect of grain boundaries, twins precipita- 
tions and sliding bands on pore formation and growth in heavy ion 
irradiated austenite stainless steel. Four different configurations of 
porosity along grain boundaries are revealed. Zones along the 
twings, sliding bands and primary carbides are also disclosed. Some 
leaned zones observed around NbC precipitations are surrounded 
by large voids. Possible reasons for such zones appearing are point- 
ed out. 


22889 (INIS-SU—197, pp 37-39) Study of the plasticity 
properties effect on the radiation swelling of the material due 
to presence in them the stationary source of gaseous atoms. 
Kekchdis, S.N. (Nauchno-Issledovatel'skij Inst. Stabil’nykh 
Izotopov, Tbilisi (USSR)). 1982. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. 


In Radiation damage physics and radiation certains 
An expression for dependence of stress in a void on its 


radius in quasistationary approximation is obtained. It is shown that 
the regime of plastic evolution in the volume near the void surface 
takes place only in materials for which a certain parameter 
(psub(n)) averaged by volume is higher than the material yield 
limit; and the void escapes from the mode of plastic strain some 
time or other. Duration of the void presence in the mode of plastic 
development depends on material hardness. It is concluded in par- 
ticular, that in materials at comparatively low temperatures (T < 
0.5Tn) plastic development of voids occurs only in a very narrow 
range of dimension change as compared with the whole range of 
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change controlled by diffusion mechanism of growth. That is why 
swelling related to plastic strains under the effect of gas pressure is 
negligible as compared with swelling associated with diffusion 
growth of voids. 


22890 (INIS-SU—198, pp 523) Moessbauer study on 
FeNis-type ordering under electron irradiation of Fe-Ni 
alloys. Dubovtsev, I.A.; Bryugeman, S.A.; Dubovtseva, 
T.A.; Masalov, V.I. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


22891 (INIS-SU—198, pp 525) Moessbauer study on Fe- 
Cr alloys after electron and ion irradiation. Dubovtsev, I.A.; 
Bryugeman, S.A.; Dubovtseva, T.A.; Masalov, V.I. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


22892 (INIS-SU—198, pp 524) Moessbauer study on 
FeCo alloy disordering inder irradiation with electrons and 
He* ions. Dubovtsev, I.A.; Bryugeman, S.A.; Dubovtseva, 
T.A.; Masalov, V.I. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


22893 (JAERI-M—83-001) Crack extension in Zircaloy 
tube and AE observation. Kikuchi, Akira; Nakajou, Tadato. 
(Japan Atomic Energy Research Inst., Tokyo). Feb 1983. 
18p. (In Japanese). NTIS (US Sales Only), PC A02/MF 
A011. Order Number DE84700817. 

Zircaloy-2 tube samples with initial cracks were heated 
under internal pressure condition containing iodine gas. During the 
experiments, AE (Acoustic Emission) signals coming from the 
sample were observed and counted. A pin-hole failure with deep 
and clear X-mark was observed at one point on the outer face of a 
sample in spite of small deformation. The crack inducing the failure 
was propagating to non-radial direction and was distributing against 
tube length. SEM observation of the failure face, however, indicat- 
ed the appearance of quasi-cleavage. On the other side, AE signals 
varied their counting during tests, which seemed to correspond to 
crack propagation. From the present works, it is supposed that AE 
procedure is useful for pursuing the dynamic behavior of crack ex- 
tension, though the further experiments might be performed for 
comparing both behaviors quantitatively. 


22894 (KAPL—4173) Space-time distribution of fission- 
induced monoclinic to cubic transformation in zirconia during 
in-pile corrosion. Bobone, R. (Knolls Atomic Power Lab., 
Schenectady, NY (USA)). Feb 1984. Contract AC12- 
76SN00052. 42p. (CONF-840405—11). NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84008821. 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The presence of fissionable and/or fertile elements such as 
natural uranium and thorium in ppM quantity in zircaloy is shown 
to have potentially significant effects on zircaloy corrosion in-reac- 
tor. Fission events in zircaloy oxide are known to affect = 10° 
atoms per event and to transform a small volume of oxide around 
each fission track from monoclinic to cubic. Annealing of the cubic 
phase is also known to take place at high temperatures. The analy- 
sis in this report builds from a value of transformed volume per fis- 
sion event deduced from x-ray data on monoclinic to cubic trans- 
formation and on two different track shape models (cylindrical and 
dumbbell), to yield the space-time distribution of the density of the 
cubic phase within the zircaloy oxide as it corrodes in reactor 
water while exposed to a neutron flux. Unfortunately, the value of 
the annealing constant for the reverse (cubic to monoclinic) trans- 
formation is not yet known for reactor temperatures and had to be 
assumed in the present study. As a result of this space distribution 
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of cubic phase after any given exposure time, the local density of 
the oxide is increased significantly from its value for the monoclinic 
phase of a value weighted by the presence of higher density cubic 
phase. This density distribution in turn is hypothesized to bring 
about a significant relief of the compressive stress known to be 
present in the zircaloy oxide and believed to be related to the kinet- 
ics of growth and transition. An example of possible space-time dis- 
tributions of cubic phase density and of local density of an oxide 
film growing in-reactor for the hypothesized case of 10 ppM of nat- 
ural uranium and for three different values of annealing factor is 
presented. 


22895 (KFK—3590) Influence of overelastic loading on 
the stress intensity factor under thermal fatigue conditions. 
Stamm, H.; Munz, D. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorbauelemente). 
Oct 1983. 80p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE84750961. 

Thermal shock loading often creates high thermal stresses 
which may exceed yield strengih of the material in a surface layer. 
In this report the application of the linear elastic AK-concept in the 
case of cyclic thermal loading within the shakedown region is dis- 
cussed. To this K-factors for an edge crack in a linear elastic - per- 
fectly plastic plate are calculated using the weight function method 
and are compared with results obtained with the Finite Element 
Method. It is shown, that rearrangement stresses during plastic flow 
in the first cycle must be taken into account developing conserva- 
tive approximation procedures. 


22896 (KFK—3609) Corrosion testing of austenitic 
25Cr20Ni steel UHB stainless 25 L in nitric acid and oxidiz- 
ing metal ions containing nitric acid solutions. Kraft, R.; 
Leistikow, S.; Pott, E. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Material- und Fest- 
koerperforschung; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Wiederaufarbeitung und 


Abfallbehandlung). Nov 1983. 40p. (In German). NTIS (US 


Sales Only), 
DE84750994. 

With 23 figs. 

During the prolongated exposure to Huey-test conditions 
(65% HNOs, 120°C) the solution annealed material was corroded 
superficially at a constant rate of < 100 pm/year. This behaviour 
signalizes in principle excellent material properties under severe 
testing conditions. Testing under variation of different parameters 
showed the dependency of corrosion upon - the degree of sensitiza- 
tion of the material, - the acid concentration, - the reaction temper- 
ature, - the oxidizing metal ions addition, which all together caused 
an increase of corrosion rate below and over the above given stand- 
ard value of metal loss. 
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22897 (KFKI—1983-59) Selection, qualification and re- 
search of radiation properties of AlMgSi alloy type RAIMg 
2.5 for reactor construction. (Hungarian Academy of Scienc- 
es, Budapest. Central Research Inst. for Physics). Jun 1983. 
24p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84701103. 

Aluminium alloys are eminently suitable for the production 
of pool-type research reactors. A prime example is the research re- 
actor of the Central Research Institute for Physics (KFKI), Buda- 
pest; this reactor is constructed from an AlMgSi type alloy (known 
as SZAV-1), and it has been running for more than twenty years 
without any material defect. However, a disadvantage of type alloy 
for reconstructing research reactors has been developed. Alloys of 
this type have good weldability, their production is easy, and their 
mechanical and corrosion properties are equal or better than those 
of SZAV-1. The basic material and the welded joints tested by dif- 
ferent fracture tests satisfy any Code regulations, but the properties 
of the welded joints - especially after neutron irradiation are worse 
than those of the basic material which means that welding materials 
and welding technology must be improved. 
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22898 (LA-UR—84-1124) Calculation of displacement 
and helium production at the LAMPF irradiation facility. 
Davidson, D.R.; Greenwood, L.R.; Sommer, W.F.; Wechs- 
ler, M.S. (Los Alamos National Lab., NM (USA); Argonne 
National Lab., IL (USA)). 1984. Contract W-7405-ENG-36. 
18p. (CONF-840604—2). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84010005. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

Differential and total displacement and helium production 
rates are calculated for copper irradiated by spallation neutrons and 
760 MeV protons at LAMPF. The calculations are performed using 
the SPECTER and VNMTC computer codes, the latter being spe- 
cially designed for spallation radiation damage calculations. For 
comparison, similar SPECTER calculations are also described for 
irradiation of copper in EBR-II and RTNS-II. The results indicate 
substantial contributions to the displacement and helium production 
rates due to neutrons in the high-energy tail (above 40 MeV) of the 
LAMPF spallation neutron spectrum. Still higher production rates 
are calculated for irradiations in the direct proton beam. These re- 
sults will provide useful background information for research to be 
conducted at a new irradiation facility at LAMPF. 


22899 (LBF-FB—169) Comparison of fatigue life predic- 
tion based on local strains and nominal stresses respectively. 
Boller, C.; Heuler, P.; Seeger, T.; Buxbaum, O.; Opper- 
mann, H.; Koebler, H.G.; Schuetz, D. (Fraunhofer-Gesell- 
schaft zur Foerderung der Angewandten Forschung e.V., 
Darmstadt (Germany, F.R.). Inst. fuer Betriebsfestigkeit; 
Technische Hochschule Darmstadt (Germany, F.R.). Fach- 
gebiet Werkstoffmechanik). 1983. 180p. (In German). NTIS 
(US Sales Only), PC A05/MF AOl. Order Number 
DE84751239. 

Fatigue life predictions based on local strains and nominal 
stresses respectively have been performed for notched cylindrical 
bending test specimens (Ksub(t)=1.4, 2.2, 3.3) made of steel 42 Cr 
Mo 4, Ck 45 and 49 Mn CS 3 under random loading. The results of 
calculation are compared with relevant test results. The accuracy 
of the life prediction based on local strains increases the more infor- 
mations of the notched specimen (e. g. endurance limit, S-N-curve 
etc.) will be taken into consideration for the life calculation. In the 
main the accuracy of life prediction based on nominal stresses is de- 
pendent on the slope of the S-N-curve assumed to be valid below 
the endurance limit. By application of relative Miner's rule life pre- 
diction can be improved if relevant test results are available. The 
comparison of the two prediction methods investigated reveals no 
favour for one of them. Hence, the decision which method should 
be applied depends on the special problems to be solved. 


22900 (LBL—16261) Mechanisms of microstructurally- 
influenced fatigue crack growth in dual-phase steels. Dutta, 
V.B. (Lawrence Berkeley Lab., CA (USA)). Jun 1983. Con- 
tract AC03-76SF00098. 67p. NTIS, PC A04/MF AOl; 1; 
GPO Dep. Order Number DE84008491. 

Portions are illegible in microfiche products; Thesis. 

Mechanistic implications associated with resistance to fatigue 
crack growth in three different microstructures of dual-phase Fe/ 
2Si/0.1C steel have been examined. The tests have been conducted 
at both near-threshold (= 10~*® mm/cycle) and high (~ 10~®-10~4 
mm/cycle) growth rates as well as at low and high load ratios. The 
above tests have been accompanied by fatigue crack closure meas- 
urements at different stress intensities, AK. Both fine globular and 
coarse dual-phase structures demonstrate exceptionally high resist- 
ance to crack growth at near-threshold and mid-growth regions - 
perhaps the highest ever observed in steels. The crack growth re- 
sistance has been observed to be closely related to fracture surface 
roughness and crack closure levels. The implications of such obser- 
vations have been discussed in terms of four mutually competitive 
mechanisms, namely, roughness induced closure, roughness + plas- 
ticity induced closure, crack deflection and intrinsic microstructural 
characteristics. 
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22901 (LBL—16531) Weldability of 2BT-treated 9Ni 
steel with ferritic filler metal. Kim, H.J.; Morris, J.W. Jr. 
(Lawrence Berkeley Lab., CA (USA)). Aug 1983. Contract 
AC03-76SF00098. 10p. (CONF-830841—34). NTIS, PC 
A02/MF AOl1; 1; GPO Dep. Order Number DE84008493. 

From Cryogenic engineering conference and international 
cryogenic materials conference; Colorado Springs, CO, USA (15 
Aug 1983). 

Portions are illegible in microfiche products. 

This paper presents results of the testing and evaluation of 
grain-refined and tempered (2BT-treated) 9Ni steel and its ferritic 
weldment for liquid helium temperature (4.2K) service. 


22902 (LBL—17099) Microstructure-mechanical property 
relationships of dual-phase steel wire. Nakagawa, A.H. 
(Lawrence Berkeley Lab., CA (USA)). Dec 1983. Contract 
ACO03-76SF00098. 100p. NTIS, PC A05; 3; GPO Dep. 
Order Number DE84009690. 

Paper copy only, copy does not permit microfiche produc- 
tion; Thesis. 

The goal of a dual-phase steel suitable for drawing into high 
strength wire necessitated a study of the relation between the mi- 
crostructure and properties of undrawn rod and rod drawn into 
wire, and of the deformation of dual-phase steel at large strains. 
Dual-phase steel was selected because of its pronounced strain 
hardening rate and superior formability. These properties permit 
dual-phase steel to be drawn to large strains and high strengths. 
Dual-phase microstructures of several different martensite volume 
fractions, particle shapes, particle sizes, carbon contents and crystal- 
lographic relations with the ferrite matrix were studied. It was 
found that good mechanical properties could be obtained in wire 
drawn from dual-phase steel. The most promising steel was the Fe- 
2Si-0.1C alloy given a double heat treatment consisting of austeni- 
tizing and quenching to martensite, followed by two phase anneal- 
ing at 950 C and quenching. This steel could be drawn to a true 
strain of 6.1 without intermediate annealing. It is recommended that 
a lower carbon content of 0.06 to 0.08 wt % be used to lower the 
carbon content in the martensite, thereby reducing the amount of 
voids that form during drawing. Stress relief after wire drawing re- 
sulted in a substantial increase in the ductility of the wire. The ef- 
fects of various other factors such as alloying, quench speed, draw- 
ing schedule and drawing speed on the structure and mechanical 
properties of the wire are discussed. 66 references, 28 figures, 9 
tables. 


22903 (LBL—17370) Application of HVEM in phase 
transformation research. Westmacott, K.H.; Dahmen, U. 
(Lawrence Berkeley Lab., CA (USA)). Feb 1984. Contract 
AC03-76SF00098. 19p. (CONF-840274—1). NTIS, PC A02/ 
MF AO1; GPO Dep. Order Number DE84009226. 

From Seminar on phase stability and phase transformations; 
—— India (6 Feb a 

n a high voltage electron microscope, relatively thick sec- 
tions can be penetrated with the consequences that in hot stage ex- 
periments the foil surfaces are no longer the dominant sink for 
solute atoms and point defects. This allows dynamic changes in mi- 
crostructure, representative of bulk materials, to be studied in-situ. 
In this paper, several examples are given that illustrate the utility of 
this procedure in studies of precipitation reactions and other phase 
transitions. The technique has been particularly useful in correlating 
the nucleation or growth of a new phase with changes in the lattice 
defect structure. In several instances, credible nucleation and 
growth mechanisms have been deduced from the observations. Ad- 
ditional information on the effects of point defect supersaturations 
and the stability of precipitate structures in a radiation environment, 
is also readily obtained by operating the microscope above the 
threshold voltage for atomic displacements. 


22904 (ORNL—6013) Metallographic examinations of 
Type 304 stainless steel (heat 9T2796) tested in high-tempera- 
ture uniaxial and multiaxial experiments. Swindeman, R.W.; 
Houck, C.W. (Oak Ridge National Lab., TN (USA)). Mar 
1984. Contract AC05-840R21400. 82p. NTIS, PC A05/MF 
A01; GPO Dep. Order Number DE84010637. 

The results obtained from a number of metallographic ex- 
aminations of Type 304 stainless steel specimens were compiled. 
Samples were obtained from uniaxial and multiaxial tests covering a 
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very broad span of temperatures and times. Special emphasis was 
on the identification of failure modes, cracking patterns, grain dis- 
tortion, and grain-boundary microstructures. Uniaxial specimens ex- 
hibited the following sequence of failure modes with increasing 
temperature and time: ductile plastic tearing, ductile plastic shear, 
wedge cracking, and microvoid cracking. Over most of the temper- 
ature range examined (482 to 871°C), MosCe precipitated on grain 
boundaries at long times. Sigma phase and possibly ferrite were 
often present in the stressed areas at temperatures as low as 482°C 
(900°F). These metallurgical features promoted a severe loss in 
creep ductility at long times and low temperatures. Most multiaxial 
tests were performed under conditions that promoted wedge crack- 
ing. Stress gradients also favored surface crack initiation rather 
than bulk damage. Testing times for multiaxial tests were less than 
10,000 h; hence, there was insufficient time for the development of 
embrittling features such as microvoids, sigma, and ferrite. Long- 
time multiaxial tests to failure are recommended. 


22905 (ORNL—6034) Fabrication of modified 9 Cr-1 Mo 
steel test article for exposure in sodium components test loop 
at Energy Technology Engineering Center. Sikka, V.K.; 
Goodwin, G.M.; King, J.F.; Cook, K.V. (Oak Ridge Na- 
tional Lab., TN (USA)). Apr 1984. Contract W-7405-ENG- 
26. 29p. NTIS, PC A03/MF AO1; 1; GPO Dep. Order 
Number DE84010643. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The fabrication, inspection, shipment, and mechanical prop- 
erties of a modified 9 Cr-1 steel test article for exposure in the 
Sodium Components Test Loop (SCTL) at the Energy Technology 
Engineering Center (ETEC) are described. The test article deliv- 
ered consisted of modified 9 Cr-1 Mo steel pipe 232 mm in diame- 
ter by 12.7-mm wall by 610 mm long. This pipe was safe ended 
with type 304L stainless steel spool pieces 152 mm long on each 
end. The joint between modified 9 Cr-1 Mo and type 304L was 
made with ERNiCr-3 filler wire. The entire test article was 
postweld heat treated 1 h at 732°C and ultrasonically inspected 
before use. Radiography was used to inspect the welds between 
modified 9 Cr-1 Mo and type 304L stainless steel. The test article 
was delivered to ETEC on schedule on October 4, 1982. After de- 
livery of the test article, we fabricated an additional piece of the 
same dimensions by the same procedure for archive purposes, me- 
chanical property testing, and comparison with the actual test arti- 
cle after test. A part of this archive piece also provided a nonde- 
structive examination standard for in-service inspection for ETEC. 
The archive specimen has already been subjected to tensile and 
creep testing, microstructural evaluation, and thermal aging for 
2000 h at 510°C. The test article has completed a year of operation 
in the SCTL. We expect to remove this pipe after three years of 
operation for testing and examination. 


22906 (RISO-R—486) Metallurgy department progress 
report for the period 1 January to 31 December 1982. (Risoe 
National Lab., Roskilde (Denmark)). Jul 1983. 62p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84700880. 

The activities of the Metallurgy Department at Risoe during 
1982 are described. The work is presented in three chapters: Gener- 
al Materials Research, Technology and Materials Deveopment, 
Fuel Elements. Furthermore, a survey is given of the department's 
participation in international collaboration and of its activities 
within education and training. A list (with abstracts) of publications 
and lectures by the staff during 1982 is included. 


22907 (SAND—83-0150C) Measurement of ingot-crucible 
boundary conditions during vacuum arc remelting. Bertram, 
L.A.; Zanner, F.J. (Sandia National Labs., Albuquerque, 
NM (USA)). 1983. Contract AC04-76DP00789. 18p. 
(CONF-8307101—2). NTIS, PC A02/MF AOl; 1; GPO 
Dep. Order Number DE84008851. 

From Modeling of casting and welding processes confer- 
ence; Henniker, NH, USA (31 Jul 1983). 

Portions are illegible in microfiche products. 

This study is part of an ongoing program aimed at character- 
ization of macrosegregation in vacuum consumable arc remelting. 
Such macrosegregation is attributed to fluid flow in the melt pool 
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and the solidifying zone atop the ingot, so its prediction requires 
precise determination of the thermal conditions which shape these 
zones. These conditions in turn result from the complicated proc- 
esses which fix the heat flux distribution between ingot and crucible 
wall. The experiments reported here attempt measurement of this 
flux distribution on the outside of the crucible wall, and calculation 
of the inside flux from that data. Measurements are made with an 
array of 40 stainless steel sheathed, electrically insulated, cromel/ 
alumel thermocouples imbedded in the outside surface of the 203 
mm ID copper crucible. In one melt two Ta sheathed, electrically 
insulated, W-5SRe/W-26Re thermocouples were imbedded in the 
inside wall as well. Simultaneous measurements were made on total 
input power to the furnace, and by monitoring coolant flowrate 
and temperature rise, of total coolant power extracted. Major inter- 
est is on the 15 to 20 min. duration period of quasisteady melting 
conditions at constant melt current of 6 kA. Checks on ingot length 
(and thus, on meltrate) were obtained at intervals by driving the 
electrode down to the pool surface, causing a ram short. Results for 
two melts of U-6w/oNb give meltrates which agree to 7%, and in- 
dicate that about half the coolant power is heat deposited above the 
pool surface, and half below. The ingot-crucible contact extends 
from 50 to 75 cm below the pool surface. Measured inside tempera- 
ture rises are compatible with inside temperature inferred by solv- 
ing the inverse heat flow problem for the crucible wall, but noise 
levels preclude assigning significance to this agreement. 


22908 (SAND—84-0055C) Microstructural evaluation of 
a ferritic stainless steel by small angle neutron scattering. 
Kim, S.; Weertman, J.R.; Spooner, S.; Glinka, C.J.; Sikka, 
V.; Jones, W.B. (Sandia National Labs., Albuquerque, NM 
(USA); Northwestern Univ., Evanston, IL (USA). Dept. of 
Materials Science and Engineering; Oak Ridge National 
Lab., TN (USA); National Bureau of Standards, Washing- 
ton, DC (USA). Reactor Div.). 1983. Contract AC04- 
76DP00789. 9p. (CONF-8310205—9). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84009487. 

From TMS-AIME fall meeting; Philadelphia, PA, USA (2 
Oct 1983). 

Portions are illegible in microfiche products. 

The material studied is Fe9CriMo modified by the addition 
of small amounts of V and Nb. The major changes detected by the 
neutrons are alterations in size, number and composition of the car- 
bides. SANS measurements of samples aged 5000 h at various tem- 
peratures showed that aging at 538°C produces a maximum in the 
scattering cross section. Aging at this temperature also maximizes 
hardness. Size distributions of the carbides derived from inversion 
of the SANS data show that 538°C results in the largest number of 
small carbides. Higher aging temperatures lead to appreciable car- 
bide coarsening. SANS measurements of samples deformed at 
649°C showed that microstructural changes can be detected after 
only a few hours of fatigue. High voltage electron microscopy 
studies have shown that the major microstructural changes pro- 
duced by high temperature exposure are carbide coarsening, sub- 
grain development, and a drastic decrease in dislocation density. 


22909 (SAND—84-8201) Transport model for uranium 
corrosion by water vapor underneath multilayer diffusion bar- 
riers. Farmer, J.C. (Sandia National Labs., Livermore, CA 
(USA)). Mar 1984. Contract AC04-76DR00789. 28p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84008967. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Corrosion of uranium beneath metallic coatings is a problem 
of great practical importance. reaction of U with H2O vapor that 
can diffuse through a porous metallic coating results in the forma- 
tion of a UO: film, which is sandwiched between the substrate and 
coating and can cause a loss of adhesion. In some cases, moist poly- 
mers are in contact with the metallic coatings and serve as moisture 
sources for corrosion as well as diffusion barriers. This paper dis- 
cusses the derivation of a simple, approximate equation which pre- 
dicts the diffusion controlled growth of UO. beneath such multilay- 
er diffusion barriers. The equation is based upon the resistors in 
series analogy commonly used in mass and heat transfer calcula- 
tions, and reduces to the classical parabolic growth law in the ab- 
sence of coatings and moist polymer. Calculations and a simple 
Fortran program are presented. Assuming diffusivities for the 
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oxide, metallic coating, and polymer of about 7.5 x 10~® cm?/s, a 
typical porous diffusivity value, and using typical moisture content 
data for the polymer, oxide thicknesses were calculated as a func- 
tion to time. In the absence of the metallic film and polymer, a ura- 
nium oxide layer having a thickness of about 12 microns would 
form in 20 years (100% relative humidity, 25°C); underneath a 2.5 
micron thick metallic film the oxide growth would be inhibited, so 
an oxide layer of only 8 microns would form in the same time. Un- 
derneath both a metallic film and moist polymer the oxide thickness 
would be less than 1 micron after 20 years of exposure. Predictions 
based upon this simple model are subject to the shortcomings of the 
several assumptions. 


22910 (SKBF-KBS-TR—83-06) Investigation of the stress 
corrosion cracking of pure copper. Benjamin, L.A.; Hardie, 
D.; Parkins, R.N. (Svensk Kaernbraenslefoersoerjning AB, 
Stockholm). Apr 1983. 70p. NTIS (US Sales Only), PC 
A04/MF AO1. Order Number DE84701346. 

There is moderate-to-severe stress corrosion cracking of 
both oxygen-free high conductivity and phosphorus-deoxidised 
copper in the presence of sodium nitrite. Cracking does not occur 
in ground water based solution in the potential range -500 to 
+300mV. The report is made up of two progress reports and final 
report. 


22911 (SKI-B—83-82) Influence of test temperature and 
strain rate on the mechanical properties of steel A533 B. 
Sandberg, O. (Statens Kaernkraftinspektion, Stockholm 
(Sweden)). Jan 1983. 30p. (In Swedish). IM—1751). NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84701259. 

Tensile testing has been performed at three different strain 
rates (2,4times10~?, 2,4times10~%, 2,4times10~*s~1) in the tempera- 
ture range 20-375degreeC on a quenched-and-tempered nuclear-re- 
actor pressure-vessel steel, A533 B. The appearance of serrated 
flow over a certain temperature range indicates that the material 
undergoes dynamic strain aging. As expected the temperature range 
where serrated flow is observed is displaced to higher temperatures 
as the strain rate is raised. For strain rates 2,4timesl0™4 
2,4times10~* and 2,4times10~2s~1, serrated flow is observed in the 
temperature range approx.205-325degreeC, approx.215-335degreeC 
and approx.240-360degreeC respectively. Compared to the behav- 
iour at room temperature, the greatest reduction in elongation and 
reduction in area amounts to 25percent and 10percent respectively, 
in the temperature range where the steel undergoes dynamic strian 
aging. The temperature and strain-rate dependence of fracture 
toughness can, in an analogous manner to the behaviour during ten- 
sile testing, be accounted for by an effect of dynamic strain aging. 
It is also shown that it is possible to reconcile theoretically the de- 
crease in fracture thoughness derived from dynamic strain aging in 
terms of the ductility decrease found in tensile tests. An analysis of 
the temperature and strain-rate dependence of dj/da shows that it 
can not be excluded that even this quantity is sensitive to dynamic 
strain aging. 


22912 (UCID—20000) Computer simulation of sensitiza- 
tion in stainless steels. Logan, R.W. (Lawrence Livermore 
National Lab., CA (USA)). 20 Dec 1983. Contract W-7405- 
ENG-48. 168p. NTIS, PC A08/MF A0Ol1; 1; GPO Dep. 
Order Number DE84010622. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Stainless steel containers are prime candidates for the con- 
tainment of nuclear waste in tuff rock. The thermal history of a 
container involves exposure to temperatures of 500 to 600°C when 
it is welded and possibly filled with molten waste glass, followed 
by hundreds of years exposure in the 100 to 300°C range. The 
problems of short- and long-term sensitization in stainless steels 
have been addressed by two computer programs. The TTS pro- 
gram uses classical nucleation and growth theory plus experimental 
input to predict the onset of precipitation or sensitization under 
complex thermal histories. The FEMGB program uses quadratic 
finite-element methods to analyze diffusion processes and chromium 
depletion during precipitate growth. The results of studies using 
both programs indicate that sensitization should not be a problem in 
any of the austenitic stainless steels considered. However, more 
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precise information on the process thermal cycles, especially during 
welding of the container, is needed. Contributions from dislocation 
pipe diffusion could promote long-term low-temperature sensitiza- 
tion. 


22913 (Y/DX—542) Machine monitoring for turning ma- 
chine. Barkman, W.E.; Wieger, G.P.; Woodard, L.M. (Oak 
Ridge Y-12 Plant, TN (USA)). 10 Jan 1984. Contract ACO05- 
840821400. 14p. (CONF-8404122—1). NTIS, PC A02/MF 
A0l; 1; GPO Dep. Order Number DE84010214. 

From Society of Manufacturing Engineers conference on 
sensor technology for untended manufacturing; Chicago, IL, USA 
(5 Apr 1984). 

Portions are illegible in microfiche products. 

This paper describes activities that have occurred to date on 
a prototype system used to monitor the status of a turning oper- 
ation that provides high qualtiy hemispherical workpieces. Data are 
collected from a variety of sensors and used to judge part quality in 
real time through a comparison with historical data from an on-line 
computer data base. The techniques developed on this system will 
be implemented in a precision flexible manufacturing cell that will 
operate in partly untended mode. A combination of on-machine 
monitoring and off-machine gaging will ensure that workpieces 
leaving the cell have in-tolerance characteristics. 


22914 Electronic structure of a ‘poisoned’ transition- 
metal surface p. Feibelman, P.J.; Hamann, D.R. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Physical Review Letters; 52: No. 1, 61-64(2 Jan 1984). Con- 
tract AC04-76DP00789. 

The authors report self-consistent linearized-augmented- 
plane-wave calculations of the electronic structure perturbations in- 
duced by a catalytic “poison,” S, on a Rh(001) surface, focusing 
particularly on their distance dependence. The S-induced charge 
density vanishes beyond the immediately adjacent Rh atoms. How- 
ever, the Fermi-level density of states, which is not screened, and 
which governs the ability of the surface to respond to the presence 
of other species, is substantially reduced by the S even at nonadja- 
cent sites. 


22915 Similarities in magnetic behavior of cerium and 
plutonium compounds. Cooper, B.R.; Thayamballi, P.; Spir- 
let, J.C.; Mueller, W.; Vogt, O. (Department of Physics, 
West Virginia University, Morgantown, West Virginia 
26506 and Center for Materials Science, Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Physi- 
cal Review Letters; 51: No. 26, 2418-2421(26 Dec 1983). 

The first sizable single crystals have been prepared of pluto- 
nium compounds. The field and temperature dependence of magne- 
tization of single-crystal PuSb is highly evocative of that of CeSb 
or CeBi, and PuSb gives anisotropy and magnetic structural behav- 
ior as expected from hybridization-mediated interionic interactions 
for moderately delocalized f-electron systems. 


22916 Reanalysis of resistive size effects in tungsten. 
Sambles, J.R. (Exeter Univ. (UK)); Mundy, J.N. (Argonne 
National Lab., IL (USA)). Journal of Physics F: Metal Phys- 
ics; 13: No. 11, 2281-2292(Nov 1983). 

A reanalysis of available data on the influence of surface 
scattering upon the resistivity of high-purity tungsten is presented. 
It is shown that some of the data appear to fit quite well to Soffer’s 
model of surface scattering. From this new analysis values for the 
product rhosub(infinity)lambdasub(infinity) (bulk resistivity times 
bulk mean free path) may be obtained lying in the range 1.0-1.7 f0 
m2. Early data, which could not be interpreted using Fuchs’ theory 
of surface scattering, may now be explained and yield surface 
roughness ratios (ratio of root mean square height of deviations 
from the mean surface to the Fermi wavelength) of the order of 
0.2-2.5, typical of the value expected for atomically smooth to ato- 
mically rough surfaces. However, more recent data violate Soffer’s 
theory in a convincing fashion. They illustrate fully the severe dan- 
gers of using a theory to interpret data for which it is not at all 
applicable. The Fermi surface of tungsten by no means approxi- 
mates a simple sphere (one of the basic assumptions of the Soffer 
model). Hence such a naive treatment as Fuchs’ leads to meaning- 
less parameters such as quoted above. This paper is presented as a 
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warning to all experimentalists who attempt to interpret data from 
metals with complex Fermi surfaces in a simple-minded fashion 
(e.g. using Fuchs’ model). 


22917 Effect of atomic order on the superconducting 
properties of A-15 NbsAu and NbsAusub(1-x)Ptsub(x) alloys. 
Wire, M.S.; Webb, G.W. (California Univ., San Diego, La 
Jolla (USA). Inst. of Pure and Applied Physical Sciences); 
Cox, D.E.; Snead, C.L. Jr. (Brookhaven National Lab., 
Upton, NY (USA)); Sweedler, A.R. (San Diego State Univ., 
CA (USA)). Solid State Communications; 48: No. 2, 125- 
127(Oct 1983). 

The superconducting transition temperature, Tsub(c), of 
pseudobinary A-15 NbsAusub(1-x)Ptsub(x) exhibits a broad maxi- 
mum at x=0.3. Since the Tsub(c) of NbsPt is known to be strongly 
dependent on atomic order, the long range order parameter of 
NbsAusub(1-x)Ptsub(x) alloys has been measured by x-ray diffrac- 
tion techniques. It was found that the effects of reactor-spectrum 
neutron irradiation on the Tsub(c) of NbsAu has been investigated. 
As in the case of NbsPt, Tsub(c) of NbsAu is strongly depressed 
with respect to the unirradiated value of 11K. It is concluded that 
the peak of Tsub(c) in the NbsAusub(1-x)Ptsub(x) system cannot be 
explained on the basis of atomic ordering. 


22918 Microstructure of type 304 stainless steel implant- 
ed with titanium and carbon and its relation to friction and 
wear tests. Follstaedt, D.M.; Pope, L.E.; Knapp, J.A.; Pi- 
craux, S.T.; Yost, F.G. (Sandia National Labs., Albuquer- 

que, NM (USA)). Thin Solid Films; 107: No. 3, 259-267(23 
ie 1983). (CONF-830443—). 

From Metallurgical coatings conference; San Diego, CA, 
USA (18 Apr 1983). 

The authors have used transmission electron microscopy to 
examine the microstructure of type 304 stainless steel which was 
ion implanted with high doses (2 X 10‘? atoms cm~?) of titanium 
and carbon. It is found that the resulting surface alloy is an amor- 
phous phase similar to that observed when pure iron is identically 
implanted. This result is important for identifying the mechanisms 
by which the coefficient of friction and the wear depth are reduced 
in unlubricated pin-on-disc tests of type 304 stainless steel implanted 
with titanium and carbon. The effect of temperature on the amor- 
phous alloy during annealing in the microscope has also been exam- 
ined. It is found that devitrification begins after 15 min at 500°C 
and that the alloy fully crystallizes into f.c.c., b.c.c. and TiC phases 
after 15 min at 650°C. A comparison of mechanical test results 
from devitrified specimens with results from amorphous specimens 
demonstrates that the reduction in the coefficient of friction corre- 
lates with the presence of the amorphous layer, whereas the reduc- 
tion in the wear depth is obtained for both amorphous and crystal- 
line alloys. 


22919 Effects of N* implantation on the wear and fric- 
tion of type 304 and 15-5 PH stainless steels. Yost, F.G.; Pi- 
craux, S.T.; Follstaedt, D.M.; Pope, L.E.; Knapp, J.A. 
(Sandia National Labs., Albuquerque, NM (USA)). Thin 
Solid Films; 107: No. 3, 287-295(23 Sep 1983). (CONF- 
830443—). 

From Metallurgical coatings conference; San Diego, CA, 
USA (18 Apr 1983). 

Ion implantation of N* into mechanically polished type 304 
and 15-5 PH stainless steels was studied to determine its effect on 
dry wear and friction behavior. Implantation of 4.0 X 10'7 N* cm=? 
at 50 keV yielded a depth profile with a peak concentration of 
about 45 at.% at a depth of 70 nm which dropped to about 10 at.% 
at 120 nm. Wear and friction were studied in an unlubricated pin- 
on-disc configuration using type 304 and 440C stainless steel pins. 
Both N* -implanted steels exhibited reduced wear at low loads but 
no significant reduction in the coefficient of friction was found. At 
the lowest normal load studied (12.3 gf), the average maximum 
wear depth of the implanted 15-5 PH stainless steel disc (about 0.1 
pm) was reduced to approximately 10% of that for the correspond- 
ing unimplanted pin-on-disc pair after 1000 cycles. At normal loads 
of 50 gf or above (corresponding to hertzian stresses of 1160 MPa 
or higher) all beneficial effects were gone. Vacuum heat treatment 
at 923 K for 1.8 ks of an identically implanted type 304 stainless 
steel specimen eradicated the beneficial effects of the nitrogen im- 
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plantation. The N* -implanted discs show similar reductions in wear 
to discs implanted with titanium and carbon, but the N* -implanted 
discs do not exhibit the reductions in the coefficient of friction seen 
with the discs implanted with titanium and carbon. 


22920 X-ray diffraction study of californium metal to 16 
GPa. Peterson, J.R. (Institut fuer Heisse Chemie, Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.)); Benedict, U.; 
Dufour, C.; Birkel, I. (Commission of the European Com- 
munities, Karlsruhe (Germany, F.R.). European Inst. for 
Transuranium Elements); Haire, R.G. (Oak Ridge National 
Lab., TN (USA)). Journal of the Less-Common Metals; 93: 
No. 2, 353-356(15 Sep 1983). (CONF-830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

e first series of measurements to determine the structural 
behavior of californium metal under pressure is reported. The initial 
double-hexagonal close-packed (d.h.c.p.) structure transformed 
sluggishly with increasing pressure to an f.c.c. structure. A bulk 
modulus of 50 +- 5 GPa was derived for d.h.c.p. californium metal 
from the data for the relative volumes V/Vo at pressures up to 10 
GPa. 


22921 Onset of rare earth behavior in the actinides. 
Smith, J.L. (Los Alamos National Lab., NM (USA)). Jour- 
nal of the Less-Common Metals; 93: No. 2, 357(15 Sep 1983). 
(CONF-830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

Published in summary form only. 


22922 Electronic structure and bonding in transuranics: 
comparison with lanthanides. Ward, J.W. (Los Alamos Na- 
tional Lab., NM (USA)). Journal of the Less-Common 
Metals; 93: No. 2, 279-292(15 Sep 1983). (CONF-830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

The physiochemical properties of actinide metals beyond 
uranium and their alloys and compounds show interesting parallels 
and contrasts with the rare earths. At first there is a transition 
region where the unique bonding properties of the early actinides 
become less prominent owing to progressive f electron localization. 
Neverthless, in contrast with the rare earths, the f electron energies 
remain close to the Fermi level, resulting in complex behaviour as a 
function of temperature, pressure and structure. Particularly inter- 
esting in this region are the metallic hydrides, whose chemistry is 
clearly rare earth like but whose electronic properties are entirely 
different. At americium a major localization and f band narrowing 
occurs, but the explanation of americium behaviour is obscured by 
the occurrence of the unique f* non-magnetic solid state configura- 
tion. Beyond americium, it would appear that real rare-earth-like 
behaviour finally begins; this has been borne out by recent studies 
on the thermodynamics and cohesive energies of curium, berkelium, 
californium and einsteinium metals. However, a new complication 
arises almost immediately in the onset of incipient stabilization of 
the divalent state, which first appears in californium, whose phys- 
icochemical properties are remarkably similar to those of samarium. 
Einsteinium appears to be fully divalent, thus heralding the begin- 
ning of a mini series of truly divalent metals. 


22923 Magnetism of the heavy 5f elements. Huray, P.G.; 
Nave, S.E. (Tennessee Univ., Knoxville (USA). Dept. of 
Physics); Haire, R.G. (Oak Ridge National Lab., TN 
(USA)). Journal of the Less-Common Metals; 93: No. 2, 293- 
300(15 Sep 1983). (CONF-830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

Magnetic properties of the trivalent ions have been classical- 
ly used to demonstrate the applicability of L-S coupling and Hund’s 
rule to the 4f element series. An examination of similar behavior for 
the more spatially extended orbits of the 5f element series has, until 
the last few years, been limited to lighter members (actinium 
through americium). Characterization of magnetic properties of 
heavier ions (curium, berkelium, californium and einsteinium) has 
recently led to a comparison with the 4f ion homologues of the ac- 
tinides and to an extension of the test of L-S coupling to a new 
region of the periodic table. Investigations of the magnetic proper- 
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ties of heavy element compounds and metals have additionally led 
to some unexpected results which suggest a rich structure of low 
temperature magnetic ordering. The increasing degree of spatial lo- 
calization of the heavy actinide orbitals thereby provides another 
vehicle for studying the theory of magnetic ordering via the con- 
duction electrons. 


22924 Some ideas related to magnetism in the rare 
earths. Legvold, S. (Ames Lab., IA (USA)). Journal of the 
Less-Common Metals; 93: No. 1, 1-14(1 Sep 1983). (CONF- 
830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

In 1962 it was found that rare earth metal single crystals 
could be grown by the strain anneal method. This breakthrough 
made it possible to obtain illuminating magnetic and transport data 
on these metals. A brief summary of some of the results obtained is 
given and then some more recent findings of about Lifshitz points, 
“double” ferromagnetism and the suppression of superconductivity 
in lanthanum by the magnetic rare earths are discussed. 


22925 Magnetic structures of the rare earth metals - a 
historical survey. Koehler, W.C. (Oak Ridge National Lab., 
TN (USA)). Journal of the Less-Common Metals; 93: No. 1, 
15-30(1 Sep 1983). (CONF-830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

The author reviews, from a personal angle, work done at 
Oak Ridge on the magnetic properties of rare earth materials by 
neutron scattering techniques. 


22926 Direct evidence for stress-enhanced swelling in 
type 316 stainless steel. Porter, D.L.; Wood, E.L. (Argonne 
National Lab., Idaho Falls, ID (USA); Argonne National 
Lab., Idaho Falls, ID (USA). EBR-II Project); Takata, 
M.L. (California Univ., Los Angeles (USA); Argonne Na- 
tional Lab., Idaho Falls, ID (USA)). Journal of Nuclear Ma- 
terials; 116: No. 2/3, 272-276(Jun 1983). 

Immersion density analysis of sections of Type 316 stainless 
steel tubes from He-pressurized in-reactor creep experiments has 
unequivocally demonstrated an enhancement of void swelling by an 
applied stress. In addition, the study has shown that in most cases 
of irradiation temperature and applied stress level, the void sizes 
and number densities are unaffected by stress at a given magnitude 
of swelling. Swelling versus irradiation dose relationships and mi- 
croscopic examinations imply that the stress effect is to initiate 
swelling at a lower dose, while not affecting the nature of the 
mechanisms causing swelling. 


22927 Some high-temperature properties of Zircaloy- 
oxygen alloys. Bunnell, L.R.; Bates, J.L.; Mellinger, G.B. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Journal of Nuclear Materials; 116: No. 2/3, 219-232(Jun 
1983). 

The effect of oxygen on thermal expansion, elastic moduli, 
and thermal diffusivity of Zircaloy-4 nuclear reactor fuel cladding 
was determined for the main purpose of providing baseline data for 
LOCA evaluation codes. Measurements were made over the tem- 
perature range 298 to 1473 K and 0.7 to 28 at.% oxygen. Expansion 
and moduli were measured in the two relevant directions, while dif- 
fusivity was measured in the principal heat transfer direction 
(through the clad). Thermal expansion and elastic moduli both in- 
creased with oxygen, while diffusivity decreased. Similar measure- 
ments were made on Zircaloy-2, but only to 5 at.% oxygen. Differ- 
ences between the two alloys were within experimental error of the 
measurements made. 


22928 Stability of the radiation-induced yy’ phase in 316 
stainless steel. Brager, H.R.; Garner, F.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Journal 
of Nuclear Materials; 116: No. 2/3, 267-271(Jun 1983). 

The y’ phase observed in AISI 316 is only stable during irra- 
diation. It dissolves during annealing at the temperature of its for- 
mation in a manner which suggests that the dissolution rate is sensi- 
tive to the precipitate radius. The instability of this precipitate in 
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the absence of irradiation confirms the expectation that this precipi- 
tate will exhibit a sensitivity to displacement rate. 


22929 Flow behaviour of nickel irradiated with 15 MeV 
neutrons and 16 MeV protons. Jones, R.H.; Bradley, E.R.; 
Styris, D.L. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Journal of Nuclear Materials; 116: No. 2/3, 
297-304(Jun 1983). 

The yield strength of zone refined nickel that was irradiated 
at 300 K with T(d, n) and Be(d, n) neutrons and 16 MeV protons 
was found to increase by a similar amount when compared at equal 
fluence levels. A factor of 2.5 increase in the yield strength was de- 
termined for a 15 MeV neutron fluence of 1 x 107? m~? and a 16 
MeV proton fluence of 2 x 107? m~?. The strength increase was as- 
sociated with defect clusters or small prismatic loops and could be 
described by a strong barrier model for both neutron and proton 
irradiated nickel. Serrated plastic deformation was observed for 
samples irradiated with 15 MeV neutrons and 16 MeV protons to 
fluences higher than 3 x 104 m~2. The similarity in the hardening 
process of 15 MeV neutron and 16 MeV proton irradiated nickel is 
consistent with their damage energy cross sections being equal at 
high primary knock-on energies (> 10 keV). 


22930 Hafnium-implanted nickel studied with TDPAC 
and RBS/channeling before and after laser surface melting 
and thermal annealing. Kaufmann, E.N. (Bell Labs., Murray 
Hill, NJ (USA); California Univ., Livermore (USA). Law- 
rence Livermore National Lab.); Buene, L.; McDonald, 
M.L. (Bell Labs., Murray Hill, NJ (USA)); Kotthaus, J.; 
Freitag, K.; Vianden, R. (Bonn Univ. (Germany, F.R.). Inst. 
fuer Strahlen- und Kernphysik); Draper, C.W. (Western 


Electric Engineering Research Center, Princeton, NJ 
(USA)). Nuclear Instruments and Methods in Physics Re- 
search; 209/210: 427-436(May 1983). (CONF-820945—). 


Contract W-7405-ENG-48. 

From International conference on ion beam modification of 
materials; Grenoble, France (6 Sep 1982). 

The Hf implanted Ni system has been studied by the time- 
differential perturbed angular correlation (TDPAC) technique and 
by Rutherford backscattering (RBS)/channeling. Low fluence im- 
plants were thermally annealed in vacuum at increasing tempera- 
ture in order to study the evolution of substitutional and defect-as- 
sociated solutes using TDPAC. Both detrapping and precipitation 
(or segregation) effects have been observed. Higher fluence im- 
plants were studied by both TDPAC and RBS/channeling in as-im- 
planted as well as laser surface-melted regimes. 


22931 Low temperature stress corrosion cracking of In- 
conel 600 under two different conditions of sensitization. 
Bandy, R.; Roberge, R.; Newman, R.C. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Corrosion Science; 23: No. 
9, 995-1006(1983). 

The low temperature stress corrosion cracking (SCC) of In- 
conel 600 under two different conditions of sensitization was stud- 
ied in sulfur-bearing environments. In one case the material was 
sensitized directly from the mill annealed condition (MAS) and in 
the other, solution annealing followed by water quenching was 
used prior to sensitization (SAS). The propensity to SCC increased 
significantly by the SAS treatment, as revealed by dynamic tests in 
very dilute sodium thiosulfate or sodium tetrathionate solutions, and 
U-bend tests in a concentrated thiosulfate solution which failed to 
crack the MAS material. The implications of these observations are 
discussed in terms of the microstructures of the materials. 


22932 Protection potentials for pitting of stainless steel 
in neutral chloride solutions. Newman, R.C. (Brookhaven 
National Lab., Upton, NY (USA)). Corrosion Science; 23: 
No. 9, 1045-1046(1983). 


Short item. 
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22933 On the existence of a low strain rate regime during 
high temperature deformation of a superplastic 25.7% Cr - 
6.6% Ni steel. Kashyap, B.P.; Mukherjee, A.K. (Division of 
Materials Science and Engineering, Department of Mechan- 
ical Engineering, University of California, Davis, CA 
95616). Scripta Metallurgica; 16: No. 12, 1333-1336(Dec 
1982). Contract AT03-79ER 10508. 

Tensile deformations at 910°C of prestrained specimens of 
IN744 microduplex stainless steel over the strain rate range of 1 x 
10-$ - 2 x 10~® s~! show two regions. The high strain rate range 
with m = 0.40 represents region II and the low strain rate range 
with m = 0.27 suggests the existence of region I. The m = 0.27 in 
region I does not appear to be due to the consequence of strain 
hardening during deformation in this region. However, confirma- 
tion of region I needs further investigation with coarser grain size 
at lower strain rates than those investigated in here. 


22934 Calculations of oxidation rates of zirconium. 
Condon, J.B. (Union Carbide Corp., Oak Ridge, TN). Ce- 
ramic Awareness Bulletin; 37: No. 12, 721-723(Dec 1981). 
Contract W-7405-ENG-26. 

The rates of oxidation for zirconium metal in oxygen are cal- 
culated using perfusive-precipitation modeling with the boundary 
conditions that: there is no moving boundary and metal matrix satu- 
ration is reached for oxygen solubility. The perfusive-precipitation 
model is a diffusion model with a chemical reaction. It uses Fick's 
Second Law of Diffusion with an added sink term. The sink term is 
an overall second order reaction, first order with respect to each 
the dissolved oxygen and the metal. The stationary boundary con- 
dition is valid for the ductile zirconium as long as the expansion 
due to the reaction product formation does not cause metal failure 
or spalling. The metal matrix saturated condition implies an upper 
limit to the metastable solubility of oxygen in the zirconium metal 
and is approximated from the phase diagram. The calculated rates 
are compared to the rates listed in the literature. These calculated 
rates, using no variable parameters, are in good agreement with ex- 
perimental data. 


22935 (DOE-tr—4002850) Corrosion resistance of mir- 
rors. Grygorowicz, Z. Translated from Szklo i Ceramika ; 
30: No. 5, 118-120(1979). Contract AC02-83CH10093. 8p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84002850. DE84002850 

Covering a silver layer with a copper layer and paint in- 
creases its corrosion resistance. Methods for testing mirror corro- 
sion resistance are discussed. (DLC) 
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REFER ALSO TO CITATION(S) 22503, 22637, 22887, 22895, 23111, 23186 


22936 (IC—82/220) Steady state creep in quartz. Baeta, 
R.D. (International Centre for Theoretical Physics, Trieste 
(Italy)). Dec 1982. 22p. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84701195. 

Recent creep data on quartz have been reanalyzed in terms 
of the stress dependence of dislocation mobility. The activation 
area for slip is found to be a strong function of stress, but weakly 
dependent on temperature. The activation area is not affected by 
the a-8 structural change in the crystal, and is the same for natural 
and synthetic samples. The activation energy, however, depends on 
the source of specimen, the a-8 structural phase change, and its 
stress dependence is weak or strong depending on the phase of the 
structure. The rate limiting step is attributed to kink formation in 
disloctions. 


22937 (INIS-SU—197, pp 51-52) Study of the electro- 
physical properties of AO; during high-temperatured irradia- 
tion in reactor. Ashrapov, T.B.; Yunusov, Kh.R. (AN Uz- 
bekskoj SSR, Tashkent. Inst. Yadernoj Fiziki); Gromov, 
L.A.; Shtan’ko, V.I. (Lenin ij Tekhnologicheskij Inst. 
(USSR)); Tkach, V.N.; Fedorenko, A.I. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1982. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AO1. 
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In Radiation damage physics and radiation technology. 

Dependence of electrophysical parameters tg delta, epsilon, 
c and rho of AlOs base 22KhS ceramics on neutron fluence (up to 
1.6x102! therm. neutr./cm~*) and y-radiation dose (up to 6.52x10® 
KI/kg) at 293-573 K is studied. Based on measurements conducted 
before, during and after radiation it is revealed that most of radi- 
ation-induced effects take place during radiation and sample heating 
under radiation up to 573 K does not result in removing radiation 
effect. 


22938 (KFK—3339) Lattice dynamics and electronic 
properties of superconducting Nbsub(x)Vsub(1-x)N com- 
pounds. Geibel, C. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Angewandte Kern- 
physik; Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet 
fuer Physik). Sep 1982. 92p. (In German). NTIS (US Sales 
Only), PC AO5/MF A01. Order Number DE84750959. 

The NbN-VN system shows a pronounced minimum in the 
superconducting transition temperature at the composition 
Nbsub(0.5)Vsub(0.5)N. In order to determine whether this mini- 
mum is induced by structural defects, a decrease of the electron- 
phonon interaction or by spin fluctuations, we investigated the 
structural, the dynamical and the electronic properties of these 
compounds. Stoichiometric samples with various V content were 
prepared by diffusion of nitrogen into metal powder and character- 
ized by chemical analysis, neutron diffraction and density measure- 
ments. The heat capacity at low temperature and the magnetic sus- 
ceptibility were measured. The lattice dynamics were studied by in- 
elastic neutron scattering. The structure analysis shows that the lat- 
tice distortions and the vacancies observed in pure NbN disappear 
in NbN-VN. Neutron scattering results indicate a very weak de- 
pendence of the phonon density of states on composition, only the 
frequency of the acoustical phonons decreases a little from NbN to 
VN. In contrast to these facts, the coefficient of the electronic spe- 
cific heat and the susceptibility strongly increase with V content. 
An analysis of the experimental results leads us to the conclusion 
that the electronic density of states at the Fermi level and the elec- 
tron-phonon coupling increase continuously from NbN to VN. 
Thus the minimum in Tsub(c) is neither due to structural defects, 
nor due to a decrease of the electron-phonon interaction. As an al- 
ternative source for the anomalous behaviour of Tsub(c) in the 
NbN-VN system, spin fluctuations have been suggested. 


22939 (KFK—3374-B, pp 1-35) Significance of phase 
equilibria for the development of wear resistant materials. 
Holleck, H. Feb 1983. (In German). NTIS (US Sales Only), 
PC A08/MF AOl. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

The knowledge of the constitution is the base for the under- 
standing the wear resistant material properties, the performance at 
application conditions and offers opportunities for further develop- 
ments. Superhard materials, hard compounds, ceramics, and hard 
metals are characterized concerning constitution and properties. 
Recent and future developments are outlined. 


22940 (KFK—3374-B, pp 36-49) Heat-treatment of WC- 
Fe/Co/Ni cemented carbides. Prakash, L. Feb 1983. NTIS 
(US Sales Only), PC A08/MF A01. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

The influence of heat-treatment on the properties of various 
WC-Fe/Co/Ni cemented carbides was studied. Though heat-treat- 
ment modifies the properties of the cemented carbides, it does not 
however lead to alloys superior those that show optimal properties 
in the as-sintered state. 


22941 (KFK—3374-B, pp 50-68) Influence of alloying 
additions on the properties of WC-Fe/Co/Ni cemented car- 
bides. Prakash, L.; Haag, H. Feb 1983. (In German). NTIS 
(US Sales Only), PC A08/MF AOI. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

WC-Fe/Co/Ni cemented carbides were alloyed with small 
amounts of the transition elements, Ti, Hf, V, Nb, Ta, Cr, and Mo. 
Alloying leads to improvements in the properties of the hardmetal 
by modifying the carbides as well as the binder phase. 
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22942 (KFK—3374-B, pp 69-75) Note on WC-hardme- 
tals with Fe-Mn binders. Prakash, L. Feb 1983. NTIS (US 
Sales Only), PC A08/MF AO1. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

Various Fe-Mn bonded WC-cemented carbides were pre- 
pared and their properties evaluated. The ductility (bending 
strength) is limited but they show interesting hardness and wear-re- 
sistance characteristics. 


22943 (KFK—3374-B, pp 76-85) Hard metals based on 
titanium and molybdenum carbides. Komac, M.; Kos, K.; 
Novak, S. Feb 1983. NTIS (US Sales Only), PC A08/MF 
AOl. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

@ paper summarizes the results of the recent research 
work on hard metals based on Ti and Mo carbides. Compared to 
WC-Co materials TiC based cermets exhibit lower toughness at 
comparable hardness. Regarding the development of (Mo,W)C-Co 
hard metals the substitution of W by Mo generally results in the 
drop of hardness and strength. However, partial replacement (up to 
approximatelly 50%) of W by Mo still seems to be reasonable. 


22944 (KFK—3374-B, pp 86-103) Influence of NbC-ad- 
ditions to TiC-MoCsub(x)-hard metals. Komac, M.; Lange, 
D. Feb 1983. (In German). NTIS (US Sales Only), PC 
A08/MF AOl. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

The mechanical properties of samples with 70 mol% TiC, 15 
mol% NbC and 15 mol% MoCsub(x) were investigated. There is 
no significant difference between the specimens and (Ti,Mo)C-Ni- 
hard metals without niobium. If more NbC (about 50 mol%) is 
added, the hardness decreases and the crack propagation resistance 
increases. 


22945 (KFK—3374-B, pp 104-122) Phase equilibria and 
thermodynamic studies in the titanium-nickel and titanium- 
nickel-oxygen systems. Chattopadhyay, G.; Kleykamp, H.; 
Laumer, W. Feb 1983. (In German). NTIS (US Sales Only), 
PC A08/MF AOl1. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

e isothermal section of the Ti-Ni-O system was examined 
at 1200 K in the regions between the Ni(Ti) solid solution and the 
binary oxides of titanium. The relative partial Gibbs energies of 
oxygen over the TizOs-TisOs region and of titanium in the Ni(Ti) 
solid solution as well as the Gibbs energies of formation of NiTiOs, 
TisO; and TiNis were determined between 1100 and 1300 K by use 
of solid electrolyte galvanic cells. 


22946 (KFK—3374-B, pp 123-129) Note on the prepara- 
tion of powders for cemented carbides. Mitra, S. Feb 1983. 
NTIS (US Sales Only), PC A08/MF AOI. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

A preparation method of WC and MosC with Co/Ni as 
binder from mixed powders of CoWO,, NiWO, or NiMoO, and 
carbon by sintering in vacuum, argon and in some cases in hydro- 
gen was investigated by means of differential thermal analysis, X- 
ray diffraction data and chemical analysis. Attempts were made to 
prepare the carbides also by thermal decomposition of organometal- 
lic and metal carbonyl compounds. 


22947 (KFK—3374-B, pp 130-154) Fracture toughness 
measurements of WC-based hard metals. Prakash, L.; Albert, 
B. Feb 1983. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl1. 

In Constitution, preparation, and properties of refractory 
compounds and systems (hard materials and hard metals). 

The fracture toughness of WC-based cemented carbides was 
determined by different methods. The values obtained are depend- 
ent on the procedure of measurement. Each method thoughness of 
hard metals mutually. 
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22948 (KFK—3588) Determination of the optical material 
data of melts of uranium carbide and thorium carbide. 
Wagner, K. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik; Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Schneller Brueter; Karlsruhe Univ. 
(T.H.) (Germany, F.R.). Fakultaet fuer Maschinenbau). Oct 
1983. 153p. (In German). NTIS (US Sales Only), PC A08/ 
MF AOl1. Order Number DE84750960. 

The spectral reflectivity for polarized light of molten urani- 
um carbide (UC) and thorium carbide (ThC), respectively was 
measured in a newly developed laser reflectometer, which was es- 
pecially designed for high pressure. Measurements were performed 
under inert gas (Ar) at pressures up to 15 bar to prevent errors in 
measurement which could be caused by evaporation or boiling ef- 
fects. Disk-shaped, sintered (UC) or hot-pressed (ThC) specimens 
were locally molten by means of a Nd-YAG power laser. During a 
6ms laser-pulse the specimen surface was heated up to temperatures 
above 4100 K. A hot-press and special dies were constructed for 
making the thorium carbide specimens. The hot-pressed peilets 
showed a density of 96% of the theoretical density. Measurements 
were carried out at four wavelengths in the visible spectral region 
at three different angles of incidence. By use of Kirchhoff's law it 
was possible to determine the spectral emissivity of the specimens. 
Based on the generalized Fresnel reflection equations the optical 
constants, i.e. the refractive index n and the absorption constant k, 
were computed. Considering the special measurement conditions 
the evaluation method was discussed in detail. It could be proved 
that the melting of the specimen surface did not cause inadmissible 
errors. In addition a method to increase the sensitivity of the eval- 
uation was given. The spectral absorption coefficient K in the visi- 
ble spectral region was calculated from the spectral course of the 
absorption constant k. The different spectral courses of the absorp- 
tion coefficient of UC and ThC, respectively, gave information on 


the electronic structure of UC, especially on the 5f-electrons of ura- 
nium carbide. 


22949 (KFK—3592) Freezing of aluminium oxide and 
iron flowing upward in circular quartz glass tubes. Kuhn, D.; 
Moeschke, M.; Werle, H. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik 
und Reaktortechnik; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). Oct 
1983. 48p. NTIS (US Sales Only), PC A03/MF A01. Order 
Number *DE84750972. 

The freezing of aluminium oxide and iron flowing upward in 
circular quartz glass tubes has been studied in a series of experi- 
ments. Several tubes were used in the same test. This demonstrated 
a good reproducibility and allowed systematic parameter variations, 
especially of the channel diameter. The time-dependance of the 
penetration was observed with a film camera and these date pro- 
vide a good basis for a detailed check of sophisticated models 
which are in development. 


22950 Thermochemical regularities among lanthanide and 
actinide oxides. Morss, L.R. (Argonne National Lab., IL 
(USA)). Journal of the Less-Common Metals; 93: No. 2, 301- 
321(15 Sep 1983). (CONF-830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

86 refs. 

A systematic treatment of the thermochemical properties of 
binary and complex oxides of the lanthanides and actinides in terms 
of other well-characterized species and thermochemical cycles is 
given in this paper. Since the trivalent lanthanides provide a refer- 
ence series with which the lanthanide and actinide sesquioxides can 
be compared, the trivalent ion energetics are considered first. 
Recent interest in monoxides, prompted by high pressure synthesis 
of lanthanide monoxides and interest in divalent actinide metals and 
oxides, has led the author to include a treatment of the relative sta- 
bilities of monoxides and sesquioxides. The important tetravalent 
state is viewed from the perspective of the dioxides as well as the 
perovskites BaMOs. Since there are no higher valent lanthanides, 
systematic trends in pentavalent and hexavalent complex actinide 
oxides are not treated in this review. 
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22951 Advanced ceramic materials for hydrogen-fluorine 
environments. Holcombe, C.E.; Kovach, L. (Y-12 Plant, 
Union Carbide Corp., Oak Rid e, TN). American Ceramic 
Society Bulletin; 60: No. 5, 346 SeeiMay 1981). 

An investigation of ten lanthanum-containing compounds or 
composites in a controlled 2F2/Hz flame is presented. One appar- 
ently new compound, LaN x SisN,, was evaluated and its x-ray dif- 
fraction (XRD) pattern is reported. All materials studied exhibited 
maximum-use temperatures greater than that for nickel. The lantha- 


num hexaboride composites (LaBs/C and LaBs/MoSiz) were the 
best materials tested. 1 figure, 3 tables. 


22952 Identification of a new yttrium oxycarbide, Y2OC. 
Holcombe, C.E.; Carpenter, D.A. (Union Carbide Corp. 
Oak Ridge, TN). Journal of the American Ceramic Society; 
64: No. 5 C82-C83(May 1981). Contract W-7405-ENG-26. 

A new face-centered-cubic (fcc) compound has been identi- 
fied in the system yttrium-oxygen-carbon (Y-O-C). Several synthe- 
sis routes with reaction temperatures from 930° to 2000°C produce 
the phase. Quantitative X-ray diffraction (XRD) phase analysis indi- 
cated the composition to be YxOC. The powder XRD pattern and 
refined lattice parameter are reported. 3 tables. 
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REFER ALSO TO CITATION(S) 22266, 22867 


22953 (CONF-8209164—Summ., pp 34) Modification of 
polypropylene with radiation - treated wood - fiber. Czvi- 
kovszky, T.; Tapolcai, I. (Mueanyagipari Kutato Intezet, 
Budapest (Hungary)). 1982. MTESZ Magyar Kemikusok 
Egyesuelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


22954 (UCRL—89864) Measurements of the dependence 
of damage thresholds on laser wavelength, pulse duration and 
film thickness. Rainer, F.; Vercimak, C.L.; Milam, D.; Car- 
niglia, C.K.; Tuttle Hart, T. (Lawrence Livermore National 
Lab., CA (USA); Optical Coating Lab., Inc., Santa Rosa, 
CA (USA)). Mar 1984. Contract W-7405-ENG-48. 9p. 
(CONF-8311146—2). NTIS, PC A02; 3; GPO Dep. Order 
Number DE84008542. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (14 Nov 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Results of three experiments will be described. We used 351- 
nm and 355-nm pulses with durations of 0.6, 1, 5 and 9 ns measure 
thresholds for a variety of anti-reflectance and high reflectance 
coatings. The functional form t/sup m/, with t the pulse duration, 
was used to scale fluence thresholds measured at 0.6 ns to those 
measured at 9.0 ns. Values of the coefficient m ranged from 0.10 to 
0.51. The average value was 0.30. In the second experiment, we 
measured thresholds at 1064 nm, 527 nm and 355 nm for single-fre- 
quency high reflectance ZrO2/SiO2 coatings. Coatings for all three 
frequencies were deposited simultaneously by use of masks in the 
coating chamber. Thresholds varied from 2 to 4 J/cm? at 355 nm to 
7 to 10 J/cm? at 1064 nm. The third experiment measured thresh- 
olds at 355 nm for antireflection coatings made with layer thick- 
nesses varying from greater than one wavelength to less than a 
quarterwavelength. A significant variation of threshold with coat- 
ing thickness was not observed, but the median thresholds increased 
slightly as coating thickness increased. 
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REFER ALSO TO CITATION(S) 22983 


22955 (CONF-8209164—Summ., pp 26) Radiation modi- 
fication of polyurethanes qualities. Bukanova, N. (Nauchno- 
Issledovatel'skij Inst. Rezinovoj Promyshlennosti, Moscow 
(USSR)). 1982. MTESZ Magyar Kemikusok Egyesuelete, 
Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


22956 (IC—83/72) Monte Carlo studies of a polymer 
chain confined to strips: Concentration profile. Yaldram, K.; 
Ahsan Khan, M. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jul 1983. 13p. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84701254. 

Monte Carlo studies have been carried out on a two-dimen- 
sional polymer chain confined between two parallel walls, that 
extend to infinity in y-direction, and are separated by a distance d 
in the x-direction. It is shown that if the distance between the walls 
is small compared to the size of the chain, the fraction of mon- 
omers at a distance x from one of the walls is given by f(x,d) 
approx.= xsup(m)(1/d)sup(n) for 3a<d<Rsub(N), where a is a lat- 
tice constant, and Rsub(N) the size of the unconstrained chain. The 
exponents n and m are found to be (1.035+-0.035) and (0.12+- 
0.02). 


22957 (NUREG/CR—3383) Irradiation effects on the 
storage and disposal of radwaste containing organic ion-ex- 
change media. Swyler, K.J.; Dodge, C.J.; Dayal, R. (Brook- 
haven National Lab., Upton, NY (USA)). Oct 1983. Con- 
tract AC02-76CHO00016. 84p. (BNL-NUREG—S51691). 
NTIS, PC AO5/MF AOl1; 1 - GPO*; GPO Dep. Order 
Number DE84008677. 

Portions are illegible in microfiche products. 

Polystyrene-divinylbenzene (PS-DVB) based ion exchangers 
are commonly used in water demineralization or decontamination 
operations at nuclear facilities. Self-irradiation from sorbed radionu- 
clides may affect the properties of radwaste containing these ion- 
exchange media. The effects of external irradiation on anion, cation, 
and mixed bed PS-DVB ion exchangers have been investigated 
under conditions relevant to radwaste storage and disposal. Three 
effects are emphasized in the present report: (1) release of acids, ra- 
dionuclides or chemically aggressive species through radiolytic 
attack on the functional group, (2) radiolytic generation/uptake of 
corrosive or combustible gases, (3) effect of irradiation on solidifi- 
cation of resins in cement. Special consideration was placed on ex- 
ternal variables such as radiation dose rate, resin chemical loading 
and moisture conditions, accessibility to atmospheric oxygen, and 
interactions in multicomponent systems. Such variables may affect 
the correspondence between laboratory results and field perform- 
ance. 40 references, 24 figures, 28 tables. 


22958 (SAND—84-0075) High temperature electrical 
conductivity of rigid polyurethane foam. Johnson, R.T. Jr. 
(Sandia National Labs., Albuquerque, NM (USA)). Mar 
1984. Contract AC04-76DP00789. 8p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84008699. 

The temperature dependence of the electrical conductivity 
of three rigid polyurethane foams prepared using different formula- 
tions has been measured to ~ 320°C. The materials exhibit similar 
conductivity characteristics, showing a pronounced increase in con- 
ductivity with increasing temperature. The insulating characteristics 
to ~ 200°C are better than that for phenolic materials (glass fabric 
reinforced), and are similar to those for silicone materials (glass mi- 
crosphere reinforced). At higher temperatures (500 to 600°C), the 
phenolics and silicones are better insulators. 
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REFER ALSO TO CITATION(S) 21995, 22138, 22154, 22724, 22895, 23005, 
23192, 23197 


22959 (AD-A—136314/2) Preparation of a profiled film 
of diamond-like carbon on germanium substrates. Final scien- 
tific report, 1 June 9-August 83. Orr, J.S. (Barr and Stroud 
Ltd., Glasgow (UK)). Nov 1983. 13p. NTIS, PC A02/MF 
AOl. 


The objective of this contract was to prepare a profiled film 
of the Barr and Stroud diamond-like carbon coatings on germanium 
substrates. This report describes the techniques used to prepare the 
films and the results of optical measurements. The samples have 
been supplied to the US Government for further optical and envi- 
ronmental analysis. 


22960 (AD-A—136449/6) Study of phase transitions. 
Final report. Lefkowitz, I. (North Carolina Univ., Chapel 
Hill (USA)). 25 Nov 1983. 49p. NTIS, PC A03/MF AOI. 

The diamagnetic transition in CuCl has been verified, and 
materials studies have been carried out to determine the conditions 
under which this transition, which may per precursive to high tem- 
perature superconductivity, may be found. A photoactivated, defect 
induced dielectric anomaly has been detected in CuCl, and the rela- 
tionship of the anomalies to the superdiamagnetism has been ex- 
plored. Equilibrium measurements of superdiamagnetism and the 
diamagnetic transition on samples of CuCl epitaxially grown on 
single crystals of silicon have been carried out. 


22961 (CONF-821185—6) Pulsed laser annealing of ion 
implanted Ge. Holland, O.W.; Narayan, J.; White, C.W.,; 
Appleton, B.R. (Oak Ridge National Lab., TN (USA)). Dec 
1982. Contract W-7405-ENG-26. 7p. NTIS, PC A02/MF 
AO01; 1; GPO Dep. Order Number DE84007525. 

From Materials Research Society annual meeting; Boston, 
MA, USA (16 Nov 1982). 

Portions are illegible in microfiche products. 

Ion backscattering/channeling and transmission electron mi- 
croscopy (TEM) were used to investigate the annealing behavior of 
ion implanted Ge single crystals using a Q-switched ruby laser. The 
impurities studied were Bi, In, Sb and Pb, which were implanted at 
liquid nitrogen temperature into both (100) and (111) crystal orien- 
tations. A rather unique damage structure which can form during 
room temperature implantation of Ge is discussed. Maximum substi- 
tutional concentrations, which far exceed the retrograde maxima, 
are reported for all the dopants studied in (100)Ge. The maximum 
concentrations were limited by an interfacial instability during epi- 
taxial growth following laser irradiation which led to the formation 
of a well-defined cellular structure. 6 figures. 


22962 (DOE/ET/25210—1) Optical and electrochemical 
investigation of the oxides of iridium and ruthenium in rela- 
tion to their electrocatalytic activity. Final report, May 9, 
1980-December 31, 1981. (Brooklyn Coll., NY (USA)). Nov 
1981. Contract AC02-80ET25210. 44p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84009848. 

Portions are illegible in microfiche products. 

We have grown large single crystals (~ 8 mm x 5 mm x 5 
mm) of RuOQ2 by the method of chemical transport reaction in a 
flowing oxygen system. Using these crystals (as well as previously 
obtained IrO2.) we have measured the near-normal incidence reflec- 
tivity for the electric-field vector, E, of the light parallel and per- 
pendicular to the c-axis in the photon energy range 0.5 to 9.5 eV. 
Comparison of the optical constants with recent theoretical band 
structure and density of states calculations has enabled us to gain 
considerable insight into the nature of the metal d - electrons relat- 
ed to the electrocatalytic activity of these materials. Preliminary 
Raman spectroscopy studies have yielded information about the vi- 
brational modes of the RuOQ2. A cyclic voltammetry investigation 
has been carried out on (100), (101), (001) and (110) faces of single 
crystal RuO2. The differences in the results are correlated with the 
number of Ru and O atoms in the surface plane for the four differ- 
ent configurations. 





3065 / ERA-9/12 


22963 (IC—82/139) Effect of radiation on some glasses 
in the system As,Sesub(x)Tesub(6-x). El-Fouly, M.H.; EI- 
Behay, A.Z.; Morsy, M.A.; Kotkata, M.F. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1982. 
29p. NTIS (US Sales Only), PC A03/MF AOl. Order 
Number DE84701211. 

The effect of neutron and gamma radiation on the electrical 
properties of three glasses in the system As,Sesub(x)Tesub(6-x), 
with x=1,2 and 4, has been studied under different conditions of 
dose rates, annealing and/or irradiation. The results showed that 
there is no detectable effect on the temperature dependence of dc 
conductivity for the samples treated under pure irradiation or under 
pure thermal annealing. The samples were annealed at isothermal 
temperatures less than the glass transition temperature Tsub(g), and 
the conductivity measurements were carried in the temperature 
range from less than Tsub(g) and down to the liquid nitrogen tem- 
perature. A detectable effect is observed for the samples treated 
with composed doses of thermal and gamma irradiation. This effect 
changes with the dose rate, more pronounced in the low tempera- 
ture range and is a compositional dependent. X-ray diffraction was 
used to examine the effect of the composed doses on the structure 
of the tested materials. An even more “amorphous” state is pro- 
duced. This is attributed to the creation of defect centres, increas- 
ing with the dose rate till an equilibrium value is approached. 


22964 (IC—82/200) Photo-ionization of impurity centres 
in semiconductors. Tomak, M. (International Centre for 
Theoretical Physics, Trieste (Italy)). Oct 1982. 1lp. NTIS 


(US Sales Only), PC A02/MF AOl. Order Number 
DE84701212. 


The dependence of the photo-ionization cross-section on 
photon energy is calculated. The impurity potential is assumed to 
be of the Hulthen potential type and bound state wave function is 
calculated variationally. The results show that, at least in some 
cases, the Hulthen potential may describe the impurity better than 
the hydrogen or delta function potentials. 


22965 (IC—83/8) External fields in the self-consistent 
theory of electronic states: A new method for direct evalua- 
tion of macroscopic and microscopic dielectric response. 
Kunc, K.; Resta, R. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jan 1983. 17p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84701216. 

We show that the macroscopic and microscopic dielectric 
responses to a constant electric field can be directly dealt with by a 
method which is general, alternative to linear response theory, and 
not restricted to linear effects. The basic features of the theory are 
discussed; explicit calculations of the macroscopic dielectric con- 
stant, microscopic local fields and transverse effective charges are 
presented for Ge and GaAs within the local-density functional 
theory. 


22966 (IC—83/9) Equivalence of two approaches in the 
exciton-polariton theory. Ha Vinh Tan; Nguyen Toan 
Thang. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Feb 1983. 24p. NTIS (US Sales Only), PC 
A02/MF A0Ol1. Order Number DE84701209. 

The polariton effect in the optical processes involving pho- 
tons with energies near that of an exciton is investigated by the Bo- 
golubov diagonalization and the Green function approaches in a 
simple model of the direct band gap semiconductor with the elec- 
trical dipole allowed transition. To take into account the non-reso- 
nant terms of the interaction Hamiltonian of the photon-exciton 
system the Green function approach derived by Nguyen Van Hieu 
is presented with the use of Green's function matrix technique anal- 
ogous to that suggested by Nambu in the theory of superconducti- 
vity. It is shown that with the suitable choice of the phase factors 
the renormalization constants are equal to the diagonalization coef- 
ficients. The disperson of polaritons and the matrix elements of 
processes with the participation of polaritons are identically calcu- 
lated by both methods. However the Green function approach has 
an advantage in including the damping effect of polaritons. 
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22967 (IC—83/10) Theory of non-linear acousto-optical 
effect in semiconductor. Hoang Ngoc Cam; Nguyen Van 
Hieu; Ha Vinh Tan. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jan 1983. 18p. NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84701213. 

The modulation of the dielectric susceptibility of the direct 
band gap semiconductors due to the interaction with the sound 
wave was considered in the second order of the deformation 
tensor. The role of the Coulomb interaction between the electrons 
and the holes, i.e. that of the exciton states with discrete and con- 
tinuous energies, was taken into account. 


22968 (IC—83/14) Computer simulation model of the 
structure of ion implanted impurities in semiconductors. 
Roman, E.; Majlis, N. (International Centre for Theoretical 
Physics, Trieste (Italy)). Feb 1983. 12p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84701214. 

A system of ion implanted impurities in a semiconductor is 
described by a Monte Carlo simulation of a non-equilibrium system 
of random distributed hard spheres. The radial distribution function 
of this system is found. The comparison is made with the fluid hard 
sphere case. The assumption of the absence either of annealing or 
diffusion of the impurities after the implantation process is also 
made. 


22969 (IC—83/99) Thermal transformation properties in 
some glasses of the system As2Se;-As:Te;. Kotkata, M.F.; El- 
Den, M.B. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1983. 15p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE84701210. 

The phenomena accompanying the temperature-induced 
structural changes in several glasses of the chalcogenide alloy 
system AsSesub(2.5-x)Tesub(x), with x=0 to x=2, have been stud- 
ied by differential thermal analysis. Observations of the glass transi- 
tion temperature, the temperature of crystallization and the temper- 
ature of melting through consecutive thermal cycles were made. A 
number of kinetic parameters for the devitrification processes has 
been determined and discussed. 


22970 (IC—83/114) Theory of free-electron optical ab- 
sorption in n-GaAs. Pfeffer, P.; Gorczyca, I.; Zawadzki, W. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1983. 12p. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84701199. 

Free-electron optical absorption of Se-doped GaAs at room 
temperature is calculated and compared with existing experimental 
data. In addition to the standard features the theory takes into ac- 
count a non-parabolic character of the conduction bands, a short- 
range component of the Se donor potential and a plasmon genera- 
tion in the presence of donors. Deformation potential constants for 
the conduction and the valence bands are calculated using the em- 
pirical pseudopotential method. A value of C=-15.7eV is obtained 
for the conduction band and shown to agree with existing hydro- 
static and uniaxial stress experiments. Assuming no impurity com- 
pensation and using no adjustable parameters we successfully de- 
scribed the experimental free-electron absorption in GaAs as a 
function of photon wavelength for samples with various donor den- 
sities. 


22971 (IC—83/136) Optical properties of amorphous sili- 
con: Some problem areas. Ravindra, N.M.; Chelle, F. de; 
Ance, C.; Ferraton, J.P.; Berger, J.M.; Coulibaly, S.P. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1983. 15p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84701201. 

In this presentation we essentially attempt to throw light on 
some problem areas concerning the various optical properties of 
amorphous silicon. The problems seem to emerge from the classical 
methods employed to determine the optical properties like the opti- 
cal gap, urbach tail parameter and other related characteristics. Ad- 
ditional problems have emerged in recent years by virtue of many 
attempts to generalize the property-behaviour relationships for 
amorphous silicon without attributing any importance to the 
method of preparation of the films. It should be noted here that al- 
though many authors believe disorder to be the controlling parame- 
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ter, we are of the opinion that at least for films containing fairly 
large concentrations of hydrogen, the hydrogen concentration has 
an equally important role to play. The present study has been car- 
ried out for films prepared by glow-discharge and chemical vapour 
deposition. 


22972 (C—83/151) Polytypic structures in MX com- 
pounds: ZnS and Znsub(1-x)Cdsub(x)S. Palosz, W. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Sep 
1983. 18p. NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84701189. 

Polytypic structures in ZnS and Znsub(1-x)Cdsub(x)S single 
crystals have been investigated. The basic hexagonal 2H and cubic 
3C structures, polytypes and nonperiodic structures were observed 
both in pure and mixed crystals. It was found that the average per- 
centage of layers in hexagonal arrangement in the crystals increases 
with increasing growth temperature as well as with Cd-content in 
the crystals. The results of the investigations, with respect to vari- 
ous theories of polytype formation, are discussed. 


22973 (IC—83/154) Elementary excitations and quasi- 
two-dimensional behaviour in a GaAs field effect transistor. 
Tomak, M.; Sernelius, B.E.; Berggren, K.F. (International 
Centre for Theoretical Physics, Trieste (Italy)). Sep 1983. 
12p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84701190. 

The elementary excitation modes in a narrow channel of 
conducting electrons in a special GaAs FET are evaluated within 
the RPA-approximation. The system is found to be quasi-two-di- 
mensional when the width of the channel is small, i.e. there are col- 
lective excitations with a dispersion very close to the strictly 2D 
form. In addition to the low-lying quasi-2D-mode there are higher 
collective modes associated with the sub-band structure of the 
device. 


22974 (IC—83/158) Impurity states in the presence of an 
interface. Godwin, V.E.; Tomak, M. (International Centre 
for Theoretical Physics, Trieste (Italy)). Sep 1983. 10p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. Order Number 
DE84701192. 

A modification of the effective mass approximation in the 
Sham-Nakayama approach is discussed. Binding energies are calcu- 
lated as functions of electric field, scattering length and distance of 
impurities localized at the interface between SiO» and an n-type in- 
version layer on Si(001). 


22975 (INIS-mf—8703, pp vp) Effect of neutron irradia- 
tion on EPR spectra of Mn-doped Ge-S glasses. Durny, R.; 
Macko, P.; Mackova, V. (Slovenska Vysoka Skola Tech- 
nicka, Bratislava (Czechoslovakia). Elektrotechnicka Fa- 
kulta). 1981. (In Slovak). NTIS (US Sales Only), PC A08/ 
MF AO1. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


22976 (INIS-mf—8703, pp vp) Mechanical properties of 
neutron irradiated Ge-S glasses at high pressures. Macko, P.; 
Mackova, V.; Durny, R. (Slovenska Vysoka Skola Tech- 
nicka, Bratislava (Czechoslovakia). Elektrotechnicka Fa- 
kulta). 1981. (In Slovak). NTIS (US Sales Only), PC A08/ 
MF AO1. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


22977 (LBL—16944) Effects of electronically neutral im- 
purities on muonium in germanium. Clawson, C.W.; Crowe, 
K.M.; Haller, E.E.; Rosenblum, S.S.; Brewer, J.H. (Law- 
rence Berkeley Lab., CA (USA); British Columbia Univ., 
Vancouver (Canada)). Apr 1983. Contract ACO03- 
76SF00098. 7p. (CONF-830455—12). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84008490. 

From Yamada conference on muon spin rotation and associ- 
ated problems; Shimoda, Japan (18 Apr 1983). 

Low-temperature measurements of muonium parameters in 
various germanium crystals have been performed. We have meas- 
ured crystals with different levels of neutral impurities, with and 
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without dislocations, and with different annealing histories. The 
most striking result is the apparent trapping of Mu by silicon impu- 
rities in germanium. 


22978 (LBL—17458) Oxidation of singular and vicinal 
surfaces of silicon: the structure of Si-SiO. interface. Mazur, 
J.H.; Gronsky, R.; Washburn, J. (Lawrence Berkeley Lab., 
CA (USA)). Jan 1984. Contract AC03-76SF00098. 14p. 
(CONF-840139—S). NTIS, PC A02/MF AOI; 1; GPO Dep. 
Order Number DE84008496. 

From SPIE technical symposium and instrument exhibit; Los 
Angeles, CA, USA (22 Jan 1984). 

Portions are illegible in microfiche products. 

The structure of interfaces between silicon oxides grown in 
dry oxygen on singular and vicinal (111) surfaces of silicon has 
been studied using cross-sectional high resolution transmission elec- 
tron microscopy. Crystalline silicon was found to terminate abrupt- 
ly on (111) planes, where it transforms to amorphous SiOz. One in- 
terplanar distance high ledges, separated by (111) terraces were 
found to be present on all surfaces studied. The width of the ter- 
races was surface orientation dependent. It is suggested that such a 
structure of the interface can be explained by a terrace-ledge-kink 
model and that high temperature oxidation proceeds by a ledge 
mechanism similar to that for evaporation from the surface. 


22979 (MLM—3136) Determination of the optimum crys- 
tallization conditions of a high thermal expansion glass-ce- 
ramic. Henderson, W.R.; Kramer, D.P.; Sullenger, D.B. 
(Monsanto Research Corp., Miamisburg, OH (USA). 
Mound). 7 Mar 1984. Contract AC04-76DP00053. 11p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84009734. 

Quench studies were performed to determine the crystalline 
phases present at different times and temperatures in the crystalliza- 
tion cycle of a glass-ceramic. This information was used in produc- 
tion operations to optimize the thermal expansion characteristics be- 
tween the glass-ceramic and various superalloys. 9 figures, 2 tables. 


22980 (SAND—83-1976C) Gel structures in leached 
alkali silicate glass. Bunker, B.C.; Headley, T.J.; Douglas, 
S.C. (Sandia National Labs., Albuquerque, NM (USA)). 
1984. Contract AC04-76DP00789. 7p. (CONF-840258—4). 
NTIS, PC A02/MF A0Ol; GPO Dep. Order Number 
DE84009928. 

From Materials Research Society spring meeting; Albuquer- 
que, NM, USA (27 Feb 1984). 

Transmission electron microscopy of leached Na2O.3SiO2 
and K20.3SiO2 glasses showed that the hydrated glass surface is a 
silica rich gel which phase separates during leaching. Phase separa- 
tion is initiated when pockets of an aqueous phase nucleate and 
grow in the hydrated silica matrix. The aqueous pockets eventually 
become a network of interconnected pores with a pore diameter of 
~ 30 nm. In advanced stages of leaching, the remaining intercon- 
nected silica rich phase resembles an aggregation of colloidal silica 
particles. The observed phase separation is consistent with literature 
models concerning the chemistry of silica in aqueous solutions and 
in leached glass. 


22981 (SAND—83-2170C) Preparation of device quality 
strained-layer superlattices. Biefeld, R.M. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 25p. (CONF-840398—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. Order Number DE84009488. 

From Industrial and Engineering Chemistry Division meet- 
ing of the American Chemical Society; Davis, CO, USA (26 Mar 
1984). 

Portions are illegible in microfiche products. 

A strained-layer superlattice (SLS) consists of very thin (= 
500 A) alternating layers of lattice mismatched semiconductors. 
When the layers are thin enough the mismatch between the materi- 
als is totally accommodated by strains within the layers and no 
misfit defects are generated. Thus device quality material can be 
prepared from a variety of mismatched semiconductors by using 
SLSs. Also, it has been shown that the SLS band gap can be varied 
independently of the lattice constant over a continuous range of lat- 
tice constants by the proper choice of composition and layer thick- 
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ness. Utilizing the unique structural, optical, and electrical proper- 
ties of SLSs, high-quality heterostructures can be prepared for use 
in a variety of device applications. The quality of SLSs has been 
characterized by current-voltage, electroluminescence and mobility 
measurements. These materials have been shown to be of suitable 
quality for use in heterojunction devices. A variety of devices such 
as photodiodes, field effect transistors and lasers have been pre- 
pared from SLSs. The characterization of some of these devices is 
discussed. 


22982 (UCRL—89863) Laser damage in porous-silica an- 
tireflection films. Lowdermilk, W.H.; Wilder, J.G.; Brown, 
N.J.; Gunderson, C.A.; Milam, D.; Rainer, F.; Staggs, M.C. 
(Lawrence Livermore National Lab., CA (USA)). 1 Mar 
1984. Contract W-7405-ENG-48. 7p. (CONF-8311146—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. Order Number 
DE84009535. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (14 Nov 1983). 

We used 355-nm, 0.6-ns pulses to measure laser-damage 
thresholds of porous-silica antireflection coatings deposited from a 
polymer solution onto fused silica substrates. For 118 coatings with 
optical thickness of 500 to 600 nm, the median threshold was less 
than 2 J/cm?, and thresholds were not systematically dependent on 
either the level of filtration of the coating solution or the procedure 
used to clean the substrates. For coatings 87 to 90 nm in optical 
thickness, thresholds were as large as 9 J/cm’, which is the thresh- 
old of the bare polished surfaces of the fused silica substrates. The 
data suggests that carbon residues from the coating solution are re- 
sponsible for damage in the thicker coatings. 


22983 (UCRL—89866) Damage thresholds of fused silica, 
plastics and KDP crystals measured with 0.6-ns 355-nm 
pulses. Staggs, M.C.; Rainer, F. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 9 Mar 1984. Contract W-7405- 
ENG-48. 8p. (CONF-8311146—3). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84009534. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (14 Nov 1983). 

We used 355-nm, 0.6-ns pulses focused to a beam diameter of 
approximately 1 mm to measure the laser damage thresholds for 
surfaces of bare polished samples of several types of fused silica, for 
the bulk of crystals of potassium dihydrogen phosphate (KDP), and 
for a few plastics. Surface damage thresholds for fused silica ranged 
from 1 to 14 J/cm?, and were least for surfaces with residual sub- 
surface polishing fractures. Thresholds for inclusion damage in 
KDP crystals were 2 to 4 J/cm*. Test volumes in these same crys- 
tals had thresholds from 2.5 to 7.0 J/cm? when they were laser 
hardened by repeated subthreshold irradiation. FEP teflon films 
had thresholds of 3 J/cm’, which were the greatest threshold ob- 
served for a plastic. 


22984 Crystal structure of diamondlike carbon films pre- 
pared by ionized deposition from methane gas. Mori, T.; 
Namba, Y. (Department of Electrical Engineering, Faculty 
of Technology, Tokyo Noko, University, Koganei, Tokyo 
184, Japan). Journal of Applied Physics; 55: No. 9, 3276- 
3279(1 May 1984). Contract AC06-77DP40037. 

Diamondlike carbon films have been prepared by ionized 
deposition from methane gas. The film structures were examined by 
transmission electron microscopy, electron diffraction, and electron 
spectroscopy for chemical analysis techniques. It was found that 
the structure of the carbon films could be classified into three 
types: (i) amorphous, (ii) graphite, and (iii) cubic. These types de- 
pended mainly on the deposition conditions. Usually crystalline 
carbon films were diamond mixed with graphite showing an aver- 
age grain size of several hundred angstroms. Very hard films were 
composed of diamond crystallites distributed in amorphous matrix. 


22985 Stress relaxation in electron bombarded silicate 
glasses. Primak, W. (Materials Science and Technology Di- 
vision, Argonne National Laboratory, Argonne, [Illinois 
60439). Journal of Applied Physics; 55: No. 9, 3315-3321(1 
May 1984). 

In contrast to the behavior of vitreous silica which has de- 
veloped internal stresses consequent upon nonuniform irradiation 


36 MATERIALS 
3606 Other Materials 


with ions (e.g., protons, deuterons, helium ions), the electron-bom- 
barded vitreous silica does not show a post-irradiation stress relax- 
ation. The complex silicate glasses which have been irradiated non- 
uniformly with electrons display large post-irradiation internal 
stress changes, which may be increases or decreases. It is evident 
that in them both positive and negative dilatation centers were 
formed and that they possess different annealing properties. It is not 
clear to what extent the internal stress changes found in these irra- 
diated glasses are caused by annealing or by stress relaxation. Since 
plates which had been irradiated until they fractured did not appear 
to behave differently from unfractured samples, it is concluded that 
the stress changes are a microscopic rather than a macroscopic phe- 
nomenon. The reduced power dependence of the ionization com- 
paction of vitreous silica on dose is discussed. 


22986 Erbium silicide formation using a line-source elec- 
tron beam. Knapp, J.A.; Picraux, S.T.; Wu, C.S.; Lau, S.S. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). Applied Physics Letters; 44: No. 8, 747-749(15 Apr 
1984). Contract AC04-76DP00789. 

Rare-earth silicide layers typically are heavily pitted when 
formed by furnace reaction of thin metal films with a silicon sub- 
strate. We show that this phenomenon can be explained by an in- 
hibiting contamination layer which has a high activation energy for 
dissolution relative to that for silicide growth. Very smooth erbium 
silicide growth has been demonstrated by reacting the layers at 
much higher temperatures (1100—1300 K) for 200—500 ps, using 
electron beam heating. A novel combination of controlled electron 
beam heating, ion beam analysis, and computational simulation has 
been used to determine an activation energy for interface barrier 
dissolution of 3.7 +- 0.3 eV. 


22987 Mechanism for dynamic annealing during high flux 
ion irradiation in Si. Holland, O.W.; Narayan, J. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37831). Applied Physics Letters; 44: No. 8, 758-760(15 
Apr 1984). Contract W-7405-ENG-26. 

The results of high current density implantation of Si and As 
ions are presented. Significant lattice recovery during implantation 
is shown to occur as a result of dynamic” or self-annealing proc- 
esses. The mechanism for these processes will be discussed. Also, 
the morphology of the residual damage is shown to depend critical- 
ly upon the mass of the implanted ion and the current density. 


22988 Bulk nucleation and amorphous phase formation in 
highly undercooled molten silicon. Wood, R.F.; Lowndes, 
D.H.; Narayan, J. (Solid State Division, Oak Ridge Nation- 
al Laboratory, Oak Ridge, Tennessee 37830). Applied Physics 
Letters; 44: No. 8, 770-772(15 Apr 1984). Contract W-7405- 
ENG-26. 

Solidification of undercooled liquid (1) Si formed by pulsed 
laser melting of amorphous (a) layers has been studied experimen- 
tally and theoretically. Bulk nucleation apparently occurs at a tem- 
perature higher than that of the l—a phase transition. Release of 
latent heat on nucleation is crucial in determining the depth of 
melting. It is emphasized that bulk nucleation implies that the la 
transition cannot be explained by purely thermodynamic consider- 
ations. 


22989 Direct evidence of arsenic clustering in high dose 
arsenic-implanted silicon. Wu, N.R.; Sadana, D.K.; Wash- 
burn, J. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Applied Physics Letters; 44: No. 8, 
782-784(15 Apr 1984). Contract AC03-76SF00098. 

High dose (5—7.5 x 10° cm™?) arsenic implantation was 
conducted in the energy range 50—120 keV into three types of 
(100)Si substrates: (i) bare Si, (ii) with a thermally grown screen 
oxide (775 A), and (iii) preamorphized surface layer produced by 
self-implantation. The substrates were subsequently furnace an- 
nealed at 600 °C in Ne. Cross-section transmission electron micros- 
copy (XTEM) revealed that in all cases discrete layers of As relat- 
ed clusters and small dislocation loops occurred at depths matching 
the projected ranges of As into the Si substrates and original amor- 
phous/crystalline interfaces respectively. The atomic profiles of As 
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obtained by secondary ion mass spectrometry (SIMS) from these 
samples did not show any redistribution of As. The carrier concen- 
tration profiles from the spreading resistance measurements indicate 
that only 30% of As was electrically active. Comparison of XTEM 
and SIMS suggests that nucleation of the clusters occurred in the 
regions where As was present above the solid solubility limit in Si. 
The presence of recoiled oxygen has been found to stabilize the 
clusters. 


Organometallic vapor phase epitaxial growth of 
GaAs/sub 0.5/Sb/sub 0.5/. Cherng, M.J.; Stringfellow, 
G.G.; Cohen, R.M. (Department of Materials Science, Uni- 
versity of Utah, Salt Lake City, Utah 84112). Applied Physics 
Letters; 44: No. 7, 677-679(1 Apr 1984). Contract AT03- 
81ER 10934. 

The pseudobinary III/V system GaAs/sub 1-y/Sb/sub y/ is 
well known to have a solid phase miscibility gap with a critical 
temperature of 751 °C. We have succeeded in growing epitaxial 
layers of GaAs/sub 0.5/Sb/sub 0.5/ lattice matched to InP at tem- 
peratures of 600 and 630 °C using the organometallic vapor phase 
epitaxy technique. The key requirement is a III/V ratio of greater 
than unity. This leads to the incorporation of all As and Sb reach- 
ing the interface and the ability to grow metastable alloys. The epi- 
taxial GaAs/sub 0.5/Sb/sub 0.5/ layers have excellent surface mor- 
phology and efficient photoluminescence at a wavelength of 1.6 
pm. 


22991 Nitridization of gallium arsenide surfaces: Effects 
on diode leakage currents, Pearton, S.J.; Haller, E.E.; Elliot, 
A.G. (Center for Advanced Materials, Lawrence Berkeley 
Laboratory and University of California, Berkeley, Califor- 
nia 94720). Applied Physics Letters; 44: No. 7, 684-686(1 Apr 
1984). Contract AC03-76SF00098. 

Nitridization of GaAs surfaces by exposure to a nitrogen or 
nitrogen-hydrogen plasma is known to form a surface coating rich 
in GaN. We show that pretreatment in a hydrogen plasma at room 
temperature followed by production of this wider band-gap materi- 
al by nitrogen plasma treatment at 500 °C for 5 h reduces the re- 
verse leakage current of Au-GaAs (N/sub D/-N/sub A/ = 
10?” cm~*) Schottky diodes by typically an order of magnitude at 
300 K. 


22992 Molecular dynamics studies of complexing in 
binary molten salts. I. Molten MAX,. Saboungi, M.; 
Rahman, A.; Blander, M. (Argonne National Laboratory, 
Argonne, Illinois 60439). Journal of Chemical Physics; 80: 
No. 5, 2141-2150(1 Mar 1984). 

Molecular dynamics calculations were carried out for molten 
MX, AXs, and MAX, for four different ionic radius ratios. The aim 
was to emulate expected properties of binary mixtures of complex- 
ing molten salts such as chloroaluminates and fluoroyttriates. The 
radial distribution functions were analyzed along with the distribu- 
tions of the coordination numbers and of the angles of the A—A— 
A, A—X—A, and X—A—X< triplets; these calculations yield de- 
tailed information on the nature and extent of the species in solu- 
tion. The influence of changes of cation/anion radius ratios on the 
overall structure as well as on the formation and stability of com- 
plexes has been examined. For the two extreme values of these 
ratios, the nearest neighbor coordination number of At® ions 
changed from four to about six. One of the most significant conclu- 
sions is that the structure and ordering characteristic of complexing 
can extend beyond the local configurations of nearest neighbors and 
involve more distant ions. In addition, typical behavior often as- 
cribed in the literature to covalency is detected in these simulated 
purely ionic melts. 


22993 Temperature-dependent sinusoidal magnetic order 
in the superconductor HoMo¢Ses. Lynn, J.W.; Gotaas, J.A.; 
Erwin, R.W.; Ferrell, R.A.; Bhattacharjee, J.K.; Shelton, 
R.N.; Klavins, P. (Department of Physics, University of 
Maryland, College Park, Maryland 20742 and National 
Measurement Laboratory, National Bureau of Standards, 
Washington, DC 20234). Physical Review Letters; 52: No. 2, 
133-136(9 Jan 1984). Contract W-7405-ENG-82. 

A magnetic phase transition (T/sub M/ = 0.53 K) to a long- 
period (~10?-A) magnetic state has been observed via neutron 
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scattering in the superconductor (T/sub c/ = 5.6 K) HoMogSes. 
The characteristic wave vector q/sub c/ is strongly temperature 
dependent even though no higher-order satellites are observed. 
With use of a Ginzburg-Landau model it is found that the tempera- 
ture dependence of q/sub c/ can be explained as due to a renorma- 
lization of the superconducting order parameter caused by the cou- 
pling to the local magnetization density. 


' 22994 Resonance between the wavelength of planar chan- 


neled particles and the period of strained-layer superlattices. 
Chu, W.K.; Ellison, J.A.; Picraux, §.T.; Biefeld, R.M.; Os- 
bourn, G.C. (Department of Physics and Astronomy, Uni- 
versity of North Carolina, Chapel Hill, North Carolina 
27514). Physical Review Letters; 52: No. 2, 125-128(9 Jan 
1984). Contract AC04-76DP00789. 

A resonance effect is observed between the wavelength of a 
planar-channeled ion beam and the layer period of a strained-layer 
superlattice. Catastrophic dechanneling is observed when the wave- 
length and layer period are matched. A phase-rotation analysis is 
developed to calculate the amount of dechanneling and the amount 
of strain in the superlattice. 


22995 Spin-orbit effects in non-central-force systems: 
Host-lattice effects in F centers. Smith, D.Y.; Harker, A.H. 
(Argonne National Laboratory, Argonne, Illinois 60439). 
Physical Review Letters; 52: No. 1, 73-76(2 Jan 1984). 

Two new trends associated with spin-orbit effects in a non- 
central-force field are evident in recent data for F centers: (1) an 
inverse power-law dependence of spin-orbit splitting on the lattice 
parameter of the host crystal and (2) a direct dependence of the 
splitting on the size of the host-lattice ions. These features may be 
summarized by a simple semiempirical formula closely related to 
the Mollwo-Ivey relation for the absorption energy. 


22996 Direct measurement of the nonlinear refractive- 
index coefficient yy at 355 nm in fused silica and in BK-10 
glass. White, W.T. III; Smith, W.L.; Milam, D. (Depart- 
ment of Applied Science, University of California at Davis/ 
Livermore, Livermore, California 94550). Optics Letters; 9: 
No. 1, 10-12(Jan 1984). Contract W-7405-ENG-48. 

We have measured the nonlinear refractive-index coefficient 
y interforometrically at 355 nm in fused silica and in BK-10, a bor- 
osilicate crown glass. These measurements are the first reported 
direct ultraviolet measurements of the nonlinear index of refraction 
in any transparent glass. Our results are y = (2.5 +- 1.2) x 107*6 
cm?/W and y = (1.7 +- 0.8) x 10-'* cm?/W, respectively, for 
fused silica and BK-10. 


22997 Thiourea under a high electric field: X-ray studies. 
Moudden, A.H.; Moncton, D.E.; Axe, J.D. (Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review Letters; 51: No. 26, 2390-2393(26 Dec 1983). Con- 
tract AC02-76CH00016. 

The existence of several new field-induced regions of stabili- 
ty is shown for the wave number q corresponding to the high com- 
mensurability orders (2/15), (4/29), and (6/43). It is suggested that 
this result can be accounted for intrinsically by sequences of anti- 
phase domains of the type <7>/sup n/<8> (n = 1, 3, and 5) 
where <m> represents a domain of m consecutive ferroelectrical- 
ly aligned layers. A high-field hysteresis effect is also observed. 


22998 Role of p-d hybridization in the Tsub(c)-variation 
of Y(Rhsub(1-x)Rusub(x)),B, superconductors. Hamaker, 
H.C.; Bader, S.D.; Zajac, G.; Shelton, R.N.; Bevolo, A.J.; 
Horng, H.E. (Argonne National Lab., IL). Solid State Com- 
munications; 48: No. 7, 589-591(Nov 1983). 

Auger and photoemission studies for Y(Rhsub(1- 
x)Rusub(x)).B, superconductors elucidate the mechanism for the 
abrupt drop in Tsub(c) near x=0.5. The B p-states admix more 
strongly with Ru than Rh d-states, thereby yielding low-Tsub(c) 
values for Ru-rich compounds due to broadening of the d-band fea- 
tures. These effects underlie a previous suggestion that the preser- 
vation of Rh, tetrahedral units is essential for high-Tsub(c) values 
in ternary boride compounds. 
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22999 Crystal structure and density data. 2, Titanium ha- 
lides and chalcogenides. Franzen, H.F. (Iowa State Univ., of 
Science and Technology, Ames (USA). Dept. of Chemistry; 
Ames Lab., IA (USA)). Atomic Energy Review; 371- 
438(1983). 

The following data are tabulated for titanium binary and 
complex halides and chalcogenides: compound, structural type, 
crystal system and space group, unit cell dimensions, number of for- 
mula units in the unit cell and density. 


23000 Liquid helium. Svensson, E.C. (Brookhaven Na- 
tional Lab., Upton, NY). Institute of Physics, Conference 
Series; 4: No. 64, 261-266(1983). Contract AC02-76CH00016. 

Recent neutron-scattering studies on liquid *He which have 
led to a simplified interpretation of the dynamics and to new values 
for the condensate fraction are summarized. 
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23001 (PB—84-119650) Reports of the ASAHI Glass 
Foundation for Industrial Technology. Volume 35, 1979. 
(Asahi Glass Foundation for Industrial Technology, Tokyo 
(Japan)). 1979. 421p. NTIS, PC E15/MF E01. 

The Foundation is an independent organization which do- 
nates funds for university professors to conduct research. Research 
reports are published biannually. This volume contains: 28 reports 
on chemical research. Partial listing of titles: Reaction of Carbon 
Dioxide Analogues or Derivatives and Its Applications; Alkylation 
of Phenols by Alcohols; Performance of Photosterilizer in Flow 
System; Thermal Expansion Properties of Alkali Silicate Glasses; 
Molecular Orbital Studies on the Spectral Properties and Some Re- 
actions of Naphthyridines and Related Heterocycles (English); 
Electrical Conduction Properties of Tellurium Evaporated Films; 
Infrared Absorption Spectra of Glasses in the System Ge-Se-TE 
and Oxygen Impurity Bands; Heat and Mass Transfer under Frost- 
ing Conditions; Basic Studies on the Application of Enzymes to the 
Synthesis of Organic Compounds; Studies on Hydrophobic Elec- 
trode used for Fuel Cell Gas; Formation and Color of Viridian; 
Applications of Conversion Electron Mossbauer Spectrometry to 
Chemicai State Analyses of Oxidized, Parkerized, and Nitrided 
Steel Surfaces. 
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REFER ALSO TO CITATION(S) 21771, 21943, 21977, 22020, 22305, 23061, 
23064, 23501, 23512, 23519, 23556, 23734, 24477 


23002 (AECL—7611) Methodology for the optimization 
of the estimation of tritium in urine by liquid scintillation 
counting. Joseph, S.; Kramer, G.H. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Oct 1982. 23p. NTIS (US Sales Only), PC A02/MF 
AO!. Order Number DE84701121. 

A method has been designed to optimize liquid scintillation 
(LS) urinalysis with respect to sensitivity and cost. Three related 
factors, quench, sample composition and counting efficiency, were 
measured simultaneously and the results plotted in three dimensions 
to determine the optimum conditions for urinalysis. Picric acid was 
used to simulate quenching. Subsequent urinalysis experiments 
showed that quenching by picric acid was analogous to urine 
quenching. The optimization methodology was applied to ten com- 
mercial LS cocktails and a wide divergence in results was obtained. 
This method can also be used to optimize minimum detectable ac- 
tivities (MDA) but the results show that there is no fixed sample 
composition that can be used for all the various types of urine sam- 
ples; however, it is possible to achieve general improvements of at 
least a factor of 2 in the MDA for Scintiverse (the only one tested 
for this particular application of the methodology). 


23003 (CONF-840387—4) °'Kr detection using resonance 
ionization spectroscopy. Kramer, S.D.; Chen, C.H.; Allman, 
S.L.; Hurst, G.S.; Lehmann, B.E. (Oak Ridge National 
Lab., TN (USA); Bern Univ. (Switzerland)). Feb 1984. 
Contract AC05-840R21400. 8p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. Order Number DE84008527. 
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From 2. topical meeting on laser techniques in the extreme 
ultraviolet; Boulder, CO, USA (5 Mar 1984). 

Portions are illegible in microfiche products. 

A resonance ionization ion source, in conjunction with a 
mass spectrometer, was used to count 1000 individual *'Kr atoms. 
In this method, a vacuum ultraviolet beam was used to resonantly 
excite krypton atoms in order to obtain atomic species selectivity 
and a small quadrupole mass spectrometer provided isotopic selec- 
tivity. After selection, the krypton ions were counted as they were 
implanted into a target. The method will also work for other iso- 
topes. 


23004 (CONF-8303142—1) Ultrasensitive laser detection 
of atoms and molecules. Chen, C.H. (Oak Ridge National 
Lab., TN (USA)). Feb 1984. Contract AC05-840R21400. 
13p. NTIS, PC A02/MF A0O1; 1; GPO Dep. Order Number 
DE84008578. 

From Symposium on atomic and molecular physics; Taipei, 
Taiwan (25 Mar 1983). 

Portions are illegible in microfiche products. 

The technique of Resonance Ionization Spectroscopy (RIS) 
is being extended to develop a means for counting individual atoms 
of a selected isotope of a noble gas. In this method, lasers are used 
for RIS to obtain atomic species (Z) selectivity and a small quadru- 
pole mass spectrometer provides isotopic (A) selectivity. A few 
thousand small molecules can also possibly be counted by RIS and 
a mass spectrometer. 


23005 (CONF-8403104—1) Band structure effects in the 
electronic properties of solids assessible in neutron scattering 
studies. Cooke, J.F.; Blackman, J.A.; Morgan, T. (Oak 
Ridge National Lab., TN (USA); Reading Univ. (UK)). Feb 
1984. Contract AC05-840R21400. 45p. NTIS, PC A03/MF 
A01; GPO Dep. Order Number DE84008557. 

From NATO. advanced research workshop on condensed 
matter research using neutrons, today and tomorrow; Abingdon, 
UK (26 Mar 1984). 

High-flux high-energy pulsed neutron sources will allow the 
study of electronic transitions and elementary excitation phenom- 
ena. Magnetic scattering from semiconductors and ferromagnetic 
transition metals are two important areas of interest. In order to de- 
termine what new information could be obtained from such experi- 
ments, it is necessary to carry out theoretical calculations of the 
magnetic cross section based on reasonable band structures. Results 
of total magnetic cross section calculations for silicon and germani- 
um based on an empirical pseudopotential description of the elec- 
tronic band structure are presented and analyzed in terms of pro- 
posed experiments in the eV range. Preliminary results from mag- 
netic scattering calculations for ferromagnetic nickel are given. 
These calculations are based on energy bands which were previous- 
ly found to yield an excellent description of the complicated spin 
dynamics of nickel for relatively low energy and wave-vector 
transfer. 


23006 (DOE/ER/10477—4) Infrared absorption spectros- 
copy with color center lasers. Progress report, February 15, 
1983-March 15, 1984, Curl, R.F. (Rice Univ., Houston, TX 
(USA)). 1984. Contract AS05-79ER10477. 7p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. Order Number DE84008812. 

Portions are illegible in microfiche products. 

During this year, interest centered on tone-burst modulation 
spectroscopy. Preliminary work was carried out using a LiTaOs 
modulator. A new water-cooled CdTe modulator with wedged 
ends was designed. Observations on NO are reported. Efforts are 
being made to evaluate the use of the optogalvanic effect. (DLC) 


23007 (FEI—1279) Errors transfer in reconstruction of 
spectra approximation by rational functions. Badikov, S.A.; 
Vinogradov, V.N.; Gaj, E.V.; Rabotnov, N.S. (Gosudarst- 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 7p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84701326. 

A method is suggested for estimating errors of a reconstruct- 
ed spectrum in case when the measured spectrum is approximated 
by a rational function, and the apparatus line has the Lorentz pat- 
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tern. The ordinates of the maximum informatjve reference points 
are used as parameters of rational functions. 


23008 (GSCan-P—82-1B, pp 291-300) Feasibility tests 
on the use of a quadrupole mass spectrometer for sulphur iso- 
tope determinations, Dyck, W.; Pelchat, J.C. 1982. NTIS 
(US Sales Only), PC A15/MF AOI. 

In Current research. Part B. 


(HASL—300-Ed.26) 1983 EML Procedures 
Manual. 26th Edition. Volchok, H.L.; de Planque, G. (eds.). 
(Department of Energy, New York (USA). Environmental 
Measurements Lab.). 1983. 67p. NTIS, PC A04/MF A011; 
GPO Dep. Order Number DE84010112. 

This document consists of page and section changes to the 
following HASL-300 procedures: fallout collection methods, radio- 
chemical ®Sr, atomic absorption-emission spectrophotometry of 
trace metals, precipitation and lake water samples, anions by ion 
chromatography, polynuclear aromatic hydrocarbons in sediments, 
Mn in saline precipitation samples, and Pb in saline precipitation 
samples. (DLC) 


23010 (IAEA-R—2426-F) Development of methods and 
procedures for accurate absolute non-destructive measure- 
ments of U and Pu isotopic ratios using IAEA portable in- 
strumentation. Final report for the period 1 September 1979 - 
31 December 1982. Dragnev, T.N. (International Atomic 
Energy Agency, Vienna (Austria)). Jan 1983. 55p. NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84701327. 

Methods, procedures and programs for absolute gamma and 
X-ray spectrometric determination of U and Pu isotopic ratios have 
been developed. The low energy (84-99) keV range of the U 
gamma and X-ray spectrum is used for U analyses. Two possibili- 
ties are proposed for net peak area determination of different 
gamma or X-ray peaks: (i) by linear background substraction; (ii) by 
least square method fitting of a Gaussian curve to the experimental 
points of the peak after background substraction using Gunnink’s 
step function formula. For Pu analyses the low energy (122-210) 
keV part of the Pu gamma spectrum is used. Only the strong lines 
of Pu-239 and Pu-241 are used for determination of the energy de- 
pendence of the overall relative efficiency curve. A program, em- 
bodying an iterative procedure, is used for determination of this de- 
pendence and final isotopic ratios. The Pu-242 concentration is de- 
termined by isotopic correlations data, assuming that on average 
five years have passed between the end of fuel irradiation and its 
dissolution and americium separation. The interval between separa- 
tion and gamma spectrometric measurement is determined using the 
measured Pu-241/Am-241 ratio. The programs are written in an 
interactive form, prompting the operator on each successive step. 
The methods and programs have been checked using benchmark 
measurement data from gamma spectrometric measurements of well 
characterised Pu samples. 


23011 (INIS-BR—97) Geochemistry of the U,Th and 
other lithophile elements in high grade methamorphic rocks 
from 'Macico de Guaxupe’, south Minas Gerais. Fernandes, 
J.F. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo (Brazil)). 1982. 77p. (In Portuguese). NTIS (US Sales 
Only), PC A05/MF A01. Order Number DE84780119. 

A geochemical investigation on the Silvianopolis complex, 
Minas Gerais, Brazil, has been carried out with the determination 
of lithophile elements like U, Th, Rb, K, etc. in rocks of different 
metamorphic grade. It is verified that the geochemical mobilities of 
the elements are dependent on the rock type. The elemental abun- 
dances and ratios are compared using a statistical test. 


23012 (INIS-SU—198, pp 546) Installation for X-ray ra- 
diometric analysis with double-stage excitation source. Kuzni- 
chenko, A.V.; Lebedev, V.N.; Majstrenko, V.I.; Onish- 
chenko, G.M.; Rybtsov, P.A. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A001. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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23013 (INIS-SU—198, pp 549) Gamma-resonance analy- 
sis of iron in spray-coated films. Mokrushin, A.D. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOI. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23014 (INIS-SU—198, pp 562) Selective excitation in 
spectroscopy of X radiation in gamma-radiation analysis. Da- 
vydov, M.C.; Magera, V.G. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23015 (INIS-SU—198, pp 563) Detection limits of ele- 
ments and sensitivity of gamma-activation analysis in spec- 
troscopy radiation of radioisotopes. Davydov, M.G.; Magera, 
V.G.; Naumov, A.P. 1983. (In Russian). NTIS (US 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23016 (INIS-SU—198, pp 564) Use of ?!°Po, a--sources 
for excitation of X radiation in element analysis of samples of 
seawater and concretion. Volkov, V.F.; Sinitsyn, V.N.; Ger- 
asimov, S.A.; Lysenko, P.L. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A011. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23017 (INIS-SU—198, pp 567) Device for exciting radi- 
ation monitoring in X-ray fluorescence analysis. Mekhedov, 
B.N.; Risin, V.E.; Shalin, A.N. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol1. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23018 (INIS-SU—198, pp 560) Activation method for de- 
termination of local inclusion of copper in electrodes. Kuznet- 
sov, V. Yu.; Semenov, V.A.; Balitskij, V.A.; Derbov, A.L.; 
Efremov, A.A. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A011. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23019 (INIS-SU—198, pp 507) Separation of rare earths 
from tantalum foil. Panteleev, V.N.; Akhmonen, A.A.; Po- 
lyakov, A.G.; Kryshen’, L.V. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23020 (INIS-SU—198, pp 536) Computer program com- 
plex for automatic processing of data of multielement neutron 
activation analysis. Kabina, L.P.; Kondurov, I.A. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl. 
(CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23021 (JEN—544) Delin and Delog codes for graphic 
representation of gamma ray spectra. Travesi, A.; Romero, 
L. (Junta de Energia Nuclear, Madrid (Spain)). 1983. S5Op. 
(In Spanish). NTIS (US Sales Only), PC A03/MF AOl1. 
Order Number DE84701255. 

Two FORTRAN IV Codes have been developed for graph- 
ic representation of the gamma-ray spectra obtained with GeLi de- 
tectors and multichannel analyzers. The graphic plotting is carried 
out with the H.P. Graphic Plotter Mod HP-7221 A, using the 
graphic package software GRAPHICS-1000 from Hewlett-Packard. 
The codes have a great versatility and the representation of gamma 
spectra can be done in a lineal, semilog, or log-log scale, as desired. 
The gamma ray spectra data are fed into the computer through 
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magnetic tape or perforated paper tape. The different output op- 
tions and complementary data are given in a conversational way 
through a terminal with TV display. Among the options that can 
be selected by the user are the following: 1) smoothing the spectra; 
2) drawing the spectra point by point or continuous; 3) output 
drawing in 1, 2 or 4 sheets with automatic division of the energy 
scale; 4) overlapping of selected spectra regions in ‘y-scale amplia- 
tion with automatic printout of the region limits and ampliation 
factor; 5) printing spectra data and identifications of selected photo- 
peaks. The codes can be employed with any computer using print- 
ing devices, HP-GRAPHICS 1000 software compatible, but are 
easily modified for another printing software since their modular 
structure with FORTRAN IV written subroutines. 


23022 (KFK—3621, pp 196) Elemental analysis of single 
cells of organic matter by proton induced X-rays. Heck, D. 
Nov 1983. NTIS (US Sales Only), PC All/MF AOl. 
(KFK—3399). 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23023 (KFK—3621, pp 196) Elemental analyses per- 
formed with the Karlsruhe nuclear microprobe. Rokita, E.; 
Heck, D. Nov 1983. NTIS (US Sales Only), PC All/MF 
A0l. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23024 (ORNL—6007) First-year evaluation of a nonde- 
structive assay system for the examination of ORNL TRU 
waste. Schultz, F.J.; Haff, K.W.; Coffey, D.E.; Norris, L.B.; 
Caldweil, J.T.; Close, D.A.; Kuckertz, T.H.; Kunz, W.E.; 
Pratt, J.C. (Oak Ridge National Lab., TN (USA)). Apr 
1984. Contract AC05-840R21400. 70p. NTIS, PC A04/MF 
A01; GPO Dep. Order Number DE84010638. 

The Oak Ridge National Laboratory has been selected as the 
demonstration site for a new transuranic neutron assay system 
(NAS) developed at the Los Alamos National Laboratory. In addi- 
tion, in order to meet specific ORNL program objectives, an up- 
graded segmented gamma-ray drum scanner has been integrated 
into the nondestructive assay (NDA) system to serve as a radioiso- 
tope identifier and as a quantitative assay backup to the NAS. A 
verification study, wherein selected waste drums will be emptied 
into glove boxes and their contents sampled and subsequently 
gamma-ray assayed, will take place in FY 1984. Results will be 
compared to those obtained from the NDA techniques. The NAS 
uses pulsed-neutron interrogation (differential- dieaway technique) 
and passive neutron measurements to determine fissile component 
and an upper-limit estimate of the total TRU activity contained in 
each waste drum. Of the 171 waste drums assayed to date, nine 
drums were determined to contain less than 10 nCi/g TRU iso- 
topes. An additional number of drums (approximately 20%) are ex- 
pected to be categorized as non-TRU, which is presently defined as 
less than 100 nCi/g TRU concentration. This requires a detailed 
analysis of the data which includes waste matrix compensation, sys- 
tematic qualitative and quantitative gamma-ray analyses, and inter- 
pretation of neutron multiplicity data. Reproducibility of the active 
assay measurements on a single waste drum indicate agreement to 
+-3% relative error. 14 references, 24 figures, 8 tables. 


23025 (ORNL/TM—9094) Developments in open tubular 
liquid chromatography. Vargo, J.D.; Maskarinec, M.P.; Se- 
paniak, M.J. (Oak Ridge National Lab., TN (USA)). Apr 
1984. Contract AC05-840R21400. 88p. NTIS, PC A05/MF 
A01; GPO Dep. Order Number DE84010585. 

In this report the band broadening introduced by detection 
flow cell use in open tubular liquid chromatography (OTLC) was 
thoroughly examined. Serious loss of chromatographic efficiency 
and resolution can occur if the flow cell size is not properly 
matched with the ID of the column. Detection in a flow cell was 
shown to be more sensitive than on-column detection, but at the ex- 
pense of some loss in chromatographic efficiency. The use of fluo- 
rescence as a sensitive detection method for OTLC was presented 
in detail. The application of the laser as excitation source was de- 
veloped. The laser based fluorometric system proved to be a sensi- 
tive detection method which was relatively easy to operate and op- 
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timize. This system allowed on-column detection to be used. An 
electro-etching procedure for borosilicate glass developed by Jor- 
genson and Guthrie was modified such that longer columns could 
be effectively etched. It was shown that the acidification of the 
etched glass surface significantly increased capacity factor (k’) 
values for bonded phase columns. Soda-lime glass was shown to be 
the most suitable material for column fabrication. Complex natural 
samples were separated by OTLC. The alkyl phenol compounds in 
a coal-derived liquid were separated and tentatively identified. A 
chromatographic separation of a derivatized sample of coal oil 
bases is also presented. 


23026 (ORNL/TM—9141) Capillary zone electrophore- 
sis: instrumentation and use with nonaqueous solvents. David, 
P.A.; Pellechia, P.J.; Manning, D.L.; Maskarinec, M.P. (Oak 
— National Lab., TN (USA)). Apr 1984. Contract 
AC05-840R21400. 28p. NTIS, PC A03/MF A0l; GPO 
Dep. Order Number DE84010617. 

Capillary zone electrophoresis was performed in open tubu- 
lar fused silica capillaries as small as 60 ym inside diameter at ap- 
plied voltages up to 30 kV. On-column detectors based on ultravio- 
let absorbance and molecular fluorescence were designed and con- 
structed. Migration of polynuclear aromatic hydrocarbons (PNA) 
was observed in aqueous as well as nonaqueous media. Electroos- 
motic flow allowed separation of compounds by differential migra- 
tion. Retention times decreased as medium polarity increased. Re- 
tention times ranged from 2 to 15 minutes for PNAs. Efficiency 
was considerably greater in aqueous media although resolution was 
greater in nonaqueous media. 


23027 (PB—84-141027) Application of inorganic ion ex- 
changers to metallurgy. Report of investigations/1983. 
Shanks, D.E.; Noble, E.G.; Pierzchala, A.M.; Bauer, D.J. 
(Bureau of Mines, Reno, NV (USA). Reno Research 
Center). Nov 1983. 25p. (BM-RI—8816). NTIS, PC A02/ 
MF AOI. 

Library of Congress catalog card No. 83-14229. 

The Bureau of Mines surveyed a variety of inorganic ion-ex- 
change materials to determine their suitability for removing valua- 
ble accessory elements and troublesome contaminants from metal- 
lurgical process and waste streams. Most of the materials, which in- 
cluded molecular sieves, heteropolyacid salts, and hydrous metal 
oxides, did not give adequate separations, did not have the neces- 
sary stability in strong acids or bases, or were not in a physical 
form suitable for ion-exchange use. Many of the suitable inorganic 
materials, especially the hydrous oxides, were capable of cation ex- 
change with high capacity only in basic conditions, which caused 
hydrolysis of most of the cations tested. 


23028 (PNL-SA—11624) Solving corrosion problems with 
surface analysis. Baer, D.R. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Mar 1984. Contract AC06-65RL01830. 
26p. (CONF-840304—3). NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. Order Number DE84008652. 

From 35. Pittsburgh conference and exposition on analytical 
chemistry and applied spectroscopy; Atlantic City, NJ, USA (5 
Mar 1984). 

Portions are illegible in microfiche products. 

Surface analysis methods, in combination with traditional 
tools for corrosion research, have proven useful for the understand- 
ing and solution of a wide variety of corrosion problems. This 
paper reviews the use of several surface analysis methods in appli- 
cations ranging from industrial problem solving to fundamental re- 
search work. A few specific examples are given from the areas of 
protective film formation, high temperature gaseous corrosion and 
intergranular stress corrosion cracking. Auger Electron Spectrosco- 
py (AES), X-ray Photoelectron Spectroscopy (XPS), Rutherford 
Backscattering Spectroscopy (RBS), Nuclear Reaction Analysis 
(NRA), and Laser Raman Spectroscopy are among the techniques 
discussed. Several examples of current uses of each method are 
listed, and advantages and limitations of the various methods for 
corrosion work are noted. 
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23029 (SSI-A—82-23) Measurement of radon by means 
of track etch film in a cup. Nyblom, L.; Swedjemark, G.A. 
(Statens Straalskyddsinstitut, Stockholm (Sweden)). Mar 
1983. 14p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84701253. 

The film was mounted into a cup with a filter in order to 
prevent the radon daughters to reach the measuring volume. The 
detectors were exposed on six rounds, the lowest level being 
approx. 50 Bq/m* and the highest 2000 Bq/m® times 3 months. The 
influence of exposure time was investigated. 


23030 (UM-P—82/76) Charge collection in an external 
proton beam. Wookey, C.W.; Somswasdi, B.; Rouse, J.L. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1982. 35p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84701252. 

Results from the measurement of the stability of charge col- 
lected from the target and exit foil, or as alternatives, the y-ray or 
backscattered proton counts from the exit foil and the Ar X-ray 
counts from the air path in an external proton beam are presented. 
These results show that comparative analysis of material mounted 
in air is reliable, using either the collected charge or the y-ray 
counts as the normalizing factor, if there are no earthed objects in 
close geometry. The backscattered proton counts can also be used, 
but not the Ar X-ray counts, unless the current is stabilized. The 
electrical or thermal conductivity of the target and the target to 
exit foil separation do not affect the proportionality of the collected 
charge and the y-ray counts to the charge incident on the target. 


23031 (ZfI-Mitt—69, pp 71-78) Computer code for tracer 
experiment data analysis. Schoen, J. Jun 1983. NTIS (US 
Sales Only), PC A21/MF A01. (CONF-8209206—). 

From 2. working meeting on radioisotope application and ra- 
diation processing in industry; Leipzig, German D.R. (28 Sep 1982). 

A FORTRAN program for the analysis of residence time 
distributions obtained with the aid of radionuclides for the sake of 
system identification is presented. With the program the spectra of 
series of experiments recorded digitally at different points of the 
system can be processed. Spectra and derived functions can be cal- 
culated and represented graphically in a number of different ways 
and in a second step visual model selection is possible. 


23032 Study of protonic diffusion in hydrogen uranyl 
phosphate using a pulsed-field-gradient NMR method. Tsai, 
Y.T.; Halperin, W.P.; Whitmore, D.H. (Northwestern 
Univ., Evanston, IL). Journal of Solid State Chemistry; 50: 
No. 3, 263-272(Dec 1983). Contract AC02-76ER02564. 

The diffusion of ‘H in the fast protonic conductor 
H(UO2PO;,) x 4H2O has been investigated as a function of tempera- 
ture by employing pulsed field gradient NMR measurements. In the 
light of the present diffusion results and published conductivity ob- 
servations on the same compound, it is likely that protonic diffusion 
and conductivity in this material occur by the same mechanism. 
Possible mechanistic processes for the proton motion in this materi- 
al which are consistent with the activation energy for protonic dif- 
fusion found in this study are briefly discussed. 9 figures. 


23033 Near-infrared reflectance analysis by Gauss-Jordan 
linear algebra. Honigs, D.E.; Freelin, J.M.; Hieftje, G.M.; 
Hirschfeld, T.B. (Department of Chemistry, Indiana Univer- 
sity, Bloomington, Indiana 47405). Applied Spectroscopy; 37: 
No. 6, 491-496(Nov 1983). 

Near-infrared reflectance analysis is an analytical technique 
that uses the near-infrared diffuse reflectance of a sample at several 
discrete wavelengths to predict the concentration of one or more of 
the chemical species in that sample. However, because near-infrared 
bands from solid samples are both abundant and broad, the reflec- 
tance at a given wavelength usually contains contributions from 
several sample components, requiring extensive calculations on 
overlapped bands. In the present study, these calculations have 
been performed using an approach similar to that employed in 
multi-component spectrophotometry, but with Gauss-Jordan linear 
algebra serving as the computational vehicle. Using this approach, 
correlations for percent protein in wheat flour and percent benzene 
in hydrocarbons have been obtained and are evaluated. The advan- 
tages of a linear-algebra approach over the common one employing 
stepwise regression are explored. 
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23034 Intra-alkali matrix effects in the inductively cou- 
pled plasma, Faires, L.M.; Apel, C.T.; Niemczyk, T.M. 
(Chemistry Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545 (L.M.F., C.T.A.) and Depart- 
ment of Chemistry, University of New Mexico, Albuquer- 
que, New Mexico 87131 (T.M.N.)). Applied Spectroscopy; 37: 
No. 6, 558-563(Nov 1983). 

Spatial profile studies are used to determine the interference 
effects of alkali matrix elements on the observed emission of alkali 
analyte elements in the inductively coupled plasma. These interfer- 
ences are referred to as intra-alkali matrix effects. It is found that 
significant enhancement of the analyte emission occurs low in the 
plasma in the initial radiation zone where atomic emission is most 
intense and that a slight downward shift in the vertical position of 
the emission peak is caused by the presence of the alkali matrix. A 
“same value” point occurs in the normal analytical zone where no 
net effect of the matrix on analyte emission is apparent. In the tail 
plume of the plasma, some lesser enhancement is again observed. 
The magnitude of the enhancement effect increases as the ionization 
potential of the matrix element deccreses, and the effect appears 
linear with matrix concentration. The data suggest that the interfer- 
ence mechanism is related to an increase in electron density in the 
lower region of the plasma, and analytical correction for the inter- 
ference is recommended for alkali determinations in the inductively 
coupled plasma. 


23035 Deposition of volatile fission products in sintered 
metal filters. Hanson, M.S. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Radioactive Waste Management and the 
Nuclear Fuel Cycle; 4: No. 2, 107-127(Oct 1983). 

Sintered metal filters from a radioactive high-level waste vit- 
rification system were gamma scanned and destructively examined 
by chemical and radiochemical means. Analyses of X-ray spectra 
generated by wavelength dispersive spectrometry from within the 
interior of the filter media disclosed the presence of Ru, the only 
fission product deposited in significant amounts. Very low levels of 
praseodymium, neodymium and cesium were also detected. Ruthe- 
nium was determined to be distributed on the filter surfaces by si- 
multaneously monitoring the Ru and Fe X-ray responses during 
scans across the filter samples. Ruthenium-106 loadings of 0.2 wg/ 
cm? of filter surface area were found. Of the Ru fed to the calciner, 
0.68% was trapped in the filters, 97% of which was originally in a 
volatilized form. Radiochemical analyses of calcine samples taken 
from the filter cake showed enrichments of 7.6 times, 1.9 times, and 
6.1 times over bulk calcine for Ru, Cs, and Tc, respectively. 


23036 Autoionization of Hg, Cd, and Zn atoms by elec- 
tron impact ionization. Carlson, K.D.; Rauh, E.G. (Argonne 
National Lab., IL). High Temperature Science; 16: No. 5, 
341-357(Oct 1983). Contract W-31-109-ENG-38. 

Mercury vapor frequently has been used as a convenient ca- 
librant for the energy scale in the mass spectroscopy of high tem- 
perature molecules by electron impact ionization. Near the ioniza- 
tion threshold, however, the ion yield of Hg, as well as that of Cd 
and Zn, is enhanced by autoionization, and this shifts the appear- 
ance potentials of ions produced by an electron beam having a ther- 
mal distribution of kinetic energies. This problem is analyzed in re- 
lation to the shapes of ionization efficiency curves of Hg, Cd, and 
Zn compared to the convolution of experimental ionization prob- 
abilities and the electron energy distribution. This analysis illus- 
trates the usefulness of examining the thermal tailing regions of ion- 
ization efficiency curves for indications of the ionization mecha- 
nisms. The linearly extrapolated appearance potential of Hg for ac- 
celerated thermal electrons has been found to be shifted above the 
ionization potential by 0.15 +/- 0.01 eV because of the enhance- 
ment by autoionization. 


23037 Rapid method for the determination of americium- 
curium, plutonium and thorium in biological and environmen- 
tal samples. Bernabee, R.P. (US Dept. of Energy, Idaho 
Falls). Health Physics; 44: No. 6, 688-691(Jun 1983). 

A procedure is described which provides a rapid and reliable 
method for the determination of americium, curium, thorium and 
plutonium in environmental samples and in samples containing large 
quantities of zirconium, titanium, chromium, aluminum and iron. 
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The procedure permits the determination of thorium and plutonium 
in samples containing an inordinate amount of rare earths. The 
entire procedure from sample dissolution to final fractions ready for 
electrode-position or coprecipitation on cerium hydroxide or fluo- 


ride for alpha spectrometry requires abut 5 hr for eight samples. 
(JMT) 


23038 Modeling of experimental data with interactive 
graphics. Balaban, D.J.; Wang, J.L.; Frazer, J.W. (Lawrence 
Livermore National Lab., CA). Analytical Chemistry; 55: 
No. 6, 900-904(May 1983). Contract W-7405-ENG-48. 

An important aspect of modern chemical experimentation 
which is frequently overlooked is the rapid analysis of measured 
data. Computer programs used to perform this task are often labori- 
ous and noninteractive making the analysis process very painful and 
rigid. A good deal of reprogramming must be done to accommo- 
date new models and analyze data sets. DMODEL is a program 
which provides the experimenter with flexible, highly interactive 
graphical data analysis tools. The program is extremely flexible and 
requires no reprogramming when new models are used. Models are 
entered into the program by typing them as input lines. Linear 
least-squares curve fitting can be easily carried out as can general 
interactive and exploratory data analysis. 


23039 Determination of chlorinated pesticides in urine by 
molecular neutron activation analysis. Opelanio, L.R.; Rack, 
E.P.; Blotcky, A.J.; Crow, F.W. (Univ. of Nebraska, Lin- 
coln). Analytical Chemistry; 55: No. 4, 677-681(Apr 1983). 
Contract AC02-76ER01617. 

A molecular neutron activation analysis (MoNAA) proce- 
dure employing solvent extraction and high-performance liquid 
chromatography separation techniques with subsequent irradiation 
of the eluted fractions and radioassay for **Cl activity is applied to 
the determination of trace quantities of DDT and its metabolites 
DDA [bis(p-chlorophenyl)acetic acid], DDD _ [1,1-dichloro-2,2- 
bis(p-chloropheny])ethane], and DDE[I,1-dichloro-2,2-bis(p- 
chlorophenyl)ethylene] in urine. Data and confirmation analyses 
using mass spectrometry are presented. 


23040 Normal-phase liquid chromatography/Fourier 
transform infrared spectrometry for analysis of nonpolar ma- 
terial with semipreparative, analytical, and microbore col- 
umns. Johnson, C.C.; Taylor, L.T. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg). Analytical Chemistry; 55: 
No. 3, 436-441(Mar 1983). Contract FG22-81PC40799. 
Results which have evolved from an evaluation of high per- 
formance liquid chromatography/Fourier transform infrared spec- 
trometry (HPLC/FTIR) employing semipreparative, analytical, and 
microbore scale separations are presented. Normal-phase chroma- 
tography on silica gel has been carried out with Freon-113 elution. 
Model mixtures of aliphatic and aromatic hydrocarbons and nonpo- 
lar constituents in coal liquefaction process solvents have been sep- 
arated. Best results have been obtained with the semipreparative 
and microbore modes because of the higher sample concentration 
developed at the detector. This study has shown the feasibility of 
microbore HPLC/FTIR which will enable chromatographers to 
economically use exotic solvents with large infrared windows. 


23041 Isolation of thiophenic compounds by argentation 
liquid chromatography. Joyce, W.F.; Uden, P.C. (Univ. of 
Massachusetts, Amherst). Analytical Chemistry; 55: No. 3, 
540-543(Mar 1983). Contract AC02-77EV04320. 

A liquid chromatographic method for the isolation of thio- 
phenic compounds from aromatic shale oil fractions is described. 
Separate one-ring and two-ring aromatic fractions were first ob- 
tained by two stages of silica adsorption chromatography. Thio- 
phenic compounds were then separated by class from these frac- 
tions by argentation chromatography on a silver nitrate coated 
silica column. Fractions were examined by capillary gas chroma- 
tography with flame ionization and flame photometric detection to 
follow the sulfur profiles of the enriched eluates. Virtually com- 
plete separation was achieved for one ring thiophenes, and benzoth- 
iophenes were enriched by about 96% in comparison to naphtha- 
lenes. Comparisons are drawn between the method developed and 
sulfuric acid extraction and sulfoxide/sulfone oxidation. 
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23042 Surface chemical information from electron- and 
photon-stimulated desorption. Knotek, M.L. (Sandia National 
Labs., Albuquerque, NM (USA)). Physica Scripta; T6: 94- 
103(1983). (CONF-8209101—). 

From Inelastic ion, surface collision conference; Middlefart, 
Denmark (21 Sep 1982). 

Portions are illegible in microfiche products15 refs. 

Electron- and photon-stimulated desorption can directly or 
indirectly provide atomic and structural information on the chemi- 
cal state of surfaces and adsorbates on surfaces. Information is con- 
tained in the variation of desorption yield with chemical state, ion 
energy distributions, ion angular distributions, and in desorption 
thresholds and spectral dependence. Current models for desorption 
discuss both ionic and covalent systems and provide considerable 
insight into the environment of desorbing species. Widely studied 
examples include oxygen on metals, CO on metals, hydrogen on 
metals and semiconductors, and cryogenic molecular solids as 
models for desorption. All of these systems show variations in ion 
yield with chemical state of the desorbing species which in many 
cases fit existing models and in many cases suggest new mehcan- 
isms of desorption. Ion energy and angular distributions provide 
signatures of the type of state yielding desorption and the local 
structure of the desorption site. Desorption spectra can provide 
electronic and structural details of the bonding site from the analy- 
sis of near edge and extended fine structure. Near edge structure 
can also be used as a signature by comparison to systems of known 
chemical environment. The above examples of the combined use of 
the different variations of the desorption experiment are discussed. 


23043 Development of a process for PCB removal from 
triaryl phosphate hydraulic fluids by vacuum distillation. 
Longanbach, J.R.; Mink, W.H. (Battelle Columbus Lab., 
OH). Environmental Science and Technology; 17: No. 5, 305- 
307(1983). 

A method of separating PCBs (Aroclor 1242) from a triaryl 
phosphate ester based hydraulic fluid that yields a fluid suitable for 
reuse in an aluminum die casting foundry was identified in a labora- 
tory study. Experiments were done to determine the separation effi- 
ciency and product qualities resulting from the use of vacuum, 
steam, and azeotropic distillation, solvent extraction, foam fraction- 
ation, filtration, and adsorption techniques. Vacuum distillation was 
found to remove over 98% of the PCBs with recoveries of fluid, 
containing less than 50 ppm PCBs, of 90% at 5 mmHg vacuum, 
and 85% at 30 mmHg vacuum. The PCBs (bp 225-365°C) were dis- 
tilled from the hydraulic fluid (bp >400°C). The product met indus- 
try standards for acid number and viscosity required for reuse. The 
data needed to design a 5 gallon/min pilot plant for the vacuum 
distillation of PCBs from hydraulic fluid in storage at an aluminum 
die casting foundry were also obtained. 


23044 (DOE-tr—4002301) Properties of membranes com- 
posed of polyaniline and polypyrrole redox exchanger semi- 
conductor polymers, Messina, R.; Sarazin, C.; Yu, L.T.; 
Buvet, R. Translated from Journal de Chimie Physique et de 
Physico-Chimie Biologique ; 73: 9-10(1976). Contract AC02- 
83CH10093. 6p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84002301. DE84002301 

Polyaniline and polypyrrole heterogeneous membranes show 
both redox exchange properties and ionic exchange properties. 
They have permselective transport properties that depend on the 
redox state of the membrane. This behavior is interpreted by means 
of potential pH diagrams. 
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REFER ALSO TO CITATION(S) 21748, 22099, 22650, 22878, 23067, 23147, 
23920 


23045 (DOE/ET/00088—T1) Investigation of the crys- 
tallization kinetics of an incongruent melting salt hydrate 
under metastable conditions. Final report. Klug, D.L.; Pig- 
ford, R.L. (Delaware Univ., Newark (USA). Dept. of 
Chemical Engineering). 6 Jan 1984. Contract FG02- 
79ETO0088. 4p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE84008666. 
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The rates of growth of crystals of both the hydrated and the 
anhydrous forms of sodium sulfate in aqueous solution have been 
measured. In a first set of experiments single crystals were used. It 
was found that the growth of the hydrated crystals was controlled 
by mass transfer; the anhydrous crystals grow at rates controlled by 
the rates of incorporation of ions into the crystal lattice. Our final 
experiments were done in a stirred batch crystallizer in which both 
growth and secondary nucleation of new crystals occurred in a 
slurry of many crystals. The results showed that the growth rates 
were proportional to the square root of particle size and were ap- 
proximately in agreement with the data for single crystals. Without 
seed crystals the rate of generation of new crystals was governed 
by heterogeneous or secondary nucleation. 


23046 (DOE/PC/60795—2) Technical progress report, 
January 1-March 31, 1984. (Northwestern Univ., Evanston, 
IL (USA). Dept. of Chemistry). 1984. Contract FG22- 
83PC60795. 3p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
Order Number DE84010484. 

Portions are illegible in microfiche products. 

This research project makes use of Auger and XPS measure- 
ments to determine the chemical nature of the stable, catalytically 
active surface formed by supported iron, to elucidate the chemistry 
of the surfaces, and to investigate the differences in surface chemis- 
try between bulk and supported iron. Efforts have focussed on 
measurements of x-ray photoelectron spectra (XPS) and Auger 
electron spectra of various iron compounds. Goal was to character- 
ize the surface chemistry of these standard materials in order to an- 
ticipate the chemistry to be expected for supported iron. 


23047 (DP-MS—83-91) Chemical aspects of **’ Np 
Moessbauer spectroscopy. Karraker, D.G. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1984. Contract ACO09-76SR00001. 14p. (CONF- 
840415—19). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84009498. 

From 187. national meeting of the American Chemical Soci- 
ety; St. Louis, MO, USA (8 Apr 1984). 

The **7Np Moessbauer effect has been especially useful in 
studies of neptunium chemistry, by virtue of its excellent resolution 
and straightforward experimental techniques. Neptunium can have 
valences from +3 to +7, and a broad range of compounds can be 
prepared that are analogous to those of other actinide elements. 
Studies on neptunium compounds, for example, have a ready appli- 
cation to the analogous compounds of uranium and plutonium. The 
emphasis in this paper will be on the application of the **7Np 
Moessbauer effect to problems in neptunium chemistry. 


23048 (GKSS—83/E/36) Bentonite-stabilized CDA/CTA 
membranes for seawater desalination. Pt. 2. Demisch, H.U.; 
Finken, H. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1983. 
2lp. (In German). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84750951. 

The bentonite-stabilized seawater desalination membranes de- 
veloped at GKSS were characterized by two transport coefficients. 
Both the hydrodynamic permeability as well as the electro-mechan- 
ical coefficient were significantly changed after 2000 hours RO rest 
runs. Their alterations were interpreted - applying the fively-porous 
membrane model - as an increase of the diffusion potential and a 
decrease of the streaming potential. The salt diffusion coefficient 
was analysed to be diminished by about 10%. The lowest perform- 
ance changes of the membranes with 1000 ppm bentonite dope, sup- 
port the experimental findings of flux-stabilization of bentonite-con- 
taining CDA/CTA membranes, published previously. 


(iC—83/157) Ground-state properties and optical 
siitintions of a solvated electron in molten alkali halides. 
Roman, E.; Senatore, G.; Tosi, M.P. (International Centre 
for Theoretical Physics, Trieste (Italy)). Sep 1983. 17p. 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84701191. 

Properties of solvated electrons at high dilution in four 
molten alkali halides are investigated theoretically. A self-consistent 
evaluation of the bound ground state of the electron and of the sur- 
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rounding liquid structure, already developed in a previous paper, is 
compared with the results of NMR hyperfine shifts and magnetic 
susceptibility measurements. The absorption bands associated with 
Franck-Condon 1ls—2p and 1s—3p transitions are calculated and 
compared with the available data of optical absorption, with special 
emphasis on the detailed analysis by Yuh and Nachtrieb for molten 
CsCl. An instability of the excited states against ionic relaxation 
and the origin of a finite lifetime for the ground state are also dis- 
cussed. Finally, the perturbation induced by the solvated electron 
in the fundamental absorption of the molten salt is estimated. 


23050 (INIS-SU—198, pp 387) Targets of boron iso- 
topes. Stepanenko, V.A.; Kozeratskaya, G.N.; Gorovenko, 
L.N.; Dobrikov, V.N.; Shvedov, A.A. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23051 (INIS-SU—198, pp 388) Targets of lithium and 
fluorine isotopes. Stepanenko, V.A.; Kozeratskaya, G.N. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23052 (LBL—17306) Determination of energetics ana 
spectra of simple molecular systems using theoretical meth- 
ods. Raine, G.P. (Lawrence Berkeley Lab., CA (USA)). Oct 
1983. Contract AC03-76SF00098. 94p. NTIS, PC A0S/MF 
A01; 1; GPO Dep. Order Number DE84009668. 

Portions are illegible in microfiche products; Thesis. 

Ab initio molecular orbital theory og been used to evaluate 
several chemical systems. The applicability of the current standard 
models has been explored. Within the Hartree-Fock self-consistent- 
field (SCF) and configuration interaction (CI) approaches, the non- 
relativistic Schroedinger equation was used to determine energetic 
stability of the dimers of carbon monoxide and carbon monosulfide. 
For these systems the harmonic vibrational frequencies were pre- 
dicted and the nature of the chemical bond in the dimers was ex- 
plored. Application of the Breit-Pauli Hamiltonian, including only 
those terms important to small systems, within an SCF and CI 
treatment was used to explore relativistic effects. A prediction for 
the importance of these effects on the methylene molecule is given, 
with particular focus on the singlet-triplet excitation energy. Focus- 
ing on vibrational frequencies, anharmonic effects were included 
using the Darling-Dennison-Watson Hamiltonian. Using a variation- 
al treatment, frequencies were predicted for the molecular ion, 
O2H*, at the SCF and CI levels of theory using double zeta (DZ) 
and double zeta plus polarization (DZP) basis set. 


23053 (SAND—84-0760C) Model catalytic studies using 
metal single crystals. Goodman, D.W. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 10p. (CONF-840405—10). NTIS, PC A02/MF 
A0l; 1; GPO Dep. Order Number DE84010267. 

From NACE corrosion ‘84 international forum and exhibi- 
tion; New Orleans, LA, USA (1 Apr 1984). 

Portions are illegible in microfiche products. 

The examples of the model studies presented show how the 
meshing of modern surface techniques with reaction kinetics can 
provide detailed insight into the mechanisms of surface reactions 
and serve as a valuable complement to the more traditional tech- 
niques. Close correlations between these two areas holds great 
promise for a better understanding of the many subtleties of hetero- 
geneous catalysis. 


23054 Equilibrium pressures over the systems bismuth 
trisulfate-dibismuthmonoxydisulfate and dibismuthmonoxydis- 
ulfate-dibismuthdioxymonosulfate. Slow transformation be- 
tween two crystalline forms of dibismuthmonoxydisulfate. 
Jones, W.M. (Los Alamos National Laboratory, University 
of California, Los Alamos, New Mexico 87545). Journal of 
Chemical Physics; 80: No. 7, 3408-3419(1 Apr 1984). 
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Equilibrium total pressures over the named solid systems 
were obtained in a static system. Simultaneous establishment of 
equilibrium (4) by platinum black catalyst mixed with the solids 
allows the data to be represented in terms of the equilibria (1), (2), 
and (3). Bix(SQ4)s = B-BizO(SO.)2+SOs, (1) AH® = 38.39, AS® = 
43.9, T/sub m/ = 785, Bis(SOQx)s = a-BizO(SOu)2+SOs, (2) AH® 
= 33.71, AS®° = 38.1, T/sub m/ = 760, B-BixO(SOQsp = 
BigO2SO,+SOs, (3) AH® = 41.93, AS®° = 37.3, T/sub m/ = 950, 
SOs = SO2+1/2 Os. (4) The enthalpy (kcal mol™') and entropy 
changes (cal K~! mol~*) are assigned to the middle of the range of 
temperatures covered T/sub m/ (K). The unusually sluggish trans- 
formation between the low temperature a and a new high tempera- 
ture B form of BizO(SQx)2 allowed equilibrium pressures for equi- 
librium (1) to be determined below the transformation temperature 
T/sub t/, where the B form is metastable, as well as above T/sub 
t/. Pressure data for equilibria (1) and (2) gave T/sub t/ = 811 +- 
2 K. Annealing-x-ray diffraction methods gave T/sub t/ = 808 +- 
3 K. The entropy change for the transformation is rather large 
(5.76 +- 0.13 cal K~! mol~'). The possible nature of the transfor- 
mation is considered. 


23055 Theoretical study of the interaction of N2 with 
water molecules. (H2O)/sub n/:N2, n = 1—8. Curtiss, L.A.; 
Eisgruber, C.L. (Chemical Technology Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Journal of 
Chemical Physics; 80: No. 5, 2022-2028(1 Mar 1984). 

Ab initio molecular orbital calculations including correlation 
energy have been carried out on the interaction of a single H2O 
molecule with No. The potential energy surface for H2O:Ne is 
found to have a minimum corresponding to a HOH xxx Nz struc- 
ture with a weak (<2 kcal mol~!) hydrogen bond. A second, less 
stable, configuration corresponding to a H2O xxx Nz structure with 
Ne bonded side on to the oxygen of H2O was found to be either a 
minimum or a saddle point in the potential energy surface depend- 
ing on the level of calculation. The minimal STO-3G basis set was 
used to investigate the interaction of up to eight HzO molecules 
with Ne. Two types of clusters, one containing only HOH xxx Ne 
interactions and the other containing both HOH xxxN2 and H2,O 
xxx Nz interactions, were investigated for [N2:(H2O)/sub n/, n = 
2—8]. 


23056 Characterization of the first examples of isolable 
molecular hydrogen complexes, M(CO)3(PRs)o(H2)(M = Mo, 
W; R = Cy, i-Pr): evidence for a side-on bonded Hp ligand. 
Kubas, G.J.; Ryan, R.R.; Swanson, B.I.; Vergamini, P.J.; 
Wasserman, H.J. (Los Alamos National Lab., NM). Journal 
o “ American Chemical Society; 106: No. 2, 451-452(25 Jan 

Reported were the first examples of isolable transition-metal 
complexes containing a coordinated dihydrogen molecule, charac- 
terized by a variety of spectroscopic and structural methods to pos- 
sess n?-bonded hydrogen. The dihydrogen ligand is symmetrically 
coordinated in an n? mode with average tungsten-hydrogen dis- 
tances of 1.95 (23) angstroms (x-ray) and 1.75 angstroms (neutron, 
AF). The H-H separation is 0.75 (16) angstrom (x-ray) and 0.84 
angstroms (neutron, AF), slightly larger than that obtained from 
free He (0.74 angstroms). The He ligand axis is approximately paral- 
lel to the trans phosphorous-phosphorus direction. Vibrational spec- 
tra of solid samples of the Hz, D2, and HD forms (M = W) are 
consistent with coordination of molecular Hz. The H2 complexes 
are significant in that they may represent an arrested form of oxida- 
tive addition of Hz to metals. 1 table (DP) 


23057 High Resolution Electron Energy Loss vibrational 
studies of CO coordination to the (1010) surface of ZnO. 
D'Amico, K.L. (Massachusetts Inst. Of Tech., Cambridge); 
McFeely, F.R.; Solomon, E.I. Journal of the American 
Chemical Society; 105: No. 21, 6380-6383(19 Oct 1983). Con- 
tract AC02-78ER04998. 

High Resolution Electron Energy Loss Spectroscopy 
(HREELS) has been used to study the interaction of CO with the 
(1010) ZnO surface. The results presented represent the first suc- 
cessful effort to use HREELS to measure the vibrations of CO on 
any single crystal metal oxide surface and serve as a complement to 
our earlier photoelectron spectroscopic studies of the CO/ZnO 
system. Observation of the intraligand C-O stretching mode (273 
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meV, 2202 cm™?) and its first overtone (539 meV, 4348 cm™') 
verify that the CO molecule adsorbed at low coverages under ul- 
trahigh-vacuum (UHV) conditions on (1010) is indeed the same ” 
high frequency” CO observed on ZnO powders. In addition, obser- 
vation of the Zn-C metal-ligand stretch (31 meV, 250 cm™*) enables 
application of a normal mode calculation which indicates that the 
majority of the increased CO stretching frequency is due to an in- 
crease in the CO force constant and not just due to mechanical 
coupling to the surface. These results are discussed in light of the 
mechanism of methanol synthesis on ZnO. 


23058 Syntheses and structures of new molybdenum com- 
plexes with dithiobenzoate and dimercaptotoluene ligands. 
Structural comparisons in a series of dithiolate-bridged dimers 
of molybdenum(III). Miller, W.K.; Haltiwanger, R.C.; Van- 
derveer, M.C.; DuBois, M.R. (Univ. of Colorado, Boulder). 
Inorganic Chemistry; 22: No. 21, 2973-2979(Oct 1983). 

The reaction of [C;HsMo(CO)s} with Zn(SsCCsHs)2 has re- 
sulted in the formation of two new molybdenum complexes con- 
taining the dithiobenzoate ligand, CsHsMo(CO),S2CCsHs (I) and 
[CsHsMo(S)S2CCsHsh(I1). Dimer II has been characterized by an 
X-ray diffraction study. The complex crystallizes in space group 
P2:/n with a = 16.708 (4) Angstrom, b = 22.510 (4) Angstrom, c 
= 6.465 (1) Angstrom, and 8B = 94.88 (1)°. The molecule consists 
of disulfido-bridged dimers with eta'-CsHs~ and bidentate 
S2CCsHs~ ligands coordinated to each molybdenum ion. A syn ori- 
entation of ligands is observed with the two dithiobenzoate ligands 
in approximately parallel orientations. The metal-metal distance is 
3.073 (1) Angstrom, and in the MoS: core the dihedral angle be- 
tween the Mo(1)S2 and Mo(2)S2 planes is 126° The reaction of 
[CsHsMo(CO)s}2 with dimercaptotoluene also results in the forma- 
tion of two new products [CsHsMo(CO)S2CsHs(CHs)h (III) is pro- 
posed to be a single isomer of low symmetry on the basis of spec- 
tral data. Irradiation of III produces [CsHsMoS2CsHs(CHs)},(IV), 
which is isostructural with the previously reported dimer 
[CsHsMo(SC2H2S)h(V). X-ray diffraction data for IV and V are 
presented. IV crystallizes in space group P2;/c with a = 12.065 (2) 
Angstrom, b = 6.403 (2) Angstrom, C = 16.134 (3) Angstrom, and 
B = 111.53 (1)° The cell parameters for V in space group Cmca 
are a = 10.440 (1) Angstrom, b = 13.199 (2) Angstrom, and c = 
11.015 (2) Angstrom. The structural features of an extensive series 
of molybdenum(III) dimers of the general formula [CsHsMo(p- 
SR): are compared. 4 figures, 9 tables 


23059 Raman spectra of KCIO, and KBrO, in anhydrous 
HF and the acid strengths of perchloric and perbromic acids. 
Stein, L.; Appelman, E.H. (Argonne National Lab., IL). In- 
organic Chemistry; 22: No. 21, 3017-3020(Oct 1983). Con- 
tract W-31-109-ENG-38. 

Perchlorate and perbromate ions are partially protonated in 
anhydrous HF, and the Raman spectra of such solutions show 
peaks attributed both to the anions and to their undissociated conju- 
gate acids. Quantitative analysis of the spectra as a function of con- 
centration permits evaluation of the equilibrium constants for pro- 
tonation. Perbromic acid is found to have 6 times the acid strength 
of perchloric acid. From comparison with data on other acids in 
aqueous solution and in CF3;COsH, the acid dissociation constant of 
HBrO, in aqueous solution is estimated to be 10/sup 8.5/. If the rel- 
ative acidities of HBrO, and HCIO, in HF remain the same for the 
neat acids, HBrO, will have a Hammett acidity function, Ho, of 
about -13.8. Relative Raman scattering coefficients for the strongest 
bands of the two anions and their conjugate acids are also reported. 
4 figures, 4 tables 


23060 Magnetic and Mossbauer characterization of tran- 
sition metal catalysts supported on aluminosilicates. Oskooie- 
Tabrizi, M.; Lo, C.; Mulay, L.N. (Materials Science and En- 
gineering Dept., (136 MRL Bldg.), The Penn. St. Univ., 
Univ. Park, “PA 16802). IEEE (Institute of Electrical and 
Electronics Engineers) Transactions on Magnetics; MAG-19: 
No. 5, 2001-2003(Sep 1983). 

Decomposition of Fes(CO):2 on a series of mordenites was 
studied by magnetic measurements and Mossbauer spectroscopy. 
Particle size determination for these Fischer-Tropsch catalysts indi- 
cated that the best dispersion can be obtained when the number of 
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acid sites in mordenite is maximum. Thermomagnetic measurements 
and Mossbauer spectroscopy suggested that some iron clusters are 
inside the pores of mordenites. The change in the Mossbauer 
isomer shift for Fe/mordenites elucidated the nature of metal-sup- 
port interactions. 


23061 New reducing system: calcium metal in amines. 
Reduction of aromatic hydrocarbons. Benkeser, R.A.; Bel- 
monte, F.G.; Kang, J. (Purdue Univ., West Lafayette, IN). 
Journal of Organic Chemistry; 48: No. 17, 2796-2802(26 Aug 
1983). Contract AC02-81ER 10989. 

A new reducing system consisting of calcium dissolved in a 
mixture of amines (methylamine-ethylenediamine) is described. Rep- 
resentative aromatic hydrocarbons have been reduced by this new 
reagent largely to monoalkenes. Hydrocarbons like tetralin, m- and 
p-xylene, and indan are reduced in excellent yields by the calcium 
system to a crude product containing 88% or better of a single 
alkene. A new technique involving oxymercuration-demercuration 
is used to purify two of the monoalkene isomer mixtures obtained 
in these reductions. Unexpectedly, durene is reduced by the calci- 
um reagent to 1,2,4,5-tetramethyl-1,4-cyclohexadiene in excellent 
yield. Likewise anthracene is reduced in one step to 
1,2,3,4,5,6,7,8,9,10-decahydroanthracene. Experiments designed to 
elucidate why the calcium system does not reduce durene or an- 
thracene to monoalkenes are described. Similarities and differences 
between the calcium-amine and the lithium-amine reducing systems 
are discussed. 1 table. 


23062 Stable isotope production: a distillation process. 
Matwiyoff, N.A.; McInteer, B.B.; Mills, T.R. Los Alamos 
Science; No. 8, 65(Sum 1983). 

The Los Alamos Laboratory uses a 700 ft. distillation 
column, supported over most of its length within a hole in the 
ground, to separate the stable isotope carbon-13 from the common 
isotope carbon-12 by distillation of carbon monoxide. Shorter distil- 
lation columns are used to enrich the stable isotopes nitrogen-15, 
oxygen-17, and oxygen-18. These enriched isotopes are used as 
tracers in many research areas ranging from metabolism to agricul- 
ture to atmospheric circulation. The distillation process is discussed 
and a schematic drawing of the 700 ft. column is presented. 


23063 Measurement of deuterium oxide elution data in 
reversed-phase liquid chromatography with microwave in- 
duced plasma detection. Billiet, H.A.H.; van Dalen, J.P.J.; 
Schoenmakers, P.J.; De Galan, L. (Technische Hogeschool 
Delft, Netherlands). Analytical Chemistry; 55: No. 6, 847- 
851(May 1983). 

From Detection in high performance liquid chromatography 
symposium; Amsterdam, The Netherlands (L9 Jan 1982). 

The retention time of deuterated mobile phase components 
(e.g., DzO) provides the most generally applicable estimate of the 
mobile phase volume in reversed-phase liquid chromatographic 
(RPLC) columns. It is shown that detection of D2O with a refrac- 
tive index detector can be insensitive and unreliable. A specific de- 
tector for deuterium is described that consists of a simple interface 
for the partial evaporation of the column effluent and a microwave 
induced helium plasma for the excitation of deuterium atoms. The 
accuracy of the retention data is demonstrated for a variety of 
mobile phase compositions. The proposed system can be used for 
the specific detection of any volatile deuterated compound. The 
data thus obtained facilitate a fair discussion on the applicability of 
such compounds for the determination of hold-up times in RPLC 
columns. 


23064 Kinetics of adsorption of surface active agents at 
gas-liquid surfaces. Borwankar, R.P.; Wasan, D.T. (Illinois 
Inst. of Tech., Chicago). Chemical Engineering Science; 38: 
No. 10, 1637-1649(1983). Contract AC19-79BC10069. 

A general model of adsorption of surfactants at a gas-liquid 
surface has been developed, which accounts for both the diffusion 
in the bulk and the barrier to adsorption. In this model, the activa- 
tion energy barrier to adsorption is accounted for by means of a 
kinetic expression. A numerical scheme for the solution of the re- 
sulting equation of the diffusion-kinetic model is illustrated for the 
case of the Frumkin isotherm. The model is used to estimate the 
extent of the adsorption barrier from the dynamic surface tension 
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data of two aqueous surfactant systems reported in the literature. A 
simplification of the diffusion-kinetic model is proposed which ac- 
counts for diffusion in the bulk using diffusion-penetration theory. 
The simplified model compares very well with the exact model, es- 
pecially for high barrier resistances. 
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23065 Adsorption and decomposition of hydrocarbons on 
platinum black: Vibrational modes from NIS. Cavanagh, 
R.R.; Rush, J.J.; Kelley, R.D.; Udovic, T.J. (National Meas- 
urement Laboratory, National Bureau of Standards, Wash- 
ington, DC 20234). Journal of Chemical Physics; 80: No. 7, 
3478-3484(1 Apr 1984). 

The adsorption and decomposition of acetylene and ethylene 
on platinum black have been investigated by neutron inelastic scat- 
tering (NIS) studies of the vibrations of chemisorbed species in the 
energy range 30—200 meV. Results are compared in detail with 
electron energy loss spectroscopy (EELS) data and with spectra of 
model inorganic complexes. The NIS spectra for C2H2 and C2H, 
chemisorbed at 120—150 K exhibit a number of spectral features 
(from both the internal modes and modes associated with vibrations 
against the surface metal atoms) which are in general agreement 
with EELS results for Pt(111). Detailed comparison of the spectral 
peak intensities and positions with various models for the adsorbed 
molecules rule out linear (C2H2) or planar (C2H4) species and are 
consistent with bent molecular configurations on the surface. Bond 
angles and force constants are derived from the model fits to the 
neutron data in each case. The NIS spectra of a "saturated’’C.He 
monolayer warmed to 300 K indicates a rearrangement to more 
fully hydrogenated species. Subsequent introduction of H2 at low 
pressure shows little evidence of chemical change while spectra 
measured at high He pressure show coexistence of chemisorbed H 
and saturated hydrocarbons on the surface. Warming the saturated 
C.H, monolayer to 300 K produces a discrete NIS spectrum con- 
sistent with rearrangement to methylated species, possibly ethyli- 
dyne, as suggested from previous EELS studies. 


23066 Preparation of praseodymium(III) chloranilate and 
the crystal structures of Pr2(C;CkO.); . 8C,H;OH and 
Nas[CsH2O(OH)(SOs3)2] . H2O. Riley, P.E.; Haddad, S.F.; 
Raymond, K.N. (Univ. of California, Berkeley). Inorganic 
Chemistry; 22: No. 21, 3090-3096(Oct 1983). Contract AC03- 
76SF00098. 

The crystal structure of Pro(CeClO4)s x 8C2:HsOH (1), a 
complex obtained by slow hydrolysis of o-chloranil (CsCl,O2) in 
acidic ethanol solution, has been determined by single-crystal x-ray 
diffraction techniques with data collected by counter methods. The 
structure of Nas[CsH20(OH)(SOs)2] x H2O (2), the tranion of tiron, 
has also been determined by x-ray crystallography. Crystals of 1 
form in triclinic space group P1 with a = 8.990 (1) Angstrom, b = 
10.503 (2) Angstrom, c = 13.598 (1) Angstrom, a = 99.02 (1)° B 
= 91.50 (1)°, y = 94.44 (1)°. The observed density of 1.643 g cm™* 
is in agreement with the calculated value of 1.671 g cm™$ for one 
unit of Pre(CeClzO4)s x 8C2HsOH per unit cell. The crystal struc- 
ture is a three-dimensional network of alternating (CsClO.)?” and 
Pr* ions in which the chloranilate rings lie about crystallographic 
inversion centers. Crystals of 2 form from aqueous solution in orth- 
orhombic space group Pnma with a = 16.018 (2) Angstrom, b = 
6.972 (2) Angstrom, and c = 9.700 (1) Angstrom. The 
[CsH2O(OH)(SOs)2]* species exhibits rigorous C/sub s/ symmetry, 
with only the two symmetry-related oxygen atoms of each -SOs 
moiety lying out of the plane of the anion. There are no unusual 
aspects of the molecular geometry of 2. Full-matrix least-squares re- 
finement of the structure has converged with R and R/sub w/ indi- 
ces (on /F/) of 0.034 and 0.045 with use of the 805 observations 
with Fo? > 3o(Fo?0. 5 figures, 10 tables 
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23067 Cocatalyzed oxidation of carbon monoxide and tri- 
phenylphosphine using complexes derived from hexarhodium 
hexadecacarbonyl as homogeneous catalyst. Characterization 
of rhodium carbonyl intermediates, oxygen-18 labeling to 
identify oxygen atom sources, and observation of catalyzed 
oxygen atom exchange between carbon dioxide and water. 
Dickson, M.K.; Dixit, N.S.; Roundhill, D.M. (Washington 
State Univ., Pullman). Inorganic Chemistry; 22: No. 21, 
3130-3137(Oct 1983). 

Hexarhodium hexadecacarbonyl, Rhe(CO):6, will cocatalyze 
a reaction with molecular oxygen involving the conversion both of 
carbon monoxide to carbon dioxide and of triphenylphosphine 
(PPhs) to triphenylphosphine oxide (OPPhs). Solution infrared 
spectroscopy in the carbonyl region in benzene solvent shows that 
the catalytic cycle passes through the red Rho(CO):-(PPhs),(CsHs)2, 
the yellow Rho(CO)s(PPhs)z, and the red Rh4(CO):0(PPhs)2. Final 
return to Rhe(CO):e does not occur under the ambient temperature 
and pressure conditions used but can be achieved by elevating these 
conditions. Addition of carbon dioxide to a mixture of Rhe(CO):., 
CO, and PPhs in the presence of added '*OHe2 shows that the rho- 
dium compounds will catalyze oxygen exchange between carbon 
dioxide and the oxygen atom of water. A pathway for equilibration 
of oxygen isotope in the catalyzed conversion of coordinated car- 
bonyl to carbon dioxide via metallocarboxylate intermediates is pro- 
posed. The equilibration of oxygen isotope from water into carbon 
dioxide catalyzed by rhodium carbonyl clusters is suggested to pro- 
ceed via hydroxyrhodium intermediates. 3 figures, 3 tables 


23068 Laser modulated electron capture detection for gas 
chromatography. Dovichi, N.J.; Keller, R.A. (Los Alamos 
National Lab., NM). Analytical Chemistry; 55: No. 3, 543- 
549(Mar 1983). 

Three distinct mechanisms have been demonstrated for laser 
modulated electron capture detection wherein the sensitivity of 
electron capture detection is combined with the sensitivity of ab- 
sorption spectrometry. In the first mechanism, direct vibrational ex- 
citation, a vibrationally excited population is formed by absorption 
of laser radiation. This vibrationally excited population has a differ- 
ent electron capture cross section than the ground state. In the 
second mechanism, bulk gas heating, the temperature within the 
cells is modulated by absorption of laser light by some molecule 
within the cell followed by radiationless relaxation. The tempera- 
ture variation modulates the electron capture cross section of the 
absorbing molecule or some other molecule within the cell. In the 
third mechanism, photodetachment, absorption of a photon of 
energy greater than the ionization potential of an ion formed in the 
electron capture process results in the liberation of an electron. 
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REFER ALSO TO CITATION(S) 22737 


23069 (DOE/CE/90033—6) Transport phenomena in im- 
proved electrochemical cell design for the production of mag- 
nesium. Final report. Sadoway, D.R. (Massachusetts Inst. of 
Tech., Cambridge (USA)). 1 Sep 1983. Contract ACO02- 
81CE90033. 44p. NTIS, PC ‘A03/MF AO1; 1; GPO Dep. 
Order Number DE84006436. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A laboratory scale electrolysis cell that is representative of 
industrial conditions has been constructed to permit visual observa- 
tion within. Experiments were conducted using an electrolyte with 
the composition of 10% MgCh, 10% CaCl, 20% KCl, 60% NaCl, 
at the current densities of 5.55, 27.75, and 83.25 mA/cm*. The ef- 
fects of electrolyte contamination by 0.05% boron and 0.5% sulfur 
were studied by repeating the electrolyses with the addition of 
B2O3 and MgSO,, respectively. The cathodic films deposited under 
these conditions were analyzed to determine how these impurities 
degrade cell performance. With electrolytes contaminated with 
either boron or sulfur, galvanostatic electrodeposition occurred at 
voltages too low to produce magnesium metal. Instead, what ap- 
peared to be nonmetallic deposits plated out on the cathode. These 
deposits consisted of magnesium compounds of the contaminants. 
Sodium levels high enough to be consistent with possible codeposi- 
tion of sodium were detected. 


23070 (INIS-SU—198, pp 389) Preparation of targets of 
iridium, osmium and ruthenium by electrolytic method. Me- 
dyanik, V.N. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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REFER ALSO TO CITATION(S) 23058, 23059, 23082 


23071 (AD-A—136308/4) Products of photodegradation 
for coumarin laser dyes. Technical report No. 7, 1 January-31 
October 1982. Jones, G. II; Jackson, W.R.; Kanoktanaporn, 
S.; Bergmark, W.R. (Boston Univ... MA (USA). Dept. of 
we 31 Oct 1983. 15p. (TR—7). NTIS, PC A02/MF 
AOl. 

The products of conventional photolysis of the coumarin 
laser dyes, C1, C35, C153, and C152 have been investigated, The 
previously reported dealkylation of C1 is documented for the fluor- 
inated dyes, C35, and C152 in deaerated solvents. In addition, a re- 
duction product is identified for C1, consistent with a radical mech- 
anism for decomposition. Evidence is provided that the concentra- 
tion quenching (self quenching) of singlet dye is important to the 
degradation mechanism. For the rigid dye, C153, a photooxidation 
product involving the amine functionality results from decomposi- 
tion in aerated media. For several dyes, very low triplet yields have 
been measured. 


23072 (AD-A—136330/8) Photochemistry and photophy- 
sics of laser dyes. Final report, 1 November 1978-31 October 
1982. Jones, G. II. (Boston Univ., MA (USA). Dept. of 
Chemistry). 31 Oct 1983. 1lp. (TR—8). NTIS, PC A02/MF 
AOl. 

Results of a study of photophysical properties and mecha- 
nisms of photodegradation of coumarin dyes are summarized. Dis- 
cussion includes effects of polar media on dye emission yield and 
lifetime, solubilization of dyes in water with surfactants, products of 
dye photodegradation, electron transfer properties of coumarin 
dyes, mechanisms of dye photodecomposition, and recommenda- 
tions of restorative procedures for dye media. 


23073 (AD-A—136339/9) Photodegradation of coumarin 
laser dyes. An unexpected singlet self-quenching mechanism. 
Technical report, 1 January-31 October 1982. Jones, G. II; 
Bergmark, W.R. (Boston Univ.. MA (USA). Dept. of 
Chemistry). 31 Oct 1983. 12p. (TR—4). NTIS, PC A02/MF 
AOl. 

Photolysis of aminocoumarine laser dyes, including 7-diethy- 
lamino-4-methyl-coumarin has been investigated. Dealkylation of 
groups at the 7-dialkylamino functionality, reduction of the lactone 
moiety and overall photodecomposition of dyes have been ob- 
served. Concentration quenching of dye fluorescence is important 
at concentrations above 0.01 M. The photolysis is ascribed to sing- 
let self quenching; triplet states are formed in low yield (flash pho- 
tolysis) and are not reactive. 


23074 (AD-A—136345/6) Electron donor-acceptor 
quenching and photoinduced electron transfer for coumarin 
dyes. Technical report, 1 January-31 October 1982. Jones, G. 
II; Griffin, S.F.; Choi, C.; Bergmark, W.R. (Boston Univ., 
MA (USA). Dept. of Chemistry). 31 Oct 1983. 2lp. (TR— 
3). NTIS, PC A02/MF AO1. 

The fluorescence of 7-aminocoumarins is quenched by a va- 
riety of organic electron donors or acceptors in acetonitrile. In gen- 
eral, donors with half-wave oxidation potentials less positive than 
1.0 V vs SCE and acceptors with reduction potentials less negative 
than -1.5 V vs SCE are candidates for diffusion limited quenching 
of coumarin singlet states. Profiles of quenching rates are consistent 
with calculated free energies for electron transfer between excited 
coumarins and donors or acceptors. In flash photolysis experiments 
electron transfer for several dyes and quenchers (e.g., methyl violo- 
gen) is demonstrated. Relatively low yields of net electron transfer 
are consistently obtained due to inefficient ionic photodissociation 
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via singlet quenching or a low yield of more photoactive coumarin 
triplets. Electrochemical properties of the coumarins have been in- 
vestigated by cyclic voltammetry with the indications of reversible 
oxidation and irreversible reduction as important processes. 


23075 Intramolecular quenching of carbonyl triplets by 
B-phenyl rings. Wismontski-Knittel, T.; Kilp, T. (Univ. of 
Notre Dame, IN). Journal of Physical Chemistry; 88: No. 1, 
110-115(5 Jan 1984). 

The presence of a phenyl ring in a position B to the carbon- 
yl of a phenyl alkyl ketone results in greatly reduced ketone triplet 
lifetimes. For example, in deaerated benzene solutions, triplet life- 
times were 2700 and 0.89 ns for propiophenone (P) and §8-phenyl- 
propiophenone (PP) and 3500 and 50 ns for 4’-methoxypropiophen- 
one (MeOP) and £-phenyl-4’-methoxypropiophenone, respectively. 
Triplet energy transfer from the ketones to 1-methylnapthalene 
(MeN) proceeded at nearly diffusion-controlled rates. The rate of 
electron transfer from the triplet carbonyls to methylviologen was 
also found to be very efficient, occurring with rate constants of 8.8 
X 10° and 8.3 X 10° M~' s~! for MeOP and PMeOP, respectively. 
From the triplet decays and the shapes of the triplet-triplet absor- 
bance spectra, a quenching mechanism involving intramolecuular 
hydrogen abstraction was ruled out. A process involving an exci- 
plex intermediate, characterized by a degree of charge transfer 
(CT), was proposed as the likely mechanism for the intramolecular 
quenching of triplet lifetimes in PP and PMeOP. 6 figures, 2 tables 
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23076 (AD-A—952745/8) Interaction of beta particles 

with organic liquids in the presence of vinyl monomers. I. Ex- 

perimental results. Technical report. Seitzer, W.H.; To- 

bolsky, A.V. (Princeton Univ., NJ (USA). Frick Chemical 

Lab.). 25 Jul 1954. 15p. (TR—2). NTIS, PC A02/MF AO1. 
No abstract available. 


23077 (AD-A—952757/3) Interaction of beta particles 
with organic liquids in the presence of vinyl monomers. II. 
theory for a point source. Technical report. Seitzer, W.H.; 
Tobolsky, A.V. (Princeton Univ., NJ (USA). Frick Chemi- 
= p- 25 Sep 1954. 16p. (TR—3). NTIS, PC A02/MF 


No abstract available. 


23078 (CONF-8209164—Summ., pp 73) Radiation proc- 
esses in solutions and polymer matrices containing amines and 
electron acceptors. Karasev, A.L.; Kolotilkin, A.S.; Mal’tsev, 
E.I. (AN SSSR, Moscow. Inst. Ehlektrokhimii). 1982. 
MTESZ Magyar Kemikusok Egyesuelete, Budapest, VI. 
Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23079 (CONF-8209164—Summ., pp 74) Radiation po- 
lymerization of iodmethilate methacriloil lupin in water solu- 
tions. Karimov, A.; Musaev, U.N.; Ynusov, G.Sh. (Tash- 
kentskij Gosudarstvennyj Univ. (USSR)). 1982. MTESZ 
eo a Egyesuelete, Budapest, VI. Anker koez 


From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23080 (CONF-8209164—Summ., pp 75) Pulse radiolysis 
of ethanol solutions of rhodamine dyes. Kartasheva, L.I.; Ku- 
cherenko, E.A.; Kozlov, A.S.; Pikaev, A.K. (AN SSSR, 
Moscow. Inst. Fizicheskoj Khimii). 1982. MTESZ Magyar 
nee Egyesuelete, Budapest, VI. Anker koez 1-3. H- 


" From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 
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23081 (CONF-8209164—Summ., pp 76) Consideration 
on the migration of free radicals in irradiated polymer. 
Kashiwabara, H.; Shimada, S.; Hori, Y. (Nagoya Inst. of 
Tech. (Japan)). 1982. MTESZ Magyar Kemikusok Egyesue- 
lete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23082 (CONF-8209164—Summ., pp 77) Mechanism of 
radicals formation and transformations in cotton cellulose at 
radiation and light actions. Khabibullaev, P.K.; Sultankhodz- 
haeva, M.N.; Yakubova, M.A.; Sharpatyj, V.A. (AN Uz- 
bekskoj SSR, Tashkent. Inst. Yadernoj Fiziki). 1982. 
MTESZ Magyar Kemikusok Egyesuelete, Budapest, VI. 
Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23083 (CONF-8209164—Summ., pp 78) Optical proper- 
ties of solvated electron in liquid deuteriohydrazine. Khajkin, 
G.I.; Slepneva, L.F.; Zhigunov, V.A. (AN SSSR, Moscow. 
Inst. Ehlektrokhimii). 1982. MTESZ Magyar Kemikusok 
Egyesuelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23084 (CONF-8209164—Summ., pp 79) Radiation-chem- 
ical transformation of thiophene. Khidesheli, G.I.; Panch- 
vidze, M.V.; Nanobashvili, H.M.; Shanidze, G.V. (AN Gru- 
zinskoj SSR, Tbilisi. Inst. Neorganicheskoj Khimii i Ehlek- 
trokhimii). 1982. MTESZ Magyar Kemikusok Egyesuelete, 
Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23085 (CONF-8209164—Summ., pp 80) In-source and 
post-irradiation polymerization of (N-tert-butylacrylamide)2- 
ZnCk complex and N-tert-butylacrylamide in solid-state by 
y-radiation. Kilic, S.; Baysal, B.M. (Middle East Technical 
Univ., Ankara (Turkey)). 1982. MTESZ Magyar Kemiku- 
sok Egyesuelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23086 (CONF-8209164—Summ., pp 81) Pulse radiolysis 
study of electrons and primary cations in alkane glasses. 
Klassen, N.V.; Teather, G.G.; Cygler, J. (National Research 
Council of Canada, Ottawa, Ontario. Div. of Physics). 1982. 
MTESZ Magyar Kemikusok Egyesuelete, Budapest, VI. 
Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23087 (CONF-8209164—Summ., pp 82) Chain chemical 
oxidation of aromatic amines in polyvinylchloride films under 
irradiation. Kolninov, O.V.; Lisovskaya, I.A.; Milinchuk, 
V.K. (AN SSSR, Moscow. Inst. Fizicheskoj Khimii). 1982. 
MTESZ Magyar Kemikusok Egyesuelete, Budapest, VI. 
Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23088 (CONF-8209164—Summ., pp 83) Radiolysis of 
aqueous and ethanolic solutions of histamine. Kopoldova, J.; 
Vlasakova, V. (Ceskoslovenska Akademie Ved, Prague). 
1982. MTESZ Magyar Kemikusok Egyesuelete, Budapest, 
VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 
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23089 (CONF-8209164—Summ., pp 84) Stereochemical 
effects in the radiolysis of liquid butylcycloalkanes, Kovacs, 
A.; Wojnarovits, L.; Foeldiak, G. (Magyar Tudomanyos 
Akademia, Budapest. Izotopintezete). 1982. MTESZ 
Magyar — Egyesuelete, Budapest, VI. Anker koez 
1-3. H-1 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23090 (CONF-8209164—Summ., pp 86) Conservation of 
the skeleton conformation in the ring decomposition of di- 
methylcyclohexanes, Kozari, L.; Wojnarovits, L.; Foeldiak, 
G. (Magyar Tudomanyos Akademia, Budapest. Izotopinte- 
zete). 1982. MTESZ Magyar Kemikusok Egyesuelete, Bu- 
dapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23091 (CONF-8209164—Summ., pp 87-88) Effect of y- 
radiation on bromate oscillators. Koerps, E.; Varga, M. 
(Eoetvoes Lorand Tudomanyegyetem, Budapest (Hungary). 
Szervetlen es Analitikai Kemiai Intezet); Gutirskaya, G. 
(Magyar Tudomanyos Akademia, Budapest. Koezponti 
Kemiai Kutato Intezete). 1982. MTESZ Magyar Kemikusok 
Egyesuelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23092 (CONF-8209164—Summ., pp 89) Electrons in 
mixed organic glasses. Kroh, J. (Politechnika Lodzka 
(Poland). Katedra Chemii Radiacyjnej). 1982. MTESZ 
Magyar Kemikusok Egyesuelete, Budapest, VI. Anker koez 
1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23093 (CONF-8209164—Summ., pp 90-91) Radiation-in- 
duced chemical alterations in sugar moiety of DNA: carbon- 
carbon bond rupture. Krushinskaya, N.P. (Institut Biofiziki, 
Moscow (USSR)). 1982. MTESZ Magyar Kemikusok 
Egyesuelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23094 (CONF-8209164—Summ., pp 92) Interpretation 
of the ESR spectrum of y-irradiated HCl. Krylova, Z.L.; 
Zhigunov, V.A. (AN SSSR, Moscow. Inst. Ehlektrokhimii). 
1982. MTESZ Magyar Kemikusok Egyesuelete, Budapest, 
VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23095 (CONF-8209164—Summ., pp 93) Investigation of 
relaxation transition influence on radiation-induced cationic 
graft polymerization of vinyl-a-buthyl ether onto polyvinyl 
chloride. Kudryavtsev, V.N.; Kabanov, V.Ya.; Chalykh, 
A.E. (AN SSSR, Moscow. Inst. Fizicheskoj Khimii). 1982. 
MTESZ Magyar Kemikusok Egyesuelete, Budapest, VI. 
Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23096 (CONF-8209164—Summ., pp 94) Thermolumines- 
cence of gamma-irradiated polytetrafluoroethylene. Kulakov, 
V.V.; Nikol’skij, V.G. (AN SSSR, Moscow. Inst. Khimi- 
cheskoj Fiziki). 1982. MTESZ Magyar Kemikusok Egye- 
suelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 
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23097 (CONF-8209164—Summ., pp 95-96) Radiolysis of 
tributyl phosphate in presence of plutonium and uranium. Ku- 
likov, 1.A.; Kermanova, N.V.; Vladimirova, M.V. (Gosu- 
darstvenny} Komitet po Ispol’ zovaniyu Atomnoj Ehnergii 
SSSR, Moscow). 1982. MTESZ Magyar Kemikusok Egye- 
suelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23098 (CONF-8209164—Summ., pp 97) Influence of 
electrical fields on the G-values of the radiation-induced SO,- 
and O,-oxidation and H2O-decomposition in gas systems. 
Leonhardt, J.W.; Boes, J.; Grosse, H.-J.; Popp, P. (Akade- 
mie der Wissenschaften der DDR, Leipzig. Zentralinstitut 
fuer Isotopen- und Stsahieatienchaiia’ 1982. MTESZ 
a Egyesuelete, Budapest, VI. Anker koez 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23099 (CONF-8209164—Summ., pp 98) Low tempera- 
ture radiation-induced reaction of luminol oxidation in frozen 
alkali solutions. Lotnik, S.V.; Kazakov, V.B. (AN SSSR, 
Ufa. Bashkirskij Filial); Kaplan, A.M. (AN SSSR, Moscow. 
Inst. Khimicheskoj Fiziki). 1982. MTESZ Magyar Kemiku- 
sok Egyesuelete, Budapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23100 (CONF-8209164—Summ., pp 99-100) Yield of 
charged species produced by ionizing radiation at very short 
times in liquid decalins. Luthjens, L.H.; Leng, H.C. de; 
Ende, C.A.M. van den; Hummel, A. (Interuniversitair Reac- 
tor Inst., Delft (Netherlands)). 1982. MTESZ Magyar Ke- 
on Egyesuelete, Budapest, VI. Anker koez 1-3. H- 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23101 (INIS-SU—197, pp 69-70) Solution dependence of 
the irradiated LiF crystals on the nature of radiation dam- 
ages. Tsetskhladze, T.V.; Cherkezishvili, L.I.; Chikhladze, 
L.A.; Tsibakhashvili, N.Ya. (AN Gruzinskoj SSR, Tbilisi. 
Inst. Fiziki). 1982. (In Russian). NTIS (US Sales Only), PC 
A06/MF AO1. 

In Radiation damage physics and radiation technology. 

Dependence of mean rate of dissolution V of LiF irradiated 
monocrystals in orthophosphoric acid on radiation temperature 
(110-343 K) and neutron fluence (10'*-10* neutr./cm?) as well as 
on postradiation annealing temperature (373, 773 and 973 K) is 
studied. The rate V has been determined as the relation of crystal 
weight reduction to time of its dissolution normalized for 1 g of 
LiF. It is stated that for crystals irradiated at 343 K fluence growth 
brings about growth of dissolution mean rate and their postradia- 
tion annealing results in V decrease with growth of annealing tem- 
perature. For crystals irradiated at 110 K change of fluence did not 
affect dissolution rate and thermal annealing after radiation caused 
additional increase of V after annealing at 373 K and its succeeding 
decrease at higher temperatures. The results are discussed with ac- 
count for different picture of radiation disordering of crystals at dif- 
ferent temperatures. 


23102 (JEN—548) Effect of y-irradiation on the acidic 
hydrolysis of free-hemicellulose thistle. Suarez, C.; Paz Saa, 
D.; Diaz Palma, A. (Junta de Energia Nuclear, Madrid 
(Spain)). 1983. 29p. (In Spanish). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84701257. 

The effect of gamma-irradiation on the subsequent acidic hy- 
drolysis of free-hemicellulose "Onopordum Nervosum Boiss” thistle 
is determined. It is shown the influence of gamma-irradiation on the 
yield or sugar obtained from the batchwise hydrolysis of the cellu- 
lose (1% H2SO, and 180° C) at increasing doses. At all irradiation 
levels studied, the rate of hydrolysis of thistle samples was higher 
than the rate of hydrolysis of the cellulose from paper treated simi- 
larly. The maximum overall yield of sugar in the irradiated ligno- 
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cellulosic material was about 66° at 100 MRad, less than two times 
the yield obtainable from the control. The corresponding yield 
from paper was 53%, 2'3 times that of the control. Irradiation 
under 1% H2SO, does not enhance the yield anyway. 


23103 Time-resolved fluorescence-detected magnetic reso- 
nance and fluorescence studies of trialkylamines irradiated by 
pulse radiolysis in alkane solvents. Lefkowitz, S.M.; Tri- 
funac, A.D. (Argonne National Lab., IL). Journal of Physi- 
cal Chemistry; 88: No. 1, 77-81(5 Jan 1984). Contract W-31- 
109-ENG-38. 

Time-resolved fluorescence-detected magnetic resonance 
(FDMR) studies of irradiated alkane solutions of trialkylamines and 
scintillators reveal the EPR spectra of the trialkylaminium radicals, 
formed by scavenging solvent radical cations. A qualitative kinetic 
analysis indicates that the growth of the triethylaminium radical 
(TEA* -) FDMR signal occurs on similar time scales in both n- 
hexane and cyclohexane, suggesting that, in cyclohexane, TEA* - is 
formed by scavenging the lower mobility “trapped” cyclohexane 
radical cations. Fluorescence results indicate that TEA quenches 
both scintillator fluorescence and total FDMR intensities to a great- 
er extent than is expected from amine scavenging of solvent holes. 
TEA also exhibits an intense, relatively long-lived fluorescence 
which is apparently not produced by radical ion recombination or 
energy transfer. 6 figures 


23104 Reaction of CH2C(CHs)2OH radicals with 
cobalt(II) tetrasulfophthalocyanine in aqueous solutions. A 
pulse radiolytic study. Sorek, Y.; Cohen, H.; Mulac, W.A.; 
Schmidt, K.H.; Meyerstein, D. (Nuclear Research Center 
Negev, Beer-Sheva, Israel). Inorganic Chemistry; 22: No. 21, 
3040-3046(Oct 1983). 

The reaction of cobalt(II) tetrasulfophthalocyanine, (Co/sup 
II/(tspc)]*, with CH2C(CHs),OH free radicals was studied. The re- 
sults indicate that the first product formed is [(tspc)Co/sup III/ 
CH2C(CHs),OH]*. This product loses water via B elimination to 
yield [(tspc)Co/sup III/CHchemical bondchemical bondC(CHs)2]*. 
The decomposition of the latter compound yields (Co/sup I/ 
(tspc)]=> + OCHCH(CHs) at pH = 9.5, [Co/sup III/(tspc)]*> + 
CHoechemical bondchemical bondC(CHs): at pH ~6, and mainly 
[Co/sup II/(tspc)]* plus equal amounts of CHachemical bondche- 
mical bondC(CHs)2 and OCHCH(CHs): at pH ~3. The results sug- 
gest that a pK of the water molecule trans to the aliphatic residue 
affects the mechanism of hydrolysis. A further reaction is observed, 
the exact nature of which is not fully understood. For comparison 
purposes the oxidation of {Co/sup II/(tspc)]* by Br2~ and its re- 
duction by CO2~ were studied. 6 figures, 1 table 
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23105 (AAEC/M—103) Quality control of technetium- 
99m radiopharmaceuticals produced at the AAEC Research 
Establishment. Farrington, K.J. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). Aug 
1983. 46p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84701281. 

The methods of quality control used for technetium-99m ra- 
diopharmaceuticals produced at the AAEC Research Establishment 
are described for both non-fission and fission derived sources of 
sodium pertechnetate, technetium-99m labelled radipopharmaceuti- 
cals, and reagent kits produced for technetium-99m labelling. 


23106 (CEA-CONF—7040) Raman spectroscopy of nep- 
tunyl and plutonyl in aqueous solutions: hydrolysis of Np(VD 
and Pu(VI), and disproportionation of Pu(V). Madic, C.; 
Begun, G.M.; Hobart, D.E.; Hahn, R.L. (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France)). 
Sep 1983. 3p. (CONF-8309124—7). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84750766. 

From 1. international conference on the chemistry and tech- 
nology of the lanthanides and actinides; Venice, Italy (5 Sep 1983). 

The present work uses Raman Spectroscopy to study the hy- 
drolysis of PuO.** and NpO2”* ions in slightly complexing aqueous 
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solutions and also presents the Raman spectrum of the PuO2* ion as 
well as evidence for the disproportionation of PuO2* as a function 
of time. The modifications of the Raman spectra in the range 700 to 
900 cm! of 0.1 M Pu(VI) solution with the increase of pH are 
given. The modifications of the Raman spectrum of a 0.1 M 
Np(VJ solution in the range 750 to 950 cm™~? caused by an increase 
in pH is studied. Digitally recorded spectra for both Pu(VI) and 
Np(VI) are analysed. The main characteristic of PuO22+ and 
NpO2+2 ions and their hydroxo complexes are presented. A 
plutonyl(V) solution PuO2* is prepared by electrochemical reduc- 
tion of PuO,”*, the evidence for the disproportionation of PuO.* 
ion as a function of time is obtained by Raman spectroscopy. 


23107 (DOE/ER/70158—T4) Nuclear methods in chemi- 
cal kinetics. Final technical report, January 1, 1967-March 
30, 1984, (California Univ., Davis (USA)). 1984. Contract 
AT03-76ER70158. 19p. NTIS, PC A02/MF A0O1; GPO 
Dep. Order Number DE84010160. 

Accomplishments in the following areas of research are sum- 
marized: gas-phase hot atom chemistry, liquid-phase hot atom 
chemistry, time-dependent hot atom kinetic theory; '*F MNR equi- 
librium kinetics studies, radiotracer unimolecular kinetics, radio- 
tracer microbiological kinetics, radiation chemistry and stopping 
power physics, the kinetic theory of equilibrium real gases, and ‘°F 
NMR rotational relaxation kinetics. 


23108 (INIS-SU—198, pp 394) Particularities of tritium 
distribution in irradiated metallic targets. Mekhedov, B.N.; 
Popov, S.V.; Babenko, A.G.; Ilyasov, V.M. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A01. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23109 (UCRL—53452) Fully automated radiochemical 
preparation system for gamma-spectroscopy on fission prod- 
ucts and the study of the intruder and vibrational levels in 
88Se, Lien, O.G. III. (Lawrence Livermore National Lab., 
CA (USA)). Oct 1983. Contract W-7405-ENG-48. 95p. 
NTIS, PC AOS5/MF A01l; GPO Dep. Order Number 
DE84008871. 


Thesis. 

AUTOBATCH was developed to provide a usable source of 
short-lived neutron-rich nuclides through chemical preparation of 
the sample from fission products for detailed gamma-ray spectros- 
copy, which would complement the output of on-line isotope sepa- 
rators. With AUTOBATCH the gamma rays following the B™ 
decay of **As were studied to determine the ground state spin and 
parity of ®°As to be 5/2; the absolute intensity of the B~ branch 
from *As to **Se/sup m/ to be 0.3%; the absolute intensity of the 
ground state B~ branch from **Se/sup m/ to *Br to be 39%; the 
halflife of the 5/2:*+ level to be 3.2 ns; and the structure of **Seag. 
Results are used to show that the intruder structure which had 
been previously observed in the odd mass 49In isotopes could be ob- 
served in the N = 49 isotones. The observed structure is discussed 
in terms of the unified model calculations of Heyde which has been 
used to describe the intruder structure in the indium nuclei. The in- 
truder structure is most strongly developed, not at core mid-shell, 
8°Zrgg, but rather at core mid-sub-shell **Se. This difference is 
qualitatively understood to be due to the blocking of collectivity by 
the Z = 40 subshell closure which prevents the intruder structure 
from occurring in ®’Srgq and ®°Zrio. 


23110 Thermodynamics of actinide perovskite-type 
oxides. 2. Enthalpy of formation of Cas;sUQc¢, SrsUQO«, 
BasUQ., SrsNpOs and BasNpOs. Morss, L.R.; Williams, 
C.W.; Choi, I.K. (Argonne National Lab., IL (USA)); Gens, 
R.; Fuger, J. (Liege Univ. (Belgium). Lab. of Analytical 
Chemistry and Radiochemistry). Journal of Chemical Ther- 
modynamics; 15: No. 11, 1093-1102(Nov 1983). 

The molar enthalpies of formation Asub(f)H°sub(m) of sever- 
al ternary oxides (ordered perovskites) of hexavalent uranium and 
neptunium with alkaline earths have been determined at 298.15 K. 
The results for Asub(f)H°sub(m)/(kJ.mol~!) are presented for 
CasUQ¢, SrsUO¢, BasUO¢, SrsNpOcs, and BasNpOg. The stabilities 
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of these complex oxides with respect to the parent binary oxides 
are discussed. These results are compared with those found for re- 
lated complex oxides. 


23111 Americium oxide production at Los Alamos Na- 
tional Laboratory: recovery up-exposures down. Blum, T.W.; 
Parker, J.L.; Romero, M.K.; Yearwood, D.D. (Los Alamos 
National Laboratory, P.O. Box 1663, Los Alamos, NM 
87545). Transactions of the American Nuclear Society; 45: 
246-247(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


23112 Processing of americium and curium at Savannah 
River plant. Gray, L.W. (Savannah River Laboratory, E.I. 
Du Pont de Nemours & Co., Aiken, SC 29808). Transactions 
of the American Nuclear Society; 45: 245-246(Oct 1983). 
(CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


23113 X-ray diffraction and absorption spectrophotome- 
tric studies of AmI; and AmOJ. Haire, R.G.; Young, J.P.; 
Peterson, J.R. (Oak Ridge National Lab., TN (USA)). Jour- 
nal of the Less-Common Metals; 93: No. 2, 339-345(15 Sep 
1983). (CONF-830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

The anhydrous tri-iodides and the oxyiodide of americium 
were investigated by X-ray diffraction and absorption spectropho- 
tometry. From the X-ray analysis of the tri-iodide, an orthorhombic 
form (PuBrs-type structure) was identified, which is isostructural 
with the lighter actinide (uranium through plutonium) tri-iodides. A 
hexagonal form (Bils-type structure) of the tri-iodide was also 
found. The transition temperature for converting the orthorhombic 
form to the hexagonal form was established to be 400+-30°C. 
Room temperature lattice parameters for the tri-iodide are (1) 
ao =0.428(4) nm, bo=1.394(1) nm and co= 0.9974(7) nm for the 
orthorhombic form, and (2) a9>=0.7637(4) nm and co=2.091(2) nm 
for the hexagonal form. The room temperature parameters for the 
tetragonal oxyiodide (PbFCl-type structure) are a=0.4010(4) nm 
and co=0.9200(6) nm. From differences in the absorption spectra of 
the solids at 25°C, it is possible to differentiate between these three 
materials by absorption spectrophotometry. 


23114 Bond strengths of organothorium and organouran- 
ium compounds. Bruno, J.W.; Marks, T.J. (Northwestern 
Univ., Evanston, IL (USA). Dept. of Chemistry); Morss, 
L.R. (Argonne National Lab., IL (USA)). Journal of the 
Less-Common Metals; 93: No. 2, 357(15 Sep 1983). (CONF- 
830419—). 

From 16. rare earth research conference; Tallahassee, FL, 
USA (18 Apr 1983). 

Published in summary form only. 


23115 Sorption of selected radionuclides on various metal 
and polymeric materials. Raber, E.; Garrison, J.; Oversby, 
V. (Lawrence Livermore National Lab., CA (USA)). Ra- 
dioactive Waste Management and the Nuclear Fuel Cycle; 4: 
No. 1, 41-52(Sep 1983). 

Twenty-two various polymeric and metallic materials were 
evaluated for characteristic sorption properties with respect to sele- 
nium-75, strontium-85 and cesium-137 in synthetic ground water. 
These experiments were conducted to determine which materials 
would not influence sorption measurements and could be used in 
the design and fabrication of field apparatus to study radionuclide 
migration in fractured rock. This paper gives the results of static 
batch (Ksub(a)) sorption experiments along with details of the labo- 
ratory and analytical procedures. Of the materials tested, zirconium 
metal, Lucite, urethane, polycarbonate, Viton (E-60C) and fluoro- 
hydrocarbon (i.e., Teflon FEP and Teflon TFE) were found to 
show little or no sorption (<= .01 ml/cm?) for each of the radion- 
uclides tested. Materials such as Neoprene, steel, Hycar, cold-rolled 
steel, nitrile and 316-stainless steel showed higher Ksub(a) values 
(>= 1.0 ml/cm ?) for at least one of radionuclides. Selenium-75 
was found to exhibit the greatest overall sorption tendency. 
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23116 Cyclotron isotopes and radiopharmaceuticals, 33. 


logenated tricarbocyanines. Reiffers, S.; Lambrecht, 
R.M.; Wolf, A.P.; Christman, D.R.; Ansari, A.N.; Atkins, 
H.L. (Brookhaven National Lab., Upton, NY (USA)). Inter- 
national Journal of Applied Radiation and Isotopes; 34: No. 9, 
1383-1393(Sep 1983). 

Five indotricarbocyanines were synthesised and labelled 
with 1]. The other substituent halogen was either H, F, Cl, Br or 
I. The dynamics of hepatic uptake and blood clearance of the la- 
belled compounds were determined in mice and compared for the 
different substituents, H, F, Cl, Br or I. Scintigraphic results were 
reported for dogs and rabbits. Results suggest that indotricarbo- 
cyanines labelled with '°I and '*F may be suitable as radiopharma- 
ceuticals for studies of dynamic hepatobiliary function. 


23117 [?’Br]Jhalothane: a radiobrominated anesthetic. Se- 
evers, R.H.; Friedman, A.M. (Argonne National Lab., IL 
(USA)). International Journal of Applied Radiation and Iso- 
topes; 34: No. 9, 1407-1408(Sep 1983). 


Brief note. 
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REFER ALSO TO CITATION(S) 21825, 21837, 22556 


23118 (AD-A—136447/0) Acoustic signature from flames 
as a combustion diagnostic tool. Final technical report, 1 May 
79-31 Oct 83. Strahle, W.C. (Georgia Inst. of Tech., Atlanta 
(USA). School of Aerospace Engineering). Nov 1983. 34p. 
NTIS, PC A03/MF A011. 

A program was conducted to investigate the feasibility of 
using the combustion noise acoustic output as a non-intrusive diag- 
nostic of some details of the combustion process. Investigated were 
an open premixed turbulent jet flame and a gas turbine combustor 
converted to run on propane. The analysis links the acoustic pres- 
sure fluctuations to the distribution of heat release rate fluctuations. 
Measurement of the sound field, yields in principle, the heat release 
rate fluctuation field. It was found, however, that the analytical 
methods for this inverse problem are too sensitive to small experi- 
mental uncertainties. Consequently, it appears that the method is 
not, in general feasible. 


23119 (AD-A—136450/4) Ignition and unsteady flame 
propagation in turbulent reactive flows. Final report, 10 May 
80-31 Oct 83. Toong, T.Y. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Mechanical Engineering). Dec 
1983. 24p. NTIS, PC A02/MF AO1. 

A conceptual model was developed for the study of turbu- 
lent flame propagation comparison of measured apparent turbulent- 
flame-propagation speeds with limit curves derived on the basis of 
this model indicated the importance of rate augmentation within 
the turbulent flame structure. Spectral changes observed in the 
thermal structure of premixed methane-air V-flames stabilized 
behind a cylindrical flameholder indeed showed the existance of re- 
action-augmented turbulence in the smaller eddies, which would ac- 
count for the increase in the propagation speeds. 


23120 (DOE/ER/10722—T3) Laser photoelectron spec- 
troscopy of ions, Progress report, August 1, 1983-July 31, 
1984, Ellison, G.B. (Colorado Univ., Boulder (USA). Dept. 
of Chemistry). Mar 1984. Contract AC02-80ER10722. 6p. 
NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84008932. 

This program has focused on the study of the laser spectros- 
copy of negative ions fundamental to combustion processes. We 
have designed and fabricated a negative ion photoelectron spec- 
trometer. From an understanding of the ion photoelectron spectra, 
we are able to extract molecular electron affinities (EA), radical 
heats of formation, and bond dissociation energies. We have com- 
pleted studies of three ions: SO.~, HOO~, and CHzCHCH*. 
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23121 (DOE/ER/70068—T2) Kinetics of some reactions 
of HCN at high temperatures. Progress report, February 1, 
1982-September 30, 1082. Hanson, R.K.; Bowman, C.T. 
(Stanford Univ., CA (USA). High Temperature Gasdyna- 
mics Lab.). 1982. Contract AT03-76ER70068. 12p. NTIS, 
PC A02/MF A01; GPO Dep. Order Number DE84010167. 

The work was planned to proceed in two phases: Phase I 
now essentially completed, has involved studies in shock-heated 
HCN-Argon and C2Ne-He-Ar mixtures to determine rate coeffi- 
cients for the thermal decomposition reactions: HCN + M—H + 
CN + M, Hz + CN — H + HCN and CN + HCN — H + 
C2Ne. Phase II, initiated about a year ago, entails shock tube studies 
in various HCN - N2O - Ar mixtures to determine rate coefficients 
for oxidation reactions including: O + HCN — NCO + H, O + 
HCN — CN + OH, O + NCO — NO + CO, O + NCO —- CN 
+ O2. and O + CN —N + CO. During the past eight months, 
work has advanced on both Phase I (pyrolysis) and Phase II (oxida- 
tion) reactions. We have developed and used a new diagnostic, 
based on CN absorption, which has provided new data for ki, ke 
and ks, and has allowed us to examine some critical questions re- 
garding electronic nonequilibrium in these HCN pyrolysis experi- 
ments. Old (emission) and new (absorption) data have now been 
completely analyzed and reconciled. Comparative experiments in 
oxidizing mixtures (HCN - N2O) using the old and new CN diag- 
nostics, and a newly developed OH-laser absorption system, have 
also been completed and analyzed leading to tentative rate coeffi- 
cient determinations. 


23122 (PB—84-143189) Second order theory of unsteady 
burner-anchored flames with arbitrary Lewis number. MclIn- 
tosh, A.C.; Clarke, J.F. (Cranfield Inst. of Tech., Bedford 
(UK). Coll. of Aeronautics). May 1983. 4lp. NTIS, PC 
E04/MF E04. 

Three theoretical models of plane flames burning on a 
cooled porous-plug type of flame-holder are reviewed and com- 
pared with experimentally observed relationships between stand-off 
distance, flame speed and temperature. 


23123 (PB—84-143197) Review of theories currently 
being used to model steady plane flames on flame-holders. 
McIntosh, A.C.; Clarke, J.F. (Cranfield Inst. of Tech., Bed- 
ford (UK). Coll. of Aeronautics). Jun 1983. 61p. NTIS, PC 
E04/MF E04. 

The stability of burner flames for arbitrary Lewis number is 
considered on the basis of large activation energy modelling. Previ- 
ous leading-order-only approaches are now extended to second 
order in the inverse activation energy. The assumption that the un- 
steady perturbations are small means that one must discuss the dis- 
tinguished limit implicit in their product. It is demonstrated here 
that different governing equations (and in particular the inner zone 
equation) are obtained in the two cases, when the product leads to 
zero and when the product leads to infinity. 


23124 Transient evolution towards a unique stable state: 
Stochastic analysis of explosive behavior in a chemical 
system. Frankowicz, M.; Nicolis, G. (Faculte des Sciences, 
Universite Libre de Bruxelles, Brussels, Belgium). Journal of 
Statistical Physics; 33: No. 3, 595-694(Dec 1983). Contract 
AS05-81ER 10947. 

A stochastic description of an isothermal chemical system 
showing explosive behavior is developed. Numerical analysis shows 
the appearance of multiple humps of the probability distribution. 
This implies the onset of chactic behavior reflecting the random 
character of the ignition process. Various characteristics of the phe- 
nomenon, such as onset time and duration, are studied in terms of 
the size of the system, the intrinsic parameters, and initial condi- 
tions. The implications of the results in combustion are discussed. 
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23125 (CONF-8310160—Absts.) DOE workshop on com- 
puter-aided engineering. Abstracts. (Lawrence Livermore 
National Lab., CA (USA)). 1983. Contract W-7405-ENG- 
48. 57p. NTIS, PC A04/MF AOl. Order Number 
DE84001064. 

From 3. DOE workshop on computer-aided engineering; 
Livermore, CA, USA (13 Oct 1983). 

The aims and objectives in organizing this workshop were to 
discuss the needs, activities, and plans for Computer-Aided Engi- 
neering (CAE) within the DOE Laboratories and major DOE con- 
tractors. The intent was to provide a forum for exchange of infor- 
mation and ideas, and to foster CAE communications among DOE 
Laboratories and contractors. This report abstracts each of the 
workshop subject areas. These areas were, CAE Overviews, 
Networking and Data Transfer, Integrated Circuits, Engineering 
Systems, Mechanical CAE and Systems, CAE Workstations and 
Tools, and Drafting and PCB Layouts. 


23126 (FRNC-CONF—208) TITUS: a general finite ele- 
ment system. Bougrelle, P. (Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOMEB), 92 - Courbe- 
voie (France)). 1983. 18p. (CONF-8209220—1). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751044. 

From 8. annual meeting of the Spanish Nuclear Society; 
Santander, Spain (20 Sep 1982). 

Portions are illegible in microfiche products. 

TITUS is a general finite element structural analysis system 
which performs linear/non-linear, static/dynamic analyses of heat- 
transfer/thermo-mechanical problems. One of the major features of 
TITUS is that it was designed by engineers, to address engineers in 
an industrial environment. This has resulted in an easy to use 
system, with a high-level free-formatted problem oriented language, 
a large selection of pre- and post processors and sophisticated 
graphic capabilities. TITUS has many references in civil, mechani- 
cal and nuclear engineering applications. The TITUS system is 
available on various types of machines, from large mainframes to 
mini computers. 
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REFER ALSO TO CITATION(S) 21718, 21810, 21812, 21813, 21961, 21982, 
21983, 22308, 22631, 23172, 23228, 23456 


23127 (AD-A—134762/4) S-i-s mm-wave mixers and de- 
tectors. Final report. Jillie, D.W.; Kroger, H.; Smith, L.N.; 
Shaw, D.M. (Sperry Research Center, Sudbury, MA 
(USA)). Oct 1983. 38p. (SRC-CR—83-33). NTIS, PC A03/ 
MF AOl1. 

This program is an effort to achieve the ultimate goal of fab- 
ricating refractory superconducting S-I-S mixer devices for oper- 
ation in mm-wave receivers in the quantum mode and in the 8-10 K 
temperature range. The following progress has been made toward 
the above goal: (1) development of in-house capability of depositing 
niobium carbonitride films (Nb (x) N(y) of device quality with tran- 
sition temperatures to approx. 16 K; (2) development of 
NbC(x)N(y):aSi:Nb and NbC(x)N(y):Ge:Nb devices of very high 
quality; (3) fabrication and successful operation of niobium based S- 
I-S mixer chips; and (4) fabrication and evaluation of aSi and Ge 
barrier all-NbC(x)N(y) devices. NbC(x)N(y):Ge:Nb devices have 
been fabricated with chemical vapor deposited (CVD) polycrystal- 
line arsenic-doped germanium barriers. All-Nb-S-I-S mixer chips 
were fabricated and sent to Goddard Institute for Space Studies to 
be evaluated. The noise temperature was approx. 60 K and the con- 
version loss of 5 dB. These results are comparable to Pb alloy junc- 
tion results. A second-generation mixer was designed by GISS. 
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23128 (CEA-CONF—7014) Double acting reciprocating 
magnetic refrigerator: recent improvements. Lacaze, A.F.; 
Beranger, R.; Bon Mardion, G.; Claudet, G.; Lacaze, A.A. 
(CEA Centre d'Etudes Nucleaires de Grenoble, 38 
(France)). Aug 1983. 9p. (CONF-830841—33). NTIS (US 
Sales Only), PC A02. Order Number DE84751055. 

From Cryogenic engineering conference and international 
cryogenic materials conference; Colorado Springs, CO, USA (15 
Aug 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Continuing our work with Gallium-Gadolinium Garnets 
(GGG) after the reported results of 1.2 W at 1.8 K and 45% of the 
Carnot cycle we now have accomplished a new step. In using half 
of the volume of GGG, a more suitable field profile and an im- 
proved heat transfer we have been able to reach efficiencies in the 
80% range. 


23129 (EUR—8053) Specification and testing of radioac- 
tive sources designated as "special form’ under the IAEA 
transport regulations. Final report. Aston, D.; Bodimeade, 
A.H.; Hall, E.G.; Taylor, C.B.G. (Commission of the Euro- 
pean Communities, Luxembourg). 1982. 106p. NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE84700795. 

The object of this study is to remove some of the uncertain- 
ties associated with the application of the IAEA Regulations inso- 
far as they apply to Special Form materials. The first part of this 
project involved a comparison of the ISO and IAEA Regulations. 
An analysis of the physical tests has been carried out. The second 
and most important part of the project involved an assessment of 
the leakage tests used to evaluate the capsules after each of the 
physical tests. The work has defined and confirmed by experiment 
the relationship between the IAEA and ISO impact and percussion 
tests. The practical application of the tests particularly with regard 
to specimen orientation will be aided by the data now available. 
The work has established the sensitivities of the primary volumetric 
leak test methods and practical procedures are outlined. Volumetric 
leak test methods, with sentivities approximately 10~> mbar 1/s, are 
considered to be more reliable in detecting leakage paths in cap- 
sules than methods using solid leachable or non-leachable radioac- 
tive contents. The work reported should assist in the updating and 
clarification and harmonisation of IAEA Safety Series Nos 6 and 
37 and ISO 4919 and ISO TR 4826. 


23130 (JAERI-M—82-214) Derivation of working equa- 
tions for dynamic simulation of cryogenic distillation column 
incorporating vapor holdups on stages within column, Kino- 
shita, Masahiro. (Japan Atomic Energy Research Inst., 
Tokyo). Jan 1983. 13p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84700872. 

If a distillation column has a packed section whose inner di- 
ameter is considerably small, a small number of the total theoretical 
stages, and a condenser whose volume is very large, the vapor 
holdup in the condenser could be significant in dynamic simulation 
of the column. This problem is often posed for an experimental 
cryogenic distillation column used at a laboratory. In the present 
report, working equations are derived incorporating the vapor 
holdups on stages within the column. The simulation procedure as 
well as the working equations are far more complex than in cases 
where the vapor holdups are neglected. The present report shows 
how the numerical integration techniques such as the Modified 
Euler method and the Runge-Kutta-Gill method can be applied to 
the simulation. 


23131 (KAPL—4170) Consistent hydrodynamic mass for 
parallel prismatic beams in a fluid-filled container. Loeber, 
J.F. (Knolls Atomic Power Lab., Schenectady, NY (USA)). 
May 1983. Contract AC12-76SN00052. 26p. NTIS, PC 
A03/MF AOl1; 1; GPO Dep. Order Number DE84010381. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Representation of the effects of incompressible fluid on the 
dynamic response of parallel beams in fluid-filled containers is de- 
veloped using the concept of hydrodynamic mass. Using a two-step 
process, first the hydrodynamic mass matrix per unit (beam) length 
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is derived using finite element methods with a thermal analogy. 
Second, this mass matrix is distributed in a consistent mass fashion 
along the beam lengths in a manner that accommodates three-di- 
mensional beam bending plus torsion. The technique is illustrated 
by application to analysis of an experiment involving vibration of 
an array of four tubes in a fluid-filled cyclinder. 


23132 (KFK—3618) Modelling of aerosol retention in the 
test facility PASSAT. Nagel, K.; Furrer, J. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Datenverarbeitung in der Technik; Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Lab. fuer Aero- 
solphysik und Filtertechnik 1; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Nukleare Si- 
cherheit). Oct 1983. 29p. (In German). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE84751241. 

The experimental performance to get results for the wave 
plate droplet separator and fiber packed mist eliminator with flush- 
ing capability (Brink filter) is described in detail. Theoretical con- 
siderations about the aerosol retention factor of the droplet separa- 
tor have to be changed to reconcile these considerations with the 
experimental results. The decontamination factor of the Brink filter 


could be approximated as a function of aerosol diameter and of gas 
flow rate. 


23133 (NITEFA-P-B—0540) Eddy currents in multicore 
superconductors with a rectangular cross section. Egorov, 
S.A. (Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj 
Apparatury, Leningrad (USSR)). 1982. 10p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84700793. 

The calculational model of eddy current distribution in a 
multicore superconductor with rectangular cross section placed in 
an external uniform alternating magnetic field is proposed. Formu- 
lae for approximate estimation of eddy energy losses are obtained. 
It is shown that the value of eddy losses is proportional to the 
square of the ratio of the conductor face dimensions. The results of 
work can be employed as a basis for development of computer pro- 
grams intended for calculation of energy losses in the above super- 
conductors. 


23134 (NITEFA-P-B—0560) Control system for current 
input into superconducting magnets. Luzhanskij, S.M.; Fe- 
dichkin, N.N. (Nauchno-Issledovatel'’skij Inst. Ehlektrofizi- 
cheskoj Apparatury, Leningrad (USSR)). 1982. Sp. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. Order 
Number DE84700794. 


The control system for a superconducting magnet power 
supply ensuring automatic current input into loading by triangular 
or trapezoidal laws is described. In semi-automatic regime current 
input can be realized also by more complicated laws. The control 
system is based on the principles of the current variation rate and 
level stabilization which can be specified in the 5-5000 A/c and 
100-5500 A limits. 


23135 (SAND—83-2205) Operations manual for the data 
acquisition and reduction system, Area III Actuator Test Fa- 
cility. Smith, E.L. (Sandia National Labs., ane. 
NM (USA)). Mar 1984. Contract AC04-76DP00789. 63p. 
NTIS, PC A04/MF AOl1; 1; GPO Dep. Order Number 
DE84008906. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This manual describes the operation of the new minicomput- 
er-based data acquisition and reduction system for the Area III Ac- 
tuator Test Facility at Sandia National Laboratories. The stand- 
alone digital system will alleviate current problems with test con- 
trol and analysis and with data presentation. In its initial configura- 
tion, it will digitize test results recorded on FM tape and present 
the data graphically for reports. The ultimate goal of this system is 
to upgrade the performance, safety, and turnaround time of actua- 
tor tests through improved quality, analysis, and presentation of 
data. 
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23136 Fluxon threshold properties on a resistively cou- 
pled Josephson transmission line. Nitta, J.; Matsuda, A.; 
Kawakami, T. (Musashino Electrical Communication Labo- 
ratory, Nippon Telegraph and Telephone Public Corpora- 
tion, 3-9-11 Neaahinn-oki, Tokyo 180, Japan). Applied Phys- 
ics Letters; 44: No. 8, 808-810(15 Apr 1984). 

Fluxon threshold properties between transmission and non- 
transmission have been investigated with regard to a resistively 
coupled Josephson transmission line (RCJ). The RCJ consists of 
two Josephson transmission lines (JTL's), which are Nb/Nb-oxide/ 
Pb junctions, interconnected by an Au series resistor. Whether an 
incident fluxon transmits or not at the coupling resistor depends on 
the input pulse height and the bias current levels for the two JTL’s. 


23137 Field maintenance of radiation shielding windows 
at HFEF. Tobias, D.A. (Argonne National Laboratory, 
P.O. Box 2528, Idaho Falls, ID 83401). Transactions of the 
American Nuclear Society; 45: 790-791(Oct 1983). (CONF- 
831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


23138 Fundamental limits on squid technology. Clarke, J. 
(Materials and Molecular Research Div., Lawrence Berke- 
ley Laboratory, Berkeley, CA 94720). pp 13-50 of Advances 
in superconductivity. Deaver, B.; Ruvalds, J. New York, 
NY; Plenum Publishing Corp. (1983). Contract AC03- 
76SF00098. 

This chapter reviews developments in the flux noise energy 
of the dc Superconducting Quantum Interference Device (SQUID), 
and discusses the limiting quantum processes in both single junc- 
tions and SQUIDs. A very brief review of flux quantization and the 
Josephson effects includes a discussion of the resistively shunted 
junction (RSJ) in the presence of thermal noise. It outlines the 
theory of quantum noise in a single resistively shunted junction, and 
describes experiments to test the theory. It gives a general over- 
view of the properties and operation of the dc SQUID, followed by 
discussions of thermal and quantum noise, including both theory 
and experiment. Describes the use of a SQUID as an amplifier, and, 
in particular, the quantum noise limit. The importance of magnetic 
coupling is outlined. The subject of 1/f noise, and the restrictions 
that it places on the design of SQUIDs for low frequency applica- 
tions are examined. Two potential applications of quantum-limited 
SQUID amplifiers are briefly discussed. 


23139 Process control: practice, research, and education. 
Ray, W.H. (Univ. of Wisconsin, Madison). CHEMTECH; 
11: 300-304(1981). 

Trends in process control are reviewed for the period 1940- 
1980. Process control is a very important component in manufac- 
turing. Each industrial operation has its own control problems. 
Process control is discussed from the standpoint of education, re- 
search, and industrial practice. 
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23140 (AD-A—136235/9) Laser research at the Frank J. 
Seiler Research Lab. Report for Sep 80-Apr 82. Shaw, G.L.; 
Saito, T.T. (Air Force Academy, CO (USA). Frank J. 
Seiler Research Lab.). 20 May 1982. 5p. NTIS, PC A02/ 
MF AOl. 

Presented at IEEE Region 5 Conference, May 82. 

The Frank J. Seiler Research Laboratory (FJSRL) is an Air 
Force Systems Command (AFSC) organization charged with (1) 
planning and executing USAF research programs in aerospace-me- 
chanics, applied mathematics and chemistry; (2) supporting research 
by USAF Academy faculty and cadets; and (3) functioning as the 
AFSC focal point for USAF Academy research and development 
efforts proposed for AFSC sponsorship. FJSRL is the only USAF 
basic research lab. Within the Aerospace-Mechanics Directorate, 
the authors have two projects which are particularly suited to the 
total mission outlined above. These are the laser gyro and laser 
damage projects. They discuss both the background and plans for 
each of these experimental research efforts. 
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23141 (AD-A—136238/3) Rates of relaxation in the 
upper vibrational levels of HF (hydrogen fluoride) and DF 
(deuterium fluoride). Final scientific report, 30 September 80- 
31 August 82. Coleman, W.F. (New Mexico Univ., Albu- 
querque (USA). Dept. of Chemistry). 31 Aug 1982. 12p. 
NTIS, PC A02/MF AO1. 

This program has the aim of measuring various relaxation 
processes from highly excited vibrational levels of HF and/or DF. 
These rates are important for complete understanding of the HF 
and DF chemical laser. 


23142 (AD-A—136305/0) Development of x-ray laser 
media. measurement of gain and development of cavity reso- 
nators for wavelengths near 130 angstroms. Volume 1. Annual 
scientific report, 1 Jan-31 Dec 82. Forsyth, J.M. (Rochester 
Univ., NY (USA). Lab. for Laser Energetics). Feb 1983. 
164p. NTIS, PC A08/MF AO1. 

See also Volume 2, AD-A136 306; Doctoral thesis. 

A two part study of soft x-ray laser media is presented. Ex- 
perimental observation of significant population inversion on the 
Balmer alpha transition in hydrogen-like flourine at 81 A in a line- 
focus laser plasma is reported. An analysis of the expected perform- 
ance of soft x-ray multilayer reflects is presented. This volume dis- 
cusses the development of an XUV (extreme ultraviolet) amplifier. 


23143 (AD-A—136306/8) Development of x-ray laser 
media. measurement of gain and development of cavity reso- 
nators for wavelengths near 130 angstroms. Volume 2. Annual 
scientific report, 1 Jan-31 Dec 82. Forsyth, J. (Rochester 
Univ., NY (USA). Lab. for Laser Energetics). Feb 1983. 
217p. NTIS, PC A10/MF AO1. 

See also Volume 3, AD-A136 307. 

A two part study of soft x-ray laser media is presented. Ex- 
perimental observation of significant population inversion on the 
Balmer alpha transition in hydrogen-like fluorine at 81 A in a line- 
focus laser plasma is reported. An analysis of the expected perform- 
ance of soft x-ray multilayer reflects is presented. This volume dis- 
cusses reflecting properties of X-ray multilayer devices. 


23144 (AD-A—136307/6) Development of x-ray laser 
media. measurement of gain and development of cavity reso- 
nators for wavelengths near 130 angstroms. Volume 3. Annual 
scientific report, 1 Jan-31 Dec 82. Forsyth, J. (Rochester 


Univ., NY (USA). Lab. for Laser Energetics). Feb 1983. 
203p. NTIS, PC A10/MF AO1. 

See also Volume 1, AD-A136 305. 

In this document the authors summarize our investigation of 
the reflecting properties of x-ray multilayers. The breadth of this 
investigation indicates the utility of the difference equation formal- 
ism in the analysis of such structure. The formalism is particularly 
useful in analyzing multilayers whose structure is not a simple peri- 
odic bilayer. The complexity in structure can be either intentional, 
as in multilayers made by in-situ reflectance monitoring, or it can 
be a consequence of a degradation mechanism, such as random 
thickness errors or interlayer diffusion. Both the analysis of thick- 
ness errors and the analysis of interlayer diffusion are conceptually 
simple, effectively one-dimensional problems that are straightfor- 
wared to pose. In the authors analysis of in-situ reflectance moni- 
toring, they provide a quantitative understanding of an experimen- 
tally successful process that has not previously been treated theo- 
retically. As x-ray multilayers come into wider use, there will un- 
doubtedly be an increasing need for a more precise understanding 
of their reflecting properties. Thus, it is expected that in the future 
more detailed modeling will be undertaken of less easily specified 
structures than those above. The authors believe that their formal- 
ism will continue to prove useful in the modeling of these more 
complex structures. One such structure that may be of interest is 
that of a multilayer degraded by interfacial roughness. 


23145 (AD-A—136312/6) Mark III linac as a high cur- 
rent source for FEL (free electron lasers) experiments. Final 
technical report, 31 Mar 82-30 Mar 83. Yearian, M.R. (Stan- 
ford Univ., CA (USA). W.W. Hansen Labs. of Physics). 3 
Nov 1983. 37p. NTIS, PC A03/MF AO1. 
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The basic objective of this research was to determine the 
feasibility of the conversion of the Stanford Mark III linac to high- 
gradient operation to serve as an injector or driver for storage ring 
and single pass free electron laser experiments. The Mark III single 
section tests have been generally successful. In particular, it has 
been observed that the Mark III accelerator sections are capable of 
operating reliably and stably at high gradient if an appropriate 
vacuum is maintained in the structure, and if appropriate steps are 
taken to bake out the adsorbed contamination on the cavity walls. 
Electrons have also been accelerated ‘in the test section to an 
energy in excess of 40 MeV. 


23146 (AD-A—136333/2) Theoretical studies on free 
electron lasers. Final technical report, 1 Oct 82-30 Sep 83. 
Rosenbluth, M.N.; Wong, H.V.; Moore, B.N. (Austin Re- 
search Associates, Inc., TX (USA)). Nov 1983. 129p. NTIS, 
PC A07/MF AOl. 

The subject of this investigation has been the Free Electron 
Laser (FEL), a device which is capable of converting the kinetic 
energy of a relativistic electron beam into coherent electromagnetic 
radiation. The investigation focused on two main topics: (1) The 
FEL operated as an oscillator and an amplifier using variable pa- 
rameter wigglers. (2) The FEL oscillator operated in conjunction 
with a storage ring using gain-expanded and phase area displace- 
ment wigglers. A summary and details of progress for the period 
October 1, 1982 - September 30, 1983 are presented. 


23147 (AD-A—136358/9) Solvent effects on emission 
yield and lifetime for coumarin laser dyes. Requirements for a 
rotatory decay mechanism. Technical report, 1 January 1982- 
31 October 1982. Jones, G. II; Jackson, W.R.; Choi, C.; 
Bergmark, W.R. (Boston Univ.. MA (USA). Dept. of 
Chemistry). 31 Oct 1983. 39p. (TR—S5). NTIS, PC A03/MF 
AOl. 

Prepared in cooperation with Ithaca College, NY, Dept. of 
Chemistry. 

Photophysical parameters have been determined for couma- 


rin laser dyes in organic solvents and water. Fluorescence yields 
and lifetimes were sensitive to solvent polarity depending on subtle 
features of dye structure. Protic solvents were important in reduc- 
ing emission yield for certain dyes. Radiative and non-radiative 
rates were obtained and trends analyzed in terms of dye structure, 
solvent properties, and medium temperature. 


23148 (AD-A—136361/3) Photophysical and photochemi- 
cal properties of coumarin laser dyes in amphiphilic media. 
Technical report, 1 Jan-31 Oct 83. Jones, G. II; Jackson, 
W.R.; Kanoktanaporn, S.; Bergmark, W.R. (Boston Univ., 
MA (USA). Dept. of Chemistry). 31 Oct 1983. 3lp. (TR— 
6). NTIS, PC A03/MF AO1. 

Prepared in cooperation with Ithaca College, NY, Dept. of 
Chemistry. 

Photophysical properties of coumarin laser dyes solubilized 
in aqueous detergent or cyclodextrin solutions have been investigat- 
ed. Dyes appear to be incorporated in hydrated (hydrogen bonded) 
sites within detergent micelles. Photodegradation is inhibited for 
detergent solubilized dye. Electron transfer photochemistry is ex- 
amined by flash photolysis. 


23149 (AD-A—136473/6) Stimulated Cerenkov-Raman 
scattering. Final report. Walsh, J.E. (Dartmouth Coll., Han- 
over, NH (USA). Dept. of Physics and Astronomy). 14 Dec 
1983. 157p. NTIS, PC A08/MF AO1. 

A Cerenkov-Raman Maser consists of an energetic electron 
beam, a dielectric resonator, and a static, rippled magnetic field 
pump. In the absence of the dielectric resonator, the device is, at 
longer wavelengths, identical to a stimulated Raman source and at 
shorter wavelengths, identical to the free electron laser. The addi- 
tion of the dielectric resonator to the device gives a further degree 
of freedom to the doppler shift relations. Both modes can be used 
to form a Cerenkov-Raman maser. 


23150 (AD-A—136494/2) Investigation of optimum 
magnet geometries for gain-expanded free-electron lasers. 
Final report, 15 Aug 81-31 Dec 82. Schawlow, A.L.; Madey, 
J.M. (Stanford Univ., CA (USA). W.W. Hansen Labs. of 
Physics). Nov 1983. 75p. NTIS, PC A04/MF AO1. 
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The purpose of this research was the identification of the 
critical magnet and storage ring parameters for optimization of the 
efficiency, power output and gain of gain-expanded storage ring 
free electron lasers. While previous research had identified the 
basic properties of these devices, the approximations and simplifica- 
tions employed in these efforts for solution of the equations of 
motion had led to some ambiguities which were not readily resolv- 
able within the framework of the model employed. To resolve 
these ambiguities, a model was developed for the FEL wiggler 
magnet which permits an exact solution of the equations of motion. 
Using this model numerical techniques have been employed to 
identify the dependence of the laser power output, gain, and effi- 
ciency on the magnet parameters. 


23151 (AD-A—136515/4) Transverse mode formation in 
positive branch unstable resonators. Technical report. Jones, 
R.W. (Army Missile Command, Redstone Arsenal, AL 
(USA). Directed Energy Directorate). Aug 1983. 125p. 
NTIS, PC A06/MF AOl. 

The dynamics of transverse mode formation in positive 
branch unstable resonators with moderate magnification (1.32 < M 
< 2.7) and typical Fresnel numbers (279 < NT < 10,800) used in 
high energy lasers has been investigated. The objective was to ob- 
serve the far-field intensity distribution from the onset of pumping 
to the steady-state diffraction limited pattern. The research consist- 
ed of experimental and numerical analyses. The experimental meas- 
urements of mode formation time were performed using a pulsed 
COz laser and a pulsed XeF laser. Mode formation was deduced 
from observation of the far-field. The analytical effort consisted of 
a Fast Fourier Transform (FFT) wave optics computation which 
modeled the far-field pattern evolution. Results agree with the tem- 
poral mode formation geometrical theory of Anan’ev when laser 
saturation is achieved at the predicted mode formation time in a 
CO: laser. Rapid saturation at one-third this time results in signifi- 
cant earlier mode formation compared to the geometrical theory 
for a XeF laser. (Author). 


23152 (AD-A—136538/6) Repetitively pulsed electric 
laser acoustic studies. Volume 1. Final technical report, Jun 
80-Jun 83. Ingard, K.U.; McMillan, C.F. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Aeronautics and 
Astronautics). Sep 1983. 145p. NTIS, PC A07/MF AOl. 

See also Volume 2, AD-8955 254L. 

This report summarizes a study of the acoustical characteris- 
tics of a closed loop duct system for pulsed lasers with emphasis on 
acoustic suppression technology. Several topics are considered in- 
volving wave propagation reflection and attenuation in a shock 
tube, in which pulse waves are generated, simulating those in a 
pulsed laser system. A detailed analysis of the design of parallel- 
baffle attenuators for suppression of acoustic waves is given, allow- 
ing for the contributions of the reflection transmitted and reverber- 
ant contributions to the sound pressure field in the optical cavity. 


23153 (DOE/DP/40124—23) Two-plasmon decay and 
three halves harmonic generation in filaments in a laser 
plasma. Short, R.W.; Seka, W.; Tanaka, K.; Williams, E.A. 
(Rochester Univ., NY (USA). Lab. for Laser Energetics). 
Mar 1984. Contract AC08-80DP40124. 19p. NTIS, PC 
A02/MF AO01; GPO Dep. Order Number DE84010279. 

The two-plasmon decay of light propagating in filaments in a 
laser plasma and the resulting 3 omegao/2 light emission is dis- 
cussed using a simplified model. Experimental observations are con- 
sistent with the predictions of the model. Implications for use of the 
3 omegao/2 doublet splitting as a temperature diagnostic are dis- 
cussed. 


23154 (DOE/DP/40142—1) Search for extended-lifetime 
optically excited laser media. Final report. Pummer, H.; 
Egger, H. (Illinois Univ., Chicago (USA). Dept. of Phys- 
ics). 1984. Contract AS08-81DP40142. 39p. NTIS, PC A03/ 
MF AOl1; 1; GPO Dep. Order Number DE84009795. 

Portions are illegible in microfiche products. 

Studies of optically excited cryogenic rare-gas fluorine solu- 
tions indicate an efficient two-step, one-photon channel into several 
excited dimer and trimer states. The excitation is sensitive to the 
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pump wavelength with respect to the excitation efficiency as well 
as the type of excited state obtained. The excited states radiate on 
several B-X, C-A, D-X dimer and I-I trimer transitions. The 
trimer transitions were assigned to (67I° - 1,271) and (47F - 1,2?1P) 
where the upper state can be formed by a clustering reaction in- 
volving the D and B state of the dimer, respectively. In pure 
Xe(F2) solutions, the stability of the D and B dimer states is ques- 
tionable. Theoretical Xe2F* potential energy curves reported by 
Huestis et al indicate that, at high Xe densities, these dimer states 
should collapse into the 67T and 471 Xe.F* trimer states, respec- 
tively. Lifetimes as great as 50 nsec in the liquid environment have 
been observed. All emissions are observed red-shifted with respect 
to the gas phase values, and shifts of up to 0.9 eV in magnitude 
have been observed for the D-X transition in XeF. 


23155 (DOE/DP/40178—1) Auger electron pumping of 
short wavelength lasers. Final report, February 9-September 
30, 1983. Harris, S.E.; Young, J.F. (Stanford Univ., CA 
(USA). Edward L. Ginzton Lab.). Dec 1983. Contract 
AC08-83DP40178. 15p. NTIS, PC A02/MF A0l; GPO 
Dep. Order Number DE84009240. 

We report the results of a unique approach for using laser- 
produced incoherent soft x-rays for the production of metastable 
states of neutral alkali metals. The key idea is to use an absorber 
species, such as Ne, to stop the x-rays and to produce photoelec- 
trons and Auger electrons which then excite the desired species. 
We have been able to create electron densities in excess of 10'* 
cm~* with a mean temperature of 45 eV in a 600 ps pulse using an 
input laser energy of less than 100 mJ. This electron source was 
used to create large populations of lithium quartet metastables; the 
lifetime of this state was also measured. 


23156 (DOE/NE/33084—T1) Laser research. Final 
report, April 1, 1981-September 30, 1983. Gundersen, M.A. 
(University of Southern California, Los Angeles (USA). 
Dept. of Electrical Engineering). 6 Apr 1984. Contract 
AC04-81NE33084. 13p. NTIS, PC A02; 3; GPO Dep. 
Order Number DE84008577. 


Paper copy only, copy does not permit microfiche produc- 
tion. 

A list is given of manuscripts on laser research, including an 
abstract for each manuscript. Presentations made during the project 
are listed as well as interactions. Important findings and accom- 
plishments are also listed. (LEW) 


23157 (IC—83/31) Theoretical analysis of the switching 
efficiency of a grating-based laser beam modulator. Rama- 
chandran, V. (International Centre for Theoretical Physics, 
Trieste (Italy)). Mar 1983. 7p. NTIS (US Sales Only), PC 
A02/MF A01. Order Number DE84701215. 

A theoretical interpretation of the digital beam deflection ef- 
ficiency of an electro-optic modulator is described. Calculated 
switching voltages are in good agreement with the experimentally 
observed values. The computed percentage efficiencies to three 
successive positions are 57, 48 and 43, respectively. 


23158 (PB—84-144393) Electromagnetic field modes in 
waveguide laser oscillators. Thomson, R.M.; Brooks, S.F.; 
Smith, K.; Davies, A.R. (Leeds Univ. (UK). Dept. of Com- 
puter Studies). 11 May 1981. 109p. NTIS, PC E07/MF E07. 

A model was formulated to predict the transverse mode 
composition of the radiation emitted from cylindrical waveguide 
laser oscillators. The equations of Marcatili and Schmeltzer for the 
field components of the normal modes of empty cylindrical wave- 
guides were derived from Maxwell's equations. The phase and at- 
tenuation coefficients for each mode were also derived. The effect 
of the waveguide laser cavity containing an inhomogeneous gain 
medium was considered, together with the effects of the output 
mirror and diffraction losses. Equations were derived whose un- 
known coefficients are the amplitudes of the various modes within 
such a cavity. A computer program (LASMOD) was developed to 
solve these equations. 
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23159 Theory of ionization/recombination kinetics with 
application to recombination lasers and the optogalvanic 
effect. Lawless, J.L. (Carnegie-Mellon University, Pitts- 
burgh, Pennsylvania 15213). Journal of Applied Physics; 55: 
No. 9, 3226-3240(1 May 1984). 

The effects of the complete system of electron-atom inelastic 
collisions are shown to reduce to a system nearly as simple as the 
well-known one-quantum model. As a consequence, the effects of 
other processes, such as recombination lasing and resonant radiation 
enhanced ionization (the optogalvanic effect), can be analyzed 
simply, analytically, and quantitatively. A number of well- known 
ionization-recombination approximations are limiting cases of this 
theory. The simplification in this theory is obtained from a separa- 
ble feature of the electron-atom collisional transition rate constants 
for Maxwellian free electrons. This feature has both theoretical and 
experimental support. No further approximation is needed. The re- 
sulting equations are sufficiently simple that the effects of some 
other processes can be explicitly determined. For example, the be- 
havior of a collisional recombination laser can be expressed explicit- 
ly in terms of the rate coefficients. The magnitude of a population 
inversion and the efficiency for the laser can be derived. Similarly, 
resonant radiation ionization enhancement can be analyzed and it is 
shown how large enhancements are possible. Effects of failure of 
the quasisteady approximation are also analyzed. Models to include 
other effects are easily developed. Specialization of the coefficients 
in this theory leads to various well-known ionization-recombination 
approximations. In the limiting case of an atomic level continuum 
with all processes other than electron-atom collisions neglected and 
with one further approximation, the Mansbach and Keck solution is 
obtained. Through other specializations, the bottleneck, block-of-ex- 
cited states, one-quantum diffusion, and modified diffusion approxi- 
mations can each be found. 


23160 Continuous wave 16 » CF, laser. Telle, J. (Chem- 
istry Division, Los Alamos National Laboratory, Los 
Alamos, NM 87545). JEEE (Institute of Electrical and Elec- 
tronics Engineers) Journal of Quantum Electronics; 19: No. 
10, 1469-1473(Oct 1983). 

A 16 p CF, laser oscillator has operated continuous wave in 
a cooled static cell. Pump powers required from the low-pressure 
continuous wave COz2 laser were approximately 3 W. The laser 
cavity was a multiple-pass off-axis-path two-mirror ring resonator. 
Unidirectional CF, laser power at 615 cm™! exceeded 2 mW. Rate 
equations were used to estimate scaling of this laser source. For 
modest pump powers (40 W) approximately 1 W of emission power 
is predicted from this small and simple system. 


23161 Dependence of the stimulated emission cross sec- 
tion of Yb** on host glass composition. Weber, M.J.; Black- 
burn, D.H.; Cronin, D.J.; Lynch, J.E. (Lawrence Liver- 
more National Laboratory, University of California, Liver- 
more CA 94550). JEEE (Institute of Electrical and Electron- 
ics Engineers) Journal of Quantum Electronics; 19: No. 10, 
1600-1603(Oct 1983). Contract W-7405-ENG-48. 

The stimulated emission cross section for the ?>F /SUB 5/2/ 
— *F /SUB 7/2/ transition of Yb** has been determined from ab- 
sorption and emission measurements of 41 different oxide, fluoride, 
and oxyfluoride glasses at 293 K. The effective peak cross sections 
for transitions to Stark levels above the ground state range from ap- 
proximately 0.3 to 0.8 pm® The largest values occur in borate and 
phosphate glasses; the smallest values occur in silicate and low-re- 
fractive-index fluoride glasses. Radiative lifetimes calculated from 
integrated absorption spectra are also reported and range from 0.6 
to 2.7 ms. Systematic variations in cross sections with changes in 
modifier ions can be used to tailor stimulated emission cross sec- 
tions and fluorescence lifetimes. 


23162 The refractive index of the ternary compounds Cd 
/SUB x/ Zn /SUB 1-x/ Te and Hg /SUB x/ Zn /SUB 1-x/ 
Te. Jensen, B.; Torabi, A. (Dept. of Physics, Boston Univer- 
sity, Boston, MA 02215). IEEE (Institute of Electrical and 
Electronics Engineers) Journal of Quantum Electronics; 19: 
No. 9, 1362-1364(Sep 1983). Contract AC02-79ER 10444. 
Theoretical results for the refractive index n of the ternary 
compounds Cd /SUB x/ Zn /SUB 1-x/ Te and Hg /SUB x/ Zn / 
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SUB 1-x/ Te below the fundamental absorption edge are calculated 
as a function of photon energy and the mole fraction x. The theo- 
retical result for n is obtained from a quantum mechanical calcula- 
tion of the dielectric constant of a compound semiconductors. It is 
given in terms of basic material parameters only, with no adjustable 
constants. The reduction of the refractive index at the absorption 
edge as one increases x for Cd /SUB x/ Zn /SUB 1-x/ Te and for 
Hg /SUB x/ Zn /SUB 1-x/ Te as one decreases x is noticeable. 


23163 Stimulated rotational Raman scattering in CO: - 
pumped para - Ho. Carlsten, J.L.; Wenzel, R. (Los Alamos 
National Laboratory, Chemistry Division, Los Alamos, NM 
87545). IEEE (Institute of Electrical and Electronics Engi- 
neers) Journal of Quantum Electronics; 19: No. 9, 1407- 
1413(Sep 1983). 

Stimulated rotational Raman scattering in a 300 K multipass 
cell filled with para-H2 with a single-mode CO: pump laser was 
studied using a single-mode OPO as a probe laser at the Stokes fre- 
quency for the So (0) transition. Amplification and pump depletion 
are examined as a function of incident pump energy. For an inci- 
dent CO: pump laser energy of 1.5 J, a photon conversion efficien- 
cy of 47 percent is observed. 


23164 Tunable near ultraviolet laser system from a fre- 
quency doubled alexandrite laser. Barnes, N.P.; Gettemy, 
D.J.; Johnson, T.M. (University of California, Los Alamos 
Nat'l. Laboratory, P.O. Box 1663, Los Alamos, NM 87545). 
IEEE (Institute of Electrical and Electronics Engineers) Jour- 
nal of Quantum Electronics; 19: No. 9, 1437-1442(Sep 1983). 

A laser system which is capable of producing radiation tuna- 
ble over the region from approximately 0.36-0.40 p is described. 
The laser produces in excess of 5.0 mJ per pulse in a about 0.1 ps 
pulse length. 
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23165 (AAEC/E—558) Developed single-phase turbulent 
flow through a square-pitch rod cluster for an extended range 
of reynolds numbers. Hooper, J.D.; Wood, D.H.; Crawford, 
W.J. (Australian Atomic Energy Commission Research Es- 
tablishment, Lucas Heights). Jun 1983. 65p. NTIS (US Sales 
Only), PC A04/MF AO1. Order Number DE84701126. 

The mean velocity profiles, wall shear stress distribution and 
all components of the Reynolds stress tensor have been determined 
from measurements for developed single-phase flow through a 
square-pitch rod cluster. For a rod pitch-to-diameter ratio of 1.107, 
four Reynolds numbers, in the range 22.6 x 10° to 207.6 x 105, were 
investigated. The experimental technique, which involved a rotata- 
ble inclined hot-wire anemometer probe, allowed the measurement 
of secondary flow components of the order of 1 per cent of the 
local velocity. No evidence was found for secondary flows in the 
open rod gap area. The highly anisotropic nature of the turbulence, 
particularly for the interconnecting rod gap region, was shown by 
the level of the azimuthal turbulent shear stress. The mean velocity 
profiles were generally consistent with the logarithmic region of 
the universal velocity profile, using the Patel values for the profile 
constants. The wall shear stress distribution, measured by Preston 
tubes, was shown to be symmetrical around the central rods of the 
array. 


23166 (AD-A—136721/8) Cross flow boiling in tube bun- 
dles. Annual technical report 1, Aug 82-1 Aug 83. Yao, S.C. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of 
Mechanical Engineering). Oct 1983. 82p. NTIS, PC A05/ 
MF AOl1. 

The research on boiling in confined spaces has been com- 
pleted. This problem is of great importance to the boiling induced 
corrosion in the steam generator crevices between the tube and the 
support structures. In the report of 1981, analysis of single phase 
flow, two phase flow, and dryout in crevices have been presented. 
Experimental results of boiling and dryout in vertical crevices with 
closed bottom were also reported. In the report of 1982, the results 
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of forced convective boiling heat transfer and critical heat flux in 
crevices are shown. In this report, the boiling heat transfer and crit- 
ical heat flux in horizontal crevices are reported. The research on 
cross flow boiling in tube bundles proceeds smoothly. In this 
report, the analysis of single phase flow pressure drop and convec- 
tive heat transfer in tube bundles at cross flow of very low or very 
high Reynolds numbers are presented. The experimental setup has 
been completed and data are taken presently. 


23167 (AECL—7695) Critical heat flux and post-critical 
heat flux performance of a 6-m, 37-element fully segmented 
bundle cooled by Freon-12, Nickerson, J.R. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). May 1982. 95p. NTIS (US Sales Only), PC A05/MF 
A01l. Order Number DE84701127. 

A 6-m, 37-element, electrically heated bundle with full end 
plate simulation, cooled by Freon-12, has been tested for CHF (crit- 
ical heat flux) and post-CHF conditions in the MR-3 Freon loop. 
The bundle was tested in a horizontal attitude and had a uniform 
axial heat flux distribution and radial heat flux depression. A total 
of 110 CHF points have been collected over the following range of 
water equivalent conditions: exit pressure 8.27 - 11.03 MPa, mass 
flux 1.38 - 8.14 Mg.m~4s~}, inlet subcooling 0 - 500 kJ.kg™', outlet 
quality 10% - 37%. The data have been correlated on both a sys- 
tems and local conditions basis over a limited mass flux range to 
within 2.8% rms. Significant CHF increases over smooth bundle re- 
sults have been observed along with significant CHF improvement 
over a two end plate bundle simulation in the lower mass flux 
ranges. A satisfactory axial drypatch spreading correlation has been 
determined and extensive drypatch wall superheat mapping has 
been performed. 


23168 (INIS-BR—95, pp 284-295) Measurements of void 
fraction in two-phase flow using thermal neutrons. Torres, 
W.M.; Rogers, John Douglas (Rio de Janeiro Univ. (Brazil). 
Coordenacao dos Programas de Pos-graduacao de Engen- 
haria). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A25/MF A01. (CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

A theoretical and experimental study of void fraction meas- 
urements for water-steam two-phase flow in steady state is done 
using a beam of thermal neutrons. 


23169 (KFK—3597) Experimental investigations on the 
fluid flow through an asymmetric rod bundle (P/D = 1.148, 
W/D = 1.045). Rehme, K. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik 
und Reaktortechnik; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). Nov 
1983. 6lp. (In German). NTIS (US Sales Only), PC A04/ 
MF AOl1. Order Number DE84750993. 

With 37 figs. 

Measurements of the distributions of the mean velocity, the 
wall shear stresses and the turbulence were performed in a wall 
subchannel of a rod bundle of four parallel rods arranged asymmet- 
rically in a rectangular channel (P/D = 1.148, W/D = 1.045). The 
Reynolds number of this investigations was Re = 5.88 x 10*. The 
experimental results show that the momentum transport is highly 
anisotropic especially in the gaps of the rod bundle. Influences of 
secondary flow cannot be detected in the distribution of the time- 
mean velocity. The comparison between experimental wall shear 
stress distributions and those calculated with the VELASCO-code 
shows discrepancies both in the gap between the rod and channel 
walls and in the gap between the rods caused by the high momen- 
tum transport between the two subchannels. 


23170 (KFK—3598) Experimental investigations on the 
fluid flow through an asymmetric rod bundle (P/D = 1.148, 
W/D = 1.252). Rehme, K. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik 
und Reaktortechnik; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). Nov 
1983. 63p. (In German). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84750992. 
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With 39 figs. 

Measurements of the distributions of the mean velocity, the 
wall shear stresses and the turbulence were performed in a wall 
subchannel for a rod bundle of four parallel rods arrangement 
asymmetrically in a rectangular channel (P/D = 1.148, W/D = 
1.252). The Reynolds number of this investigation was Re = 1.62 x 
10°. The experimental results show that the momentum transport is 
highly anisotropic especially in the gap between the rods. Influ- 
ences of secondary flows cannot be detected in the distribution of 
the time-mean velocity. The comparison between experimental wall 
shear stress distributions and those calculated by the VELASCO- 
code shows discrepancies especially in the gap between the rods 
caused by the high momentum transport between the subchannels 
of different geometry. 


23171 (NUREG/CR—3153) Calculation of fluid circula- 
tion patterns in the vicinity of submerged jets using 
OQRSMAC, Park, J.E.; Cross, K.E. (Oak Ridge National 
Lab., TN (USA)). Dec 1983. Contract W-7405-ENG-26. 
130p. (ORNL/TM—8653). NTIS, PC E06/MF A0Ol; 1 - 
GPO* $6.50; GPO Dep. Order Number DE84009234. 

Portions are illegible in microfiche products; Includes 1 
sheet of 48x reduction microfiche. 

As the world demand for electricity is met by large coal- or 
nuclear-fueled central generating stations, the effluent streams from 
these plants will have an increasingly important impact on the local 
environment. The Nuclear Regulatory Commission has a responsi- 
bility to assess the impact of proposed and operating Nuclear 
power plants. To support this NRC mission, a numerical algorithm 
and associated computer program have been developed to predict 
the temperatures occurring in the immediate vicinity (the near 
field) of a hot water discharge from a power plant. The algorithm 
is a natural extension of the classic Marker-and-Cell (MAC) tech- 
nique developed by F. H. Harlow at the Los Alamos Scientific 
Laboratory. ORSMAC (Oak Ridge Simplified Marker and Cell), 
adds the logic for simple turbulence modeling, energy conservation 
and buoyancy effects to the MAC model. Modern numerical tech- 
niques have been used wherever practical. In this report, the MAC 
and SMAC (Simplified MAC) algorithms are reviewed, and the 
ORSMAC algorithm is described. The finite difference analogs are 
given and discussed. Solutions for several sample problems are pre- 
sented which illustrate the features of the ORSMAC algorithm. A 
complete FORTRAN listing is included with input and sample 
output. ReCommendations for further testing are included. 


23172 (PNL-SA—11586) Three-dimensional numerical 
simulation of settling and resuspension of solids in storage 
tanks with air injection recirculators. Eyler, L.L. (Pacific 
Northwest Lab., Richland, WA (USA)). Jan 1984. Contract 
AC06-76RL01830. 24p. (CONF-840301—1). NTIS, PC A02. 
Order Number DE84008654. 

From 9. international technical conference on slurry trans- 
portation; Lake Tahoe, NV, USA (20 Mar 1984). 


Paper copy only, copy does not permit microfiche produc- 
tion. 


Transient three-dimensional finite-difference numerical mod- 
eling of flow with settling solids in a 3.7 x 10° m® tank was per- 
formed. The number-average diameter of the particles was 154m 
and nominal volumetric concentration was 24 percent. Using dilute 
suspension, concentration dependent viscosity, and settling velocity 
assumption, modeled air lift circulators were shown to be sufficient 
to maintain solids in suspension during normal operation. Resuspen- 
sion of solids was also shown to be accomplished by impulsive cir- 
culator startup in the absence of particle agglomeration. Settling ve- 
locity was shown to be a dominant parameter under the assump- 
tions made. 


23173 Hyperbolic two-pressure models for two-phase 
flow. Ransom, V.H.; Hicks, D.L. (EG & G Idaho, Inc., 
Idaho Falls, Idaho 83415). Journal of Computational Physics; 
53: No. 1, 124-151(Jan 1984). Contract AC07-761D01570. 
For some time it has been known that many of the two- 
phase flow models lead to ill-posed Cauchy problems because they 
have complex characteristic values. A necessary condition (at least 
in the linear case) for the Cauchy problem to be well-posed is that 
it be stable in the sense of von Neumann. For systems of partial 
differential equations of first order, stability in the sense of von 
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Neumann is essentially equivalent to the condition that the model 
be hyperbolic (all real characteristic values and complete set of 
characteristic vectors). Herein models are developed which have 
real characteristic values for all physically acceptable stgates (state 
space) and except for a set of measure zero have a complete set of 
characteristic vectors in state space. Therefore, these models are 
hyperbolic a.e. (almost everywhere) in state space. Also, they are 
stable in the sense of von Neumann a.e. in state space even without 
inclusion of viscosity terms. The models discussed herein are devel- 
oped for the case of two-phase separated planar flow and include 
transverse momentum considerations. These models are referred to 
as "two-pressure” models because each phase is assumed to exist at 
an average pressure different from the average pressure in the other 
phase; the pressure fields are related through momentum consider- 
ations. Numerical results on a steady-state problem show good 
agreement with existing steady-state results. Numerical results on a 
transient problem agree with a single-pressure model until the onset 
of numerical instability in the single-pressure model. Compared to 
the single-pressure (hydrostatic) model, the two-pressure model ap- 
proximates additional physical features and is shown to be viable 
approach for the case of separated flow. 


23174 Interfacial area and nucleation site density in boil- 
ing systems. Kocamustafaogullari, G. (Wisconsin Univ., Mil- 
waukee (USA). Dept. of Mechanical Engineering); Ishii, M. 
(Argonne National Lab., IL (USA)). International Journal of 
Heat and Mass Transfer; 26: No. 9, 1377-1387(Sep 1983). 

The number density, which is one of the most important pa- 
rameters affecting the interfacial area concentration in the bubbly 
two-phase flow system, is formulated in terms of the differential 
transport equation. From this formulation it becomes apparent that 
the active nucleation site density on a heated channel surface is the 
key parameter in the prediction of the bubble number density. A 
constitutive relation for active nucleation site density is developed 
in pool boiling and extended to forced convective nucleate boiling. 
The active nucleation site densities predicted by this constitutive re- 
lation are in relatively good agreement with direct measurements 
available in the literature. 


23175 Time averaging of volume-averaged conservation 
equations of multiphase flow. Sha, W.T. (Argonne National 
Laboratory, Argonne, IL). AIChE (American Institute of 
Chemical Engineers) Symposium Series; 719: No. 225, 420- 
426(1983). 

Volume-averaging of equations of conservation for a multi- 
phase system yields equations in terms of volume-averaged prod- 
ucts of density, velocity, energy, stresses and field forces, together 
with interface transfer integrals. Solutions of these equations call 
for expressing these volume-averaged products in terms of products 
of averages. The present study shows that such a determination can 
be made via time-averaging over a duration T such that /tau//SUB 
HF/ << T << /tau/SUB LF/ where /tau/SUB HF/ is the 
characteristic time of high frequency fluctuations as in turbulent 
flow and /tau/SUB LF/ is the characteristic time of low frequency 
change as in a blow-down process. Time-averaging reduces the 
volume- and areaaveraged products to products of averages plus 
terms representing eddy diffusivities of mass, Reynolds stresses, 
eddy conductivities of heat, etc., arising from high frequency fluc- 
tuations. The interface transfer integrals, after time-averaging, give 
transfer integrals of low and high frequency components. This pro- 
cedure of time-averaging after volume-averaging, but not the re- 
verse order, leads to a complete set of differential-integral equations 
of conservation. 


23176 Two-phase flows and heat transfer, Vol. 1. Kakac, 
S.; Mayinger, F. (eds.). Washington, DC; Hemisphere Pub- 
lishing Corp. (1977). 547p. (CONF-760853—Vol.1). Hemi- 
sphere Publishing Corp., 1025 Vermont Avenue, Washing- 
ton, DC 20005. 

From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

Separate abstracts were prepared for seventeen papers from 
volume one of the proceedings of this NATO Advanced Study In- 
stitute held in Turkey in 1976. Papers abstracted deal with measur- 
ing methods and partial differential equations for two-phase 
flow.(KAW) 
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23177 Derivation and application of scaling criteria for 
two-phase flows. Ishii, M.; Jones, O.C. Jr. (Argonne Nation- 
al Lab., IL). pp 163-185 of Two-phase flows and heat trans- 
fer, Vol. 1. Kakac, S.; Mayinger, F. (eds.). Washington, DC; 
var Publishing Corp. (1977). (CONF-760853— 
Vol.1). 


From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

Scaling criteria for two-phase flow systems with heat addi- 
tion and phase change are derived from the field equations and the 
boundary conditions based on the two-phase mixture model ob- 
tained by short time temporal averaging and sectional area averag- 
ing. Conventional similarity analysis shows that eight dimensionless 
groups govern the similarity between fluid systems. More specific 
and system-oriented similarity criteria of particular interest in reac- 
tor engineering have been developed by the small perturbation 
method. These include: the subcooling number, which represents 
the nondimensional residence time of the fluid; the phase change 
number and the drift number, which play the same role in two- 
phase flow as Damdohler’s first and second groups in chemical ki- 
netics. The importance of these similarity criteria are demonstrated 
by application to thermal-hydraulic instability and flow escalations. 
Furthermore, suitability of modeling of PWR and LMFBR by re- 
frigerants and water is discussed in detail. 


23178 Drift flux model and derivation of kinematic con- 
stitutive laws. Ishii, M. (Argonne National Lab., IL). pp 
187-208 of Two-phase flows and heat transfer, Vol. 1. 
Kakac, S.; Mayinger, F. (eds.). Washington, DC; Hemi- 
sphere Publishing Corp. (1977). (CONF-760853—Vol.1). 

From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

In view of the practical importance of the drift flux model 
for two-phase analyses in general and in analyses of 
nuclear=reactor accidents in particular, the kinematic constitutive 
equation for V/sub gj/ has been studied. The expression for the 
vapor drift velocity in various flow regimes including the annular 
and droplet two-phase flows have been developed by taking into 
account the interfacial geometry, the body force field, and the in- 
terfacial momentum transfer, since these macroscopic effects 
govern the two-phase diffusions. 


23179 Fundamentals of two-phase flow oscillations and 
experiments in single channel systems. Veziroglu, T.N.; Lee, 
S.S.; Kakac, S. (Univ., of Miami, FL). pp 423-466 of Two- 
phase flows and heat transfer, Vol. 1. Kakac, S.; Mayinger, 
F. (eds.). Washington, DC; Hemisphere Publishing Corp. 
(1977). (CONF-760853—Vol.1). 

From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

Three distinct types of two-phase flow oscillations, viz., 
"density-wave”, “pressure-drop” and “thermal” oscillations, and the 
mechanisms generating them are explained. The “density-wave” os- 
cillations are caused by the dynamic interaction between flow, den- 
sity distribution, and pressure drop distribution within the heater 
and have a time period of the order of the residence time of a parti- 
cle in the heater. The “pressure-drop” oscillations occur only when 
the pressure drop across the test section decreases with increasing 
flow in the system. The “thermal” oscillations are associated with 
film boiling conditions and produce large changes in heater surface 
temperature. The time period of the “thermal” oscillations is gov- 
erned by the thermal inertia of the heater. Two-phase flow, both 
one-component and two-component, experimental results are pre- 
sented displaying the different modes of two-phase oscillations, and 
also their combinations. 


23180 Sustained and transient boiling flow instabilities in 
two parallel channel systems. Lee, Veziroglu, T.N.; Kakac, 
S. (Univ. of Miami, FL). pp 467-510 of Two-phase flows 
and heat transfer, Vol. 1. Kakac, S.; Mayinger, F. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1977). 
(CONF-760853— Vol. 1). 

From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

Flow oscillations may occur whenever heat is added to a 
flowing fluids and produces a change in volume by boiling. Be- 
cause of the generation of such oscillations in systems with boiling 
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flows in general and in boiling water reactors in particular, many 
researchers have focused their attention on this phenomenon during 
the last decade. This lecture is a natural continuation of this discus- 
sion and it is intended to give a summary of works carried out by 
the same research group on boiling flow instabilities in two parallel 
channel systems. First, the experimental work on sustained boiling 
flow instabilities in a two parallel channel upflow system will be 
presented. It will be followed by experimental studies on a similar 
system but with cross-connected parallel channels. While Freon-11 
only was used in the unconnected system, both Freon-11 and dis- 
tilled water were used as test fluids in the later experiments. Final- 
ly, experiments in transient flow instabilities will be discussed. 
Comparison with system geometries and test fluids will be given. 


23181 Two-phase flows and heat transfer, Vol. 3. Kakac, 
S.; Veziroglu, T.N. (eds.). Washington, DC; Hemisphere 
Publishing Corp. (1977). 1469p. (CONF-760853—Vol.3). 
Hemisphere Publishing Corp., 1025 Vermont Avenue, 
Washington, DC 20005. 

From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

A separate abstract was prepared for one paper from volume 
three of the proceedings of this NATO Advanced Study Institute 
held in Turkey in 1976. (KAW) 


23182 Equilibrium homogeneous transient two-phase flow. 
Solbrig, C.W.; Gidaspow, D. (Idaho National Engineering 
Lab., Chicago, IL). pp 1171-1200 of Two-phase flows and 
heat transfer, Vol. 3. Kakac, S.; Veziroglu, T.N. (eds.). 
Washington, DC; Hemisphere Publishing Corp. (1977). 
(CONF-760853—Vol.3). 

From NATO advanced study institute on two-phase flows 
and heat transfer; Istanbul, Turkey (16 Aug 1976). 

Transient two phase flow problems come up in many appli- 
cations that have recently become important due to the energy 
crisis in industrialized nations. The major source of electricity in 
the U.S. at the current time is the central power plant. The energy 
sources used in these plants include coal, oil, natural gas, and nucle- 
ar fission. All of these plants use high pressure water to transfer 
energy. Nuclear plants are currently used as base load and fossil 
fuel plants are often used to load follow. The description of two 
phase flow in fossil fuel plants is necessary due to the transient 
nature of their operation. Nuclear plants experience transients in 
start up and shut down. The more relevant two phase issue in nu- 
clear plants occurs in the licensing of these plants in consideration 
of hypothetical accidents. The equilibrium homogeneous flow 
theory is currently used in most applications to describe transient 
two phase flow phenomena. Therefore, this theory comprises an 
important part of two phase flow engineering even though it is 
unable to describe unequal phase velocity and unequal phase tem- 
perature effects. The equilibrium homogeneous model supplement- 
ed with correlations and conservative assumptions (designed to 
maximize the calculated temperature predicted to occur in the loss 
of coolant accident) is commonly used to model the hypothetical 
loss of coolant accident in a nuclear reactor. Continued experimen- 
tal and theoretical work is being conducted to determine the ade- 
quacy of this approach. The text describes the homogeneous equi- 
librium theory in the various forms that it is used. Some of the 
computer programs which utilize this theory are mentioned. The 
availability and limitations of these programs are also discussed. 
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REFER ALSO TO CITATION(S) 22308, 22899, 23139 


23183 (AD-A—136251/6) Effects of environmental or 
storage condition effects on radiographic film. Final engineer- 
ing report. Williams, R.D. (Southwest Research Inst., San 
Antonio, TX (USA)). Dec 1983. 40p. NTIS, PC A03/MF 
AOl. 

This report covers the approach, procedures and technique 
employed in evaluating sensitivity and base plus fog in old and new 
radiographic films stored in simulated tropical, desert, artic and am- 
bient environments. A simple field test for film qualification is de- 
scribed and a design for the step wedge used in the test is included. 





42 ENGINEERING 
4205 Materials Testing 


Also included is a description of a laboratory test for film noise 
using electronic scanning of an optical image to determine frequen- 
cy content of this image. Recommendations are made for extension 
of film life through testing, as well as recommended storage and 
shipping conditions for life extension. 


23184 (AECL—7779) EDDY - a FORTRAN program to 
extract significant features from eddy-current test data - the 
basis of the CANSCAN system. Jarvis, R.G.; Cranston, R.J. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Sep 1982. 39p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84701131. 

The FORTRAN program EDDY is designed to analyse 
data: from eddy-current scans of steam generator tubes. It is written 
in modular form, for future development, and it uses signal-recogni- 
tion techniques that the authors developed in the profilometry of 
irradiated fuel elements. During a scan, significant signals are de- 
tected and extracted for immediate attention or more detailed anal- 
ysis later. A version of the program was used in the CANSCAN 
system ‘for automated eddy-current in-service inspection of nuclear 
steam generator tubing’. 


23185 (AERE-G—2765) Contributions to the NDT litera- 
ture from Harwell since 1977. Hummel, J. (UKAEA Atomic 
Energy Research Establishment, Harwell. Materials Physics 
Div.). May 1983. 40p. NTIS (US Sales Only), PC A03/MF 
A01. Order Number DE84701132. 

This is a chronological listing of 276 reports, papers and 
other available publications written or edited by Harwell staff on 
nondestructive testing subjects. The period covered is from 1977 to 
May 1983. Among the methods described are the following: acous- 
tic testing; industrial radiography; positron annihilation; aerial ther- 
mography; image processing; neutron diffraction; eddy current test- 
ing; tomography. 


23186 (ANL/FE—83-25) Application of NDE methods to 
green ceramics: initial results. Kupperman, D.S.; Karplus, 
H.B.; Poeppel, R.B.; Ellingson, W.A.; Berger, H.; Robbins, 
C.; Fuller, E. (Argonne National Lab., IL (USA)). Mar 
1984. Contract W-31-109-ENG-38. 37p. NTIS, PC A03/MF 
A01; GPO Dep. Order Number DE84010571. 

This paper describes a preliminary investigation to assess the 
effectiveness of microradiography, ultrasonic methods, nuclear 
magnetic resonance, and neutron radiography for the nondestruc- 
tive evaluation of green (unfired), ceramics. Objective is to obtain 
useful information on defects, cracking, delaminations, agglomer- 
ates, inclusions, regions of high porosity, and anisotropy. 


23187 (CEA-CONF—6997) Experimental procedure for 
the characterization of cyclic behavior from very thin plate 
specimens. Moulin, D.; Maury, A. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Aug 
1983. 21p. (CONF-830805—94). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84751048. 

From 7. international conference on structural mechanics in 
reactor technology; Chicago, IL, USA (22 Aug 1983). 

Portions are illegible in microfiche products. 

Many investigators tried to reproduce by inelastic calcula- 
tions the experimentally observed behavior. Unfortunately, the ma- 
terial characteristics used in the computer code were established 
from monotonic tensile tests performed with specimens extracted 
from the plate product itself (1,45 mm thick) employed to construct 
the ratchetting specimen. It seems that, at the present time, cyclic 
behavior of the material is much more relevant to the observed 
phenomenon. So the need is expressed to make this of characteriza- 
tion. Nevertheless, the practical problem is to produce cyclic 
Stresses, i.e. tensile and compressive stresses, with very thin speci- 
men. The main difficulty is, in particular, to present buckling effect. 
It is described a new special device set up for this particular pur- 
pose. The adopted solution was to create uniformly distributed al- 
ternative pure bending stresses in the thin plate specimen. The 
bending moments are produced by two end-grips fixed to the speci- 
men, and these grips are mounted on a conventional test machine 
which is displacement-controlled. In order to reduce tensile and 
compressive membrane stresses inside the specimen, the grips have 
two parallel axles of rotation. Forces produced by the machine and 
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displacements of a few points of the specimen are continuously re- 
corded during the test, so that cyclically stabilisized bending 
moment can be easily evaluated for each variation of curvature im- 
posed. It is furnished the very first experimental cyclic data ob- 
tained for the material of the sodium test specimen, a 316 type 
stainless steel, at room temperature. Finally it is worth noticing that 
the specimen are of very simple fabrication and are for this reason 
not expansive. 


23188 (CEA-CONF—7071) Eddy-current testing. Evalua- 
tion of cracks propagation in austenitic steel cladding. 
Pigeon, M. (CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). Dec 1983. Ip. (CONF-831175— 
5). NTIS (US Sales Only), PC A02. Order Number 
DE84751072. 

From 6. international conference on nondestructive evalua- 
tion in the nuclear industry; Zurich, Switzerland (27 Nov 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

A low frequency eddy current method has been developed 
to evaluate the ligament between crack front and cladding surface 
and measure crack length. It uses a large surface probe to obtain a 
low sensitivity on surface variations and a good penetration of eddy 
current. 


23189 (CEA-CONF—7072) Sizing on under cladding 
cracks in case of an eventual propagation. Birac, A.M.; Frap- 
pier, J.C.; Serre, M.; Saglio, R. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Dec 1983. 
6p. (CONF-831175—6). NTIS (US Sales Only), PC A02. 
Order Number DE84751073. 

From 6. international conference on nondestructive evalua- 
tion in the nuclear industry; Zurich, Switzerland (27 Nov 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The purpose of this paper is to outline some of the simplified 
approaches for selecting focussed transducers adapted to a specific 
application. In the case of subcladding cracks encountered in pres- 
sure vessel of P.W.R., the size of the defects was of the same order 
of magnitude as the wave length of the ultrasound. Conventional 
sizing methods and transducers were inadequate. Focussed trans- 
ducers associated with conventional sizing method were not suffi- 
cient to satisfy the requirement. The use of tip diffraction with well 
focussed transducers was selected and tested successfully. Focussed 
transducers specially developed for the sizing of subcladding cracks 
shows considerable promise for field application with this type of 
transducers, the tip diffraction is enhanced. Associated with immer- 
sion testing they allow a high speed of inspection with high reliabil- 
ity. Results obtained are independant from operator and reproduci- 
ble. This study was made under contract from Electricite de 
France. 


23190 (CEA-CONF—7074) French effort in field NDT 
nuclear plant. Saglio, R. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). Dec 1983. 6p. 
(CONF-831175—7). NTIS (US Sales Only), PC A02. Order 
Number DE84751074. 

From 6. international conference on nondestructive evalua- 
tion in the nuclear industry; Zurich, Switzerland (27 Nov 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

For the in-service inspection of nuclear generating stations, 
the French Atomic Commission has built up a program first to in- 
crease the defect detection probability, secondly to increase the re- 
liability and recently to improve the characterization of defects. Fo- 
cused Ultrasound and multiple frequency eddy current techniques, 
developped by French Atomic Energy Commission are well 
known. In this paper we will present the latest developments made 
in relation with defect characterization. 


23191 (DOE/BP—183, pp 1-7) Brittle tower steel in fab- 
ricated bends. Kempner, L. Jr. Apr 1983. NTIS, PC A05/ 
MF AO1. (CONF-8304136—). 

From 1. annual seminar technical career program for profes- 
sional engineers; Portland, OR, USA (3 Apr 1983). 
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This report investigates the premature cracking of low- 
carbon tower steel during assembly, and determines the effects of 
low manganese and high carbon content on fabricated bends. In ad- 
dition, material property tests and chemical composition analyses of 
the fracture steel are presented. Results show that the manganese- 
to-carbon content was not a significant factor for premature crack- 
ing. Appropriate preheating temperature is necessary to prevent 
cold working and the subsequent development of brittle regions in 
angles with fabricated compression bends. 


23192 (INIS-BR—95, pp 532-542) Pressure and tempera- 
ture fields and water released by concrete submitted to high 
heat fluxes. Andrade Lima, F.R. de (Pernambuco Univ., 
Recife (Brazil). Dept. de Energia Nuclear); Schultheiss, 
G.F.; Fritzke, H.W. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1982. 
(In Portuguese). NTIS (US Sales Only), PC A25/MF AO1. 
(CONF-821270—). 

From 3. national meeting of reactor physics; Itaipava, RJ, 
Brazil (12 Dec 1982). 

Innovations are introduced in the original program USINT 
considering thermal conductivity variations with the temperature. 
A subroutine - PLOTTI - is incorporate to the program aiming to 
obtain a graphic for results. The new program - USINTG - is used 
for calculating the field of pressure and temperature and the water 
released from the concrete structure during a simulation of sodium 
leak. The theoretical results obtained with USINTG are in good 
agreement with the experimental results previously obtained. 


23193 (JAERI-M—82-208) Fatigue test results of flat 
plate specimens with surface cracks and evaluation of crack 
growth in structural components. Shibata, Katsuyuki; Yo- 
koyama, Norio; Ohba, Toshihiro; Kawamura, Takaichi; 
Miyazono, Shohachiro. (Japan Atomic Energy Research 
Inst., Tokyo). Dec 1982. 59p. (In Japanese). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE84700797. 

Part-through surface cracks are most frequently observed in 
the inspection of structural components, and it is one of the impor- 
tant subjects in the assessment of safety to evaluate appropriately 
the growth of such cracks during the service life of structural com- 
ponents. Due to the complexity of the stress at the front free sur- 
face, the crack growth at the surface shows a different behavior 
from the other part. Besides, an effect of interaction is caused in the 
growth of multiple surface cracks. These effects should be included 
in the growth analysis of surface part-through cracks. Authors have 
carried out a series of fatigue tests on some kinds of pipes with mul- 
tiple cracks in the inner surface, and subsequently the fatigue test of 
flat plate specimens, made of Type 304L stainless steel, with a 
single or double surface cracks was carried out to study the basic 
characteristics in the growth of multiple surface cracks. Based on 
the results of the flat plate test. the correction factors for the front 
free surface (Cs) and interaction (Ci) of surface cracks were derived 
quantitatively by the following empirical expressions; Cs = 0.824. 
Ci = (0.227(a/b)?(sec(PI X/2) - 1) + 1)sup(1/m). Using these two 
correction factors, a procedure to predict the growth of surface 
cracks was developed by applying the crack growth formula to 
both the thickness and surface directions. Besides, the crack growth 
predictions based on the procedure of ASME Code Sex. XI, and 
the above procedure without the correction of the free surface and 
interactions on the crack growth behaviors were compared with 
the test results of flat plate specimens. The crack growth behavior 
predicted by the procedure described in this report showed the best 
agreement with the test results in respects of the crack growth life 
and the change in the crack shape. The criteria of the ASME Code 
did not agree with the test results. 


23194 (JINR—R-6-82-487) Autoradiographical method of 
amplifying photoimages. Gromova, I.I.; Gromov, K.Ya.; Is- 
lamov, T.A.; Lebedev, N.A.; Umarov, G.Ya.; Kholmatov, 
A.Kh.; Yashin, S.N. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1982. 7p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. Order 
Number DE84700848. 

In order to optimize the working conditions at the radiogra- 
phical amplification of photoimages the dependence of activation of 
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a photolayer with an original image upon the concentration of 
sodium sulfide in activating solution and the time of staying the 
photoplates in it is investigated. It is established that satisfactory 
and stable results of amplification are obtained by using the activat- 
ing solution with a NaeS 0.1-0.2% concentration and the 0.1-0.3 
mCi/ml specific activity of sulphur - 35 for 15-20 min activation 
time. It is shown that quality of photoimage taken with underexpo- 
sure improves considerably. A set of lines of so far unknown y-i 
transitions are found in amplified images of '*'Ba conversion elec- 
tron spectrum. 


23195 (NUREG/CR—3672) Examination of the size ef- 
fects and data scatter observed in small-specimen cleavage 
fracture toughness testing. Merkle, J.G. (Oak Ridge National 
Lab., TN (USA)). Apr 1984. Contract AC05-840R21400. 
82p. (ORNL/TM—9088). NTIS, PC A0O5/MF AOl1; - GPO; 
GPO Dep. Order Number DE84009697. 

In the transition range of temperature, the cleavage fracture 
toughness of steel rises steeply with temperature, often necessitating 
the use of elastic-plastic methods for calculating toughness values 
with small specimens. This usually leads to size effects, whereby 
measured toughness values increase with decreasing specimen size 
and data scatter becomes large. Existing literature pertaining to the 
physical aspects of the onset of cleavage fracture and the occur- 
rence of size effects is examined, and it is concluded that the pri- 
mary cause of size effects is loss of triaxial constraint due to crack- 
tip yielding and transverse contraction along the crack front. The 
implications of an existing semiempirical equation, known as the 
Irwin B/sub Ic/ equation, for removing size effects from small- 
specimen cleavage fracture toughness data are examined by devel- 
oping the equation based on reasonable assumptions, including the 
conditions specified by American Society for Testing and Materials 
(ASTM) Standard E399 for valid K/sub Ic/ testing. The applicabil- 
ity of the Irwin B/sub Ic/ adjustment equation to pressure vessel 
steels is evaluated by applying it to several sets of small-specimen 
fracture toughness data, and it is found that the equation consistent- 
ly eliminates apparent size effects and significantly reduces data 
scatter. The B/sub Ic/ adjustment appears to be applicable to dy- 
namic as well as to static initiation toughness data, but only to the 
cleavage fracture toughness and not to the ductile tearing resist- 
ance. 


23196 (SAND—83-2523C) Evaluation of computer con- 
trolled electrohydraulic test systems for corrosion fatigue ex- 
perimentation. Lutz, T.J.; Salzbrenner, R.J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1984. Contract AC04- 
76DP00789. 10p. (CONF-840151—1). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84010126. 

From 39. meeting of IMOG subgroup on environmental test- 
ing; St. Petersburg, FL, USA (10 Jan 1984). 

The purpose of this evaluation was twofold, first to deter- 
mine what capabilities for corrosion fatigue experimentation were 
commercially available, and second, to properly specify a system 
that would best suit our needs. Two complete systems for fatigue 
experimentation were considered, one by MTS Systems Corpora- 
tion and the other by Instron Corporation. These were the only 
systems evaluated because of time constraints and we felt they were 
representative of state of the art equipment at competitive prices. 


23197 (Zfl-Mitt—69, pp 229-246) Determination of den- 
sity variation in radiation protective walls of concrete by 
means of bremsstrahlung of 10 MeV from linear accelerator. 
Baumbach, H. (Technische Hochschule, Leipzig (German 
Democratic Republic)); Fichtler, K. (Bauakademie der 
DDR, Berlin. Inst. fuer Heizung, Lueftung und Grundlagen 
der Bautechnik); Melzer, R.; Tietze, D. (Karl-Marx-Univer- 
sitaet, Leipzig (German Democratic Republic). Radiolo- 
gische Klinik); Ullrich, H. Jun 1983. NTIS (US Sales Only), 
PC A21/MF A0O1. (CONF-8209206—). 

From 2. working meeting on radioisotope application and ra- 
diation processing in industry; Leipzig, German D.R. (28 Sep 1982). 

Non-destructive testing of concrete walls has been carried 
out by means of the Bremsstrahlung of the mobile and portable 
neptun 10 linear accelerator in order to investigate the applicability 
of the method to monitor the density of thick radiation shields up 
to 2 meters. The experimental results show that the method is suita- 
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ble to test protective walls and to control the quality of concrete in 
the fabrication process. 


23198 Resonance neutron radiography using a pulsed neu- 
tron source and a 2-dimensional scintillation detector. Strauss, 
M.G.; Lander, G.H.; Brenner, R.; Roche, C.T. (Argonne 
National Lab., IL (USA)). pp 519-530 of Neutron radiogra- 
phy. Proceedings of the first world conference San Diego, 
California, USA, December 7-10, 1981. Barton, J.P. (Neu- 
tron Radiography Consulting, La Jolla, CA (USA)); Hardt, 
P. von der (Commission of the European Communities, 
Petten (Netherlands). Joint Nuclear Research Center) (eds.). 
Dordrecht, Netherlands; D. Reidel (1983). (CONF-811215— 


>. 

From 1. world conference on neutron radiography; San 
Diego, CA, USA (7 Dec 1981). 

Includes author index. 

Resonance neutron radiography is an imaging technique 
whereby a single exposure to neutrons produces several radio- 
graphs each of which shows a distribution of a different isotope in 
the object. The technique has been shown before to be feasible but 
it has not been practicable due to the lack of an intense pulsed 
epithermal neutron source and a suitable active imaging detector. 
An accelerator-based pulsed spallation source has recently been 
completed at Argonne National Laboratory. A 2-dimensional neu- 
tron-position scintillation detector was also recently developed. The 
neutron source and detector were used in a resonance radiography 
experiment in which a foil sample consisting of indium and gold 
were radiographed. Two images were obtained: one due to reso- 
nance absorption of 1.46 eV neutrons in **In showing the extent of 
indium in the sample, and the other due to absorption of 4.91 eV 
neutrons in '®’Au showing the extent of gold. A radiography ex- 
periment on nuclear fuel pellets showed resonances of the uranium 
and plutonium isotopes in the range of 0.3-10 eV. 


23199 Video imaging system for microscopy: technical as- 
pects. Callisen, H.; Pincu, M.; Norman, A. (Univ. of Califor- 
nia, Los Angeles). pp 41-44 of Proceedings international 
workshop on physics and engineering n medical imaging. 
Pacific Grove, CA; Institute of Electrical and Electronics 
Engineers, Inc. (15 Mar 1982). (CONF-820369—). 

From International workshop on physics and engineering in 
medical imaging; Pacific Grove, CA, USA (15 Mar 1982). 

In order to quantitatively study cellular and nuclear proper- 
ties, we have assembled a low cost video/microscope densitometric 
system. The system consists of a conventional light microscope 
coupled to a low light level TV camera whose output is sequential- 
ly processed by two microcomputers, one for image acquisition and 
one for data analysis. The system allows us to: acquire and store 
microscope images; make spatial measurements such as size and 
shape; and make grayness measurements needed to compute optical 
density and texture descriptors. Despite the inherent limitations of a 
video micrometry system (e.g. poor signal-to-noise ratio, automatic 
gain compensations, etc.) we have been able to collect reproducible 
data with satisfactory accuracies. 6 references. 
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23200 (INIS-mf—8321) Safety technology and fitting to 
system technics of safety and relief valves. Final report. 
Agemar, F.; Knapp, A.; Rhein, W. von; Simon, U.; Gar- 
corz, H. (Kraftwerk Union A.G., Erlangen (Germany, 
F.R.). Hauptbereich Reaktortechnik). Aug 1981. 48p. (In 
German). NTIS (US Sales Only), PC A03/MF A01. Order 
Number DE84780125. 

Comprehensive, experimental investigations of safety- and 
relief valves (a total of 200 tests) have been performed in the KWU 
Labs for Component Testing in Karlstein with regard to safety-re- 
lated development as well as to the update of systems-related re- 
quirements. Tests were conducted on the valve test stand under re- 
actor specific conditions and actual flow rates. The following gives 
a description on the test method, the instrumentation as well as per- 
formance of test. Both safety- and relief valves showed an excellent 


functional behaviour along the total parameter line being investigat- 
ed. 
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23201 (Juel-Spez—219) Safety trend analysis: Construc- 
tion-year and age dependency in technical systems. Hoff- 
mann, H.J.; Ott, K.O. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Forschungsgruppe Wirtschaft, 
Energie, Investitionen). Sep 1983. 42p. NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE84750971. 

A methodology for statistically analysing rare failure events 
is proposed that may allow an improved evaluation of the longer 
term progress of the safety performance during the continuing evo- 
lution of a technology. The actuarial data base consists of the 
record of major failures, especially construction year and age for 
the failed units, as well as construction rate and size of population. 
The state-of-the-art of safety is quantified by the failures up to the 
same age, that requires an augmentation of the actuarial informa- 
tion. A refined (average) age variation of the failure occurrence 
that is formally derived from the data is employed for the augmen- 
tation of the actual failure information. The application of this 
method is illustrated for the evaluation of the progress of the safety 


of large embankment dams in the U.S. for the period 1850 through 
1980. 


4207 Vacuum Engineering 
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REFER ALSO TO CITATION(S) 22296, 22308, 22309, 22981, 23452 


23202 (AD-P—002225/1) Lightning protection devices 
for high frequencies equipments. Pierre, J. (Cables de Lyon, 
Bezons (France). Div. H.F.). 1983. 9p. NTIS, PC A02/MF 
AOl. 

Article is from International Aerospace and Ground Confer- 
ence on Lightning and Static Electricity (8th): Lightning Technolo- 
gy Roundup, held at Forth Worth, Texas on 21-23 June 1983, AD- 
A135 100, p79-1 thru 79-9. 

Contents: Mechanism of a Lightning Stroke from Antenna to 
Ground; Principles of Protection Devices for Feeders; Electrical 
Characteristics of H.F. Protection Devices; Calculation of H.F. 
Protection Devices; Catalogue Devices for High Frequency Protec- 
tion; Some Measurement Results for Tees; Measurement Results for 
Decoupling Line Devices; Installation of High Frequency Devices. 


23203 (DOE/DP/40179—1) Measurement techniques 
using ultrashort optical pulses. Final report, February 9-Sep- 
tember 30, 1983. Siegman, A.E. (Stanford Univ., CA (USA). 
Edward L. Ginzton Lab.). Dec 1983. Contract AS08- 
83DP40179. 15p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
Order Number DE84009241. 

Portions are illegible in microfiche products. 

The very great potential contactless, very high speed, very 
flexible, on-chip testing, diagnostics and measurement of very fast 
semiconductor circuits and devices has led us to initiate a small 
program to investigate such applications, using our own familiarity 
with picosecond pulse techniques, in conjunction with the integrat- 
ed circuits skills present in Stanford's Integrated Circuit Laboratory 
(ICL), Solid State Laboratory (SSL), and the newly established 
Center for Integrated Systems. We plan to carry out first a rather 
straightforward set of picosecond pulse measurements on polysili- 
con photodetectors or photoswitches, such as can be very conven- 
iently fabricated onto silicon integrated circuits using standard IC 
techniques, to serve as on-chip, optically addressable test or diag- 
nostic points. (Such test points may in fact be fabricated directly 
into the active portion of the IC, or as test points in the disposable 
Kerr region between chips, for access during initial fabrication 
only). We are therefore assembling the necessary laser system for 
these measurements, and in addition beginning the fabrication of sil- 
icon test devices in collaboration with Professor Robert Dutton of 
the Integrated Circuit Laboratory and CIS. While making these 
preparations we have also carried out a literature review of the cur- 
rent state-of-the-art in such electrooptic devices. Some of the re- 
sults of this study are summarized. 
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23204 (DOE/ER/10887—3) Experimental study of the 
thermodynamics of thin films and surfaces. Final report. 
Dahlberg, E.D.; Goldman, A.M. (Minnesota Univ., St. Paul 
(USA)). Mar 1984. Contract AC02-81ER10887. 18p. NTIS, 
PC.A02/MF A01; GPO Dep. Order Number DE84010361. 
This program was dedicated to the development of mem- 
brane calorimeters which can be used to investigate thermodynamic 
properties of thin films and surfaces using ac calorimetry. Mem- 
branes have been formed using directional and selective etching 
techniques on semiconductor wafers using Si semiconductor tech- 
nology and GaAs-AlAs technology using etching techniques and 
by direct deposition onto a water-soluble substrate of Si and its oxi- 
dation to form SiO. An offshoot of the work using GaAs-AlAs 
technology is the measurement of the thermopower of the heteros- 
tructures in transverse and longitudinal magnetic fields which has 
relevance to the understanding of the quantized Hall Effect. 


23205 (GEPP-TIS—759) Estimating reliability of an 
electrical insulating system. Sidnell, N.A. (General Electric 
Co., St. Petersburg, FL (USA). Neutron Devices Dept.). 24 
Apr 1984. Contract AC04-76DP00656. 22p. NTIS, PC A02/ 
MF A0O1; GPO Dep. Order Number DE84010633. 

Estimates of capacitor reliability may be obtained from 100 
percent high potential testing, and from lot sampling tests to de- 
struction, as well as performance in service. Field source perform- 
ance may be subject to lengthy time delays and inaccuracies con- 
cerning the application of the product due to remote feedback 
channels. In this study, high potential test yields were compared to 
reliability estimates obtained on extrapolated cumulative distribu- 
tion functions based on destructive breakdown tests performed on 
lot samples. The comparisons were made on products from three 
different periods of manufacturing with similar results from all 
three. It was found that the extreme value probability distribution 
function provides a better fit to observed data from lot sampling 
destructive testing than the distributions based on the normal prob- 
ability or noncentral t-distributions. It was also found that reliability 
estimates based on 100 percent high-potential testing are in close 
agreement with those estimates based on lot sampling tests to de- 
struction, provided the correct probability distribution is applied. 


23206 (IFVE-OEA—82-177) Organization and_ basic 
characteristics of the control system for drilling automatic de- 
vices for printed circuit manufacturing. Goloborod’ko, S.G.; 
Denisenko, A.A.; Dunajtsev, A.F. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1982. 15p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84701336. 

The control system using a microcomputer for a modified 
drilling automatic device for printed circuit treatment is described. 
The principles of controlling the automatic plate basing unit and 
the problems of information input into the control microcomputer 
are discussed. The main advantages of this control system in com- 
parison with traditional arrangement of the digital program control 
are shown. The main operational characteristics of the drilling 
automatic device are presented. 


23207 (LA-UR—79-1044) Lecture 4: transmission lines 
and capacitors. Butcher, R.R. (Los Alamos National Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 40p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84010041. 

Portions are illegible in microfiche products. 

The topic of this lecture is pulse forming networks. The first 
item of discussion will be transmission lines because they are so 
prevalent, even if only in the form of coaxial cable. From there the 
subject will proceed to pulse-forming networks: the practical prob- 
lems encountered with them, their advantages, and disadvantages. 
Capacitors will be our final topic, as they are the limiting factor in 
lumped transmission elements. 


23208 (LA-UR—80-515) Lecture 1: introduction to power 
conditioning systems. Sarjeant, W.J. (Los Alamos National 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 59p. 
NTIS, PC A04/MF AOl; 1; GPO Dep. Order Number 
DE84010048. 
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Portions are illegible in microfiche products. 

The purpose of the course is to present an overview of the 
power conditioning aspects of energy transfer systems. The objec- 
tive, then, is to develop an understanding and appreciation of the 
physical processes that govern the performance of these systems, 
including the role of such elements as switches, capacitors, induc- 
tors, and resistors. Secondly, to discuss where are the sources of in- 
formation once a problem area has been identified. All the informa- 
tion will be current and state-of-the-art, and directed toward these 
pulse components, with particular emphasis on the area of high-rep- 
etition-rate systems, as these are taking on ever increasing signifi- 
cance. 


23209 (LA-UR—80-516) De power supplies and hard-tube 
power conditioning systems. Sarjeant, W.J. (Los Alamos Na- 
tional Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 
98p. NTIS, PC A05/MF A01; 1; GPO Dep. Order Number 
DE84010051. 

Portions are illegible in microfiche products; Lecture 2. 

In this lecture, we shall discuss some of the major character- 
istics of dc power supplies and hard-tube pulsers, along with many 
of their PCS limiting properties and several of the more powerful 
vacuum tubes that are currently available for larger hard-tube 
pulsers systems. The initial topic will be elementary dc power sup- 
plies, operating with standard 60 Hz AC input power. The full- 
wave bridge design will be discussed in detail, illustrating the ma- 
jority of the significant circuit parameters. 


23210 (LA-UR—80-517) Thyratrons and ignitrons. Sar- 
jeant, W.J. (Los Alamos National Lab., NM (USA)). 1980. 
Contract W-7405-ENG-36. 63p. NTIS, PC A04; 3; GPO 
Dep. Order Number DE84010042. 

Paper copy only, copy does not permit microfiche produc- 
tion; Lecture 7. 

The first item of discussion is thyratrons: their use, advan- 
tages, and disadvantages. A thyratron consists of a ceramic or glass 
tube containing a heated cathode, a metallic anode, and one or 
more grids, and filled with low-pressure hydrogen or deuterium. 
Thyratrons switching in pulse forming network types of power 
conditioning systems is discussed. Commercial and developmental 
thyratron characteristics are overviewed, and the development of 
high DI/dt thyratrons is covered. A brief discussion is then given 
of ignitrons, starting with principles of operation and characteristics 
of standard ignitrons, and continuing with triggering techniques and 
stacking techniques. (LEW) 


23211 (LA-UR—80-518) Theory and application of hy- 
drogen thyratrons: a compendium of information assembled 
from manufacturers’ literature and publications. Appendix. 
Sarjeant, W.J.; Burkes, T.R. (Los Alamos National Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 70p. NTIS, 
PC A04/MF AOl; 1; GPO Dep. Order Number 
DE84010045. 

Portions are illegible in microfiche products; Lecture 7. 

These notes have been prepared as a working source of in- 
formation for the equipment designer and equipment operator. 
They contain a summary of theory and practice in hydrogen-thyra- 
tron operation and tube ratings and operating characteristics ex- 
tracted from a number of the references as well as manufacturers’ 
technical data. When these products are properly used in conform- 
ance with these ratings and procedures, reliable long-life perform- 
ance can be attainable. 


23212 (LA-UR—80-634) Spark gaps. Willis, W.L. (Los 
Alamos National Lab., NM (USA)). 1980. Contract W-7405- 
ENG-36. 49p. NTIS, PC A03; 3; GPO Dep. Order Number 
DE84010043. 

Paper copy only, copy does not permit microfiche produc- 
tion; Lecture 6. 

Gas dielectrics are the ones most commonly used in spark 
gaps. The lecture covers several aspects of gas switches, including 
gas breakdown, self break, triggering, recovery, inductive and resis- 
tive considerations, and erosion. Besides gas dielectrics, liquid 
switches and vacuum gaps and solid dielectric switches are dis- 
cussed. (LEW) 
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23213 (LA-UR—80-2044) Charging circuits. Nunnally, 
W.C. (Los Alamos National Lab., NM (USA)). 1980. Con- 
tract W-7405-ENG-36. 67p. NTIS, PC A04/MF AOl; 1; 
GPO Dep. Order Number DE84010046. 

Portions are illegible in microfiche products; Lecture 8. 

Charging systems are used to charge or accumulate energy 
in one or more intermediate energy stores. This lecture examines dc 
and ac charging systems, which use nonresonant and resonant cir- 
cuits respectively to transfer charge from a dc power supply to the 
intermediate energy store or from one intermediate energy store to 
another. 


23214 (LA-UR—80-2082) Pulse voltage circuits. Willis, 
W.L. (Los Alamos National Lab., NM (USA)). 1980. Con- 
tract W-7405-ENG-36. 58p. NTIS, PC A04/MF AOl; 1; 
GPO Dep. Order Number DE84010050. 

Portions are illegible in microfiche products; Lecture 3. 

The problems associated with very high voltages may be 
avoided in part by a variety of pulse-multiplication techniques. 
These methods are quite varied but share two features, the use of 
modest dc voltages and the use of switching techniques, to produce 
in some manner a vectorial transient addition of voltages. Many 
such methods exist, but only the Marx blank, spiral generator, in- 
version generator, and Blumlein will be addressed here in detail. 
Two other methods will be given a brief discussion as matters of 
interest. 


23215 (LA-UR—80-2271) Discharge circuits and loads. 
Sarjeant, W.J. (Los Alamos National Lab., NM (USA)). 15 
Oct 1980. Contract W-7405-ENG-36. 61p. NTIS, PC A04/ 
MF AOl1; 1; GPO Dep. Order Number DE84010044. 

Portions are illegible in microfiche products; Lecture 5. 

This will be an overview in which some of the general prop- 
erties of loads are examined: their interface with the energy storage 
and switching devices; general problems encountered with different 
types of loads; how load behavior and fault modes can impact on 
the design of a power conditioning system (PCS). 


23216 (LA-UR—80-3330) Grounding and shielding tech- 
niques. Burkes, T.R. (Los Alamos National Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 33p. NTIS, PC 
A03/MF A01; 1; GPO Dep. Order Number DE84010032. 

Portions are illegible in microfiche products; Lecture 13. 

Grounding and shielding of electrical components and sub- 
systems have always been a source of nuisance problems. In sys- 
tems where large amounts of energy are moved in short, high 
power pulses, these problems may no longer be of nuisance value, 
but may become critical to the survival and well being of sensitive 
subsystems and adjacent electronics which may be functionally un- 
releated to the pulse power system. As it happens, most of the 
problems associated with grounding and shielding turn out to be 
conceptually simple but, similar to computer systems, become lost 
in a maze of complexity and a jungle of confusion. It is the inten- 
tion of this presentation to illuminate those practices which will 
lead to problems later and to remove some of the apparent mystery 
from the sources of electromagnetic interference (EMI). Also, a set 
of rules will be presented which hopefully will help to prevent or 
solve problems derived from EMI. 


23217 (NITEFA-P-V—0553) Interface for linking the VI- 
DEOTON-340 display deVice with the PDP-8 type computer. 
Bagrievich, V.P. (Nauchno-Issledovatel’skij Inst. Ehlektrofi- 
zicheskoj Apparatury, Leningrad (USSR)). 1981. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84700851. 

An interface for linking the VIDEOTON-340 display device 
with the PDP-8 computer realizing a standard algorithm for data 
transmission is described. The device performance specific features 
are considered. Its flowsheet and time diagrams are given. The 
device under consideration is successfully used in the linear acceler- 
ator control system on-line with the Saratov-2” computer. 
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23218 (SAND—84-0821C) Recent advances in materials 
and devices for high-temperature (T >300°C) electronic appli- 
cations. Zipperian, T.E. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1984. Contract AC04-76DP00789. 15p. 
(CONF-8404123—1). NTIS, PC A02; 3; GPO Dep. Order 
Number DE84008844. 

From 2. symposium on energy engineering sciences; Ar- 
gonne, IL, USA (10 Apr 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Recent advances in solid-state materials and device technol- 
ogies are reviewed as they relate to electronic devices and circuits 
functioning at temperatures in excess of 300°C. The problems faced 
by semiconductor structures operating in this temperature range are 
described and six compound semiconductor chemical systems capa- 
ble of improved high-temperature device function, when compared 
to silicon technologies, are detailed and compared. In this light, a 
number of prototype junction devices including diodes, a bipolar 
junction transistor, and a semiconductor controlled rectifier are de- 
scribed which have demonstrated useful electrical characteristics to 
temperatures as high as 550°C. 


23219 Experimental investigation of a magnetic gate as a 
multimegampere, vacuum opening switch. Kania, D.R.; Jones, 
L.A.; Zimmermann, E.L.; Veeser, L.R.; Trainor, R.J. 
(Physics Division, Los Alamos National Laboratory, P.O. 
Box 1663, Los Alamos, New Mexico 87545). Applied Physics 
Letters; 44: No. 8, 741-743(15 Apr 1984). 

We report on the first experiments to demonstrate the 
vacuum operation of a magnetic gate opening switch. Currents 
greater than 1 MA have been transferred in approximately 1 ps. A 
model has been developed to describe the switch’s operation. The 
model and the experimental data are in excellent agreement. 


23220 Chaotic motion in nonlinear feedback systems. 
Baillieul, J. (Scientific Systems, Inc., Cambridge, MA); 
Brockett, R.W.; Washburn, R.B. JEEE (Institute of Electri- 
cal and Electronics Engineers) Circuits and Systems Magazine; 
27: No. 11, 990(Nov 1980). Contract FG05-79ER 10018. 

New criteria are found which imply the existence of chaos 
in R/sup n/. These differ significantly from criteria previously re- 
ported in the mathematics literature, and in fact our methods apply 
to a class of systems which do not satisfy the hypotheses of the 
usual theorems on chaos in R/sup n/. The results are stated in such 
a way as to preserve the flavor of many well-known frequency- 
domain stability techniques. The results provide easily verifiable 
criteria for the existence of chaos in systems which are of dimen- 
sion greater than one. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 21826, 21828, 21836, 21837, 22120, 22868 


23221 (EPRI-CS—3237) Turndown studies for utility flu- 
idized-bed boilers. Final report. Divilio, R.J.; Reed, R.R. 
(Pope, Evans and Robbins, Inc., Alexandria, VA (USA)). 
Jan 1984. 59p. EPRI, Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

This report contains a series of analyses that evaluate the 
turndown potential of the EPRI 6 x 6 test facility and the TVA 20 
MW FBC pilot plant by variation of the fluidization velocity. The 
basis of the analyses is a heat balance program that incorporates 
basic principies of thermodynamics and fluidization. The heat bal- 
ance program is used to explain the interrelationship of operating 
variables of a fluidized-bed boiler and to predict the steady state 
operating conditions of the boilers over a range of loads. Turndown 
analyses were performed on two tube bundle designs for the EPRI 
6 x 6 test unit including a nine drawer tube bundle designed for 8 
ft/sec operation and a twelve drawer bundle for operation up to 12 
ft/sec. This twelve drawer bundle was found to have reasonable 
turndown characteristics between 4 and 12 ft/sec. At a 20 inch 
static bed depth, for example, this bundle should operate between 
1545 and 1620°F at 3.2% Oz for loads from 4 to 12 ft/sec. In addi- 
tion to the two bundles studies, a tube bundle capable of a 3:1 turn- 
down range with a minimum temperature variation was designed 
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for the 6 x 6 test facility. The tube bundle for the TVA 20 MW 
pilot plant was found to have excellent turndown characteristics be- 
tween 4 and 8 ft/sec. For example, a 21 inch static bed should 
allow operation between 1541 and 1575°F bed temperature at 3% 
Or. 


23222 (EPRI-CS—3396) Erosion-corrosion by high-veloc- 
ity particles in fluidized-bed combustion systems. Final 
report. Barkalow, R.H. (United Technologies Corp., East 
Hartford, CT (USA). Pratt and Whitney Aircraft Engineer- 
ing Div.). Feb 1984. 133p. EPRI, Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

This report is concerned with a continuation of the study of 
erosion and corrosion at elevated temperatures, the first part of 
which was presented in CS-1448. A simulator rig was constructed 
and validated in the earlier work. Baseline conditions of 300 ppM 
of an alumina erodent with a mean particle size of 2.5 wm, a corro- 
sive salt loading of 2.4 ppM NasSOx-25% K2SOu, a gas velocity of 
245 m/s and a temperature of 871°C were selected. The velocity 
dependence of the erosion, with and without salt additions, has 
been determined. The effect of varying the salt loading has also 
been studied: reducing it to approximately 0.8 ppM had little effect, 
but reducing it to 0.24 ppM resulted in little corrosive attack of 
most alloys. Dusts collected from two different pressurized fluid- 
ized bed combustors were used as erodents. At 871°C, the dusts de- 
posited on the specimens and no erosion was observed. This may 
have been because the method of dust injection in this apparatus 
results in it being heated to relatively high temperatures, and some 
melting may have occurred. At 600°C, erosion was observed, at a 
rate approximately one-fifth of that with the alumina erodent. Dif- 
ferences in the erosivity of the two dusts could be correlated with 
the microscopic characteristics of the dusts. When the dust deposit- 
ed on the specimen surface, it appeared to inhibit somewhat the 
corrosive effect of injected salt. 


23223 (PB—84-144708) Determination of the acoustic 
characteristics of a simple combustion chamber, using a sound 
probe. Technical memo. Vuillermoz, M.; Roberts, J. (Poly- 
technic of the South Bank, London (UK)). Sep 1981. 34p. 
(TM—84). NTIS, PC A04/MF E04. 

A pulsating arc discharge within a flame is used as a diag- 
nostic probe for predicting acoustic instability in a model combus- 
tion chamber. It is shown that with such a probe it is possible to 
measure the appropriate transfer function of the combustion system 
and also provide a visual display of its major acoustic properties. 


23224 (PB—84-153253) Burner criteria for NOx control. 
Volume 2. Heavy-oil and coal-fired furnaces and the evalua- 
tion of radiative heat transfer models. Final report on phase 
2, Jul 74-Jul 75. Heap, M.; Lowes, T.; Walmsley, R.; Bar- 
telds, H.; LeVaguerese, P. (International Flame Research 
Foundation, Ijmuiden (Netherlands)). Feb 1984. 185p. 
NTIS, PC A09/MF AO1. 

See also PB-259 911. 

The report describes Phase II of a research program, the 
overall objective of which was to specify burner design criteria for 
minimum pollutant emissions from both pulverized-coal- and residu- 
al-fuel-oil-fired combustors. Phase II included both furnace investi- 
gations and the evaluation of radiative heat transfer models which 
could later be applied to the development of an analytical tool ca- 
pable of predicting combustor performance; the models helped gen- 
eralize the results obtained in the furnace experiments. The furnace 
investigation had three major objectives: providing further informa- 
tion on NOx formation in pulverized coal flames; extending the fur- 
nace investigations to include fuel oils; and identifying methods of 
satisfying combustor process requirements while minimizing NOx 
emissions through burner design. The report describes the develop- 
ment of several radiative heat transfer models and compares their 
predictive capabilities with both experimental results and hypotheti- 
cal test cases. 
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4220 Underground Engineering 

REFER ALSO TO CITATION(S) 22784 

4230 Marine Engineering 

REFER ALSO TO CITATION(S) 21878, 21880, 21881, 21882, 21883, 21884 
4240 Pollution Control Equipment 

REFER ALSO TO CITATION(S) 21746 


23225 (DOE/BP—216) Review of portable residential air 
cleaners for controlling indoor concentrations of particulates 
and radon progeny. Offermann, F.V.; Fisk, W.J.; Nazaroff, 
W.W.; Sextro, R.G. (Lawrence Berkeley Lab., CA (USA)). 
Feb 1983. Contract AC03-76SF00098. 25p. NTIS, PC A02; 
3; GPO Dep. Order Number DE84010334. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The specific purpose of this study was to review the litera- 
ture on portable residential air cleaners, including fan-filter units, 
ionizers, and electrostatic precipitators, and to generally assess their 
applicability for controlling indoor concentrations of particulates 
and radon progeny which may result from weatherization. Little 
meaningful performance testing information was found. Implica- 
tions of particulate control regarding exposure to radon progeny 
are uncertain. (LEW) 


4250 Power Cycles 


REFER ALSO TO CITATION(S) 22258, 22650 
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23226 (DOE/ER/40088—1) IEEE Transactions on Nu- 
clear Science. Volume NS-30, No. 4. Part II. Shea, R.F. 
(ed.). (Institute of Electrical and Electronics Engineers, 
Inc.. New York (USA)). Aug 1983. Contract FG02- 
83ER40088. 833p. (CONF-830311—Pt.2). NTIS, PC A99/ 
MF A0O1; GPO Dep. Order Number DE84007400. 

From Particle accelerator conference; Santa Fe, NM, USA 
(21 Mar 1983). 

This second part of the conference proceedings completes 
the two part set. Abstracts of individual items from the conference 
were p~zpared separately for the data base. (GHT) 


4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 24369 


23227 (DOE/ER/10633—T1) Feasibility study of a 0.5 
to 4 GeV linac-pulse stretcher electron accelerator. McCar- 
thy, J.; Norum, B.; Sheppard, J.; York, R. (Virginia Univ., 
Charlottesville (USA). Dept. of Physics). Jun 1981. Con- 
tract AS05-80ER10633. 87p. NTIS, PC AO5/MF A011; 1; 
GPO Dep. Order Number DE84010259. 

Portions are illegible in microfiche products. 

Possible designs for a high energy continuous beam electron 
accelerator are being actively pursued by several research groups. 
This report is of a study of one of the alternatives; a high current 
pulsed linac injecting into a storage ring from which are extracted 
multiple continuous beams of electrons. The aim of this study was 
to determine whether the concept of the linac-pulse stretcher (LPS) 
was realistic and, if so, whether it met the requirements of the pro- 
posed physics experiments. In addition to the question of technica! 
limitations that might exist, the following criteria were used in eval- 
uating the design: (1) present status of accelerator concepts, (2) ease 
of accelerator operation, (3) flexibility of the machine, and (4) abili- 
ty to upgrade the accelerator in energy, current and number of 
beams. 
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23228 (DOE/ER/40070—T1) Design study of NbsSn im- 
pregnated advanced accelerator dipole magnet. Final report. 
Kalafala, A.K. (General Electric Co., Schenectady, NY 
(USA). Advanced Energy Programs Dept.). Jan 1983. Con- 
tract AC02-82ER40070. 173p. NTIS, PC A08/MF AOI. 
Order Number DE83018205. 

Portions are illegible in microfiche products. 

The invention and development of particle accelerators and 
the associated technology has had a profound impact upon the 
progress which has been achieved in US Science and Technology. 
Improvements in accelerator performance to date have paced the 
science of particle physics. Equivalent beam energies have in- 
creased 107 times over the past 50 years. Reduction in unit energy 
costs of 10° times has also been realized over the same period. 
While both of these figures represent spectacular accomplishments, 
the cost reductions have not kept pace with energy increase. As a 
result, a limitation has had to be placed on the number and diversi- 
ty of high energy accelerator facilities. Further limitations can be 
expected if the cost/energy trends continue. The problem then be- 
comes one of achieving an increased rate of unit energy cost reduc- 
tion while maintaining performance improvement. The solution in- 
volves: full exploitation of the potential of the current accelerator 
technologies, and invention of entirely new technologies and meth- 
ods. The present study falls into the first of these approaches in 
which General Electric’s Advanced Energy Programs Department 
in Schenectady, NY was asked to assess the feasibility of applying 
its proven epoxy impregnation process to high field accelerator 
magnets. This report details the results of Phase 1 of this study. 


23229 (ISN—83-14) 1982. Progress report. (Grenoble-1 
Univ., 38 (France). Inst. des Sciences Nucleaires). Apr 1983. 
19p. (In French). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84750779. 

This short report includes limited information on: - the 
SARA accelerator; - the SARA experimental program; - the other 
activities of the laboratory; - a listing of the papers published in 
1982. The next complete research report will cover the activities of 
1982 and 1983. The construction of SARA accelerator was practi- 
cally completed in the beginning of 1982. A first beam of '2C ions 
at 30MeV/n was accelerated. 


23230 (JINR-D—9-82-664, pp 9-15) KUTI-20 heavy ion 
collective accelerator. Sarantsev, V.P. 1982. (In Russian). 
NTIS (US Sales Only), PC A1l0/MF AOl. (CONF- 
8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

The results of investigations into the creation of a collective 
accelerator of heavy ions KUTI-20 (in JINR) capable of effective 
acceleration of any ions, including uranium are presented. Electrons 
accelerated in the induction accelerator SILUND-20 are injected in 
the adhesator chamber and are captured to the closed orbit with 
the radius of 35 cm. The compression in the growing magnetic field 
takes place with the coefficient about 10. Neutral atoms are intro- 
duced in the range of the electron ring using one of the sources 
(gas, effusive, laser), the acceleration of a two-component ring 
occurs in 10 similar induction accelerating sections with the electric 
field strength of 10 kW/cm. The electron current of 600 A with the 
energy of 1.8 MeV was obtained for SILUND-20. The main param- 
eters of KUTI-20 are: ion energy is 20 MeV/nucleon; the number 
of accelerated uranium ions in one cycle is 4x10° the number of 
cycles per second is 50; the intensity of uranium ion beam is 2x10!” 
ion/second; beam emittance is 6 mradxcm, equilibrium charge of 
uranium ions is 80. 


23231 (JINR-D—9-82-664, pp 16-19) Synchrotron radi- 
ation diagnostics of electron-ion rings. Kazarinov, N.Yu.; 
Perel’shtejn, Eh.A.; Sumbaev, A.P.; Tyutyunnikov, S.L.; 
Shalyapin, V.N.; Shirkov, G.D. 1982. (In Russian). NTIS 
(US Sales Only), PC A10/MF A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of investigations into parameters of electron ion rings 
in synchrotron radiation (SR) in the visible range of the spectrum 
and luminescence of residual gas excited by electron rings are pre- 
sented. In the process of investigation the expansion of angular dis- 
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tribution of SR in dense electron ion rings depending on the 
number of electrons is found. 


23232 (JINR-D—9-82-664, pp 31-33) Multicharged ion 
storage in electron rings of a collective accelerator. 
Perel'shtejn, Eh.A.; Shirkov, G.D. 1982. (In Russian). NTIS 
(US Sales Only), PC A10/MF A011. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of numerical calculation of storage of heavy element 
multicharged ions in electron rings of a collective accelerator are 
presented. The ring is placed in the atmosphere of residual gas (ni- 
trogen). The average charge of ions in the ring increases in the 
result of the electron shock ionization. The storage of xenon ions at 
the pressure of residual gas 3x10~° torr and uranium ions at the 
pressure of 2x10~° torr is investigated. The electron ring is com- 
pletely neutralized by nitrogen ions for 50-100 ms. The conclusions 
are made that at the parameters of electron rings taken it is possible 
to obtain completely stripped xenon nuclei for approximately 0.1 s 
at the pressure of residual gas less than 10~° torr and uranium 
nuclei for approximately 0.5 s at the pressure less than 107° torr. 


23233 (JINR-D—9-82-664, pp 108-110) 50 kV pulse 
shaper for a linear induction accelerator. Kazacha, V.I.; Koz- 
hukhov, I.V.; Konnov, G.I.; Sidorov, A.I. 1982. (In Rus- 
sian). NTIS (US Sales Only), PC Al0/MF A01. (CONF- 
8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

To obtain the electric field of 10 kW/cm in the linear induc- 
tion accelerator, a modulator is developed which uses one of the 
serial thyratron (TGU1-2500/50). The load of the modulator are 
three inductors connected parallelly. The main difference from tra- 
ditional schemes is the presence of correcting LC-chains. L is a 
three winding coil wound on three ferrite rings. Each LC-chain is 
connected with te thyratron by the connection line which is pre- 
sented by three cables RK-50-13-17 7 m long. Oscillograms of cur- 
rents that pass through the thyratron are given. 


23234 (JINR-D—9-82-664, pp 111-115) Ion collective ac- 
celeration when hihg-current electron beam passage through 
dielectric channels, Ajrapetov, A.Sh.; Kolomenskij, A.A.; 
Kostrikina, E.A.; Krastelev, E.G.; Yablokov, B.N. (AN 
SSSR, Moscow. Fizicheskij Inst.). 1982. (In Russian). NTIS 
(US Sales Only), PC A10/MF A0O1. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

The results of investigations into the ion collective accelera- 
tion when the high-current electron beam (HCEB) with the energy 
of 300-800 keV and current of 10-100 kA at the pulse of 50 ns 
passes through vacuum channels with dielectric walls (VCDW) are 
given. Cylindrical and conical VCDW are used. Beside, the ion ac- 
celeration in the Luse diode are investigated, which is formed by a 
polyethylene anode with the diameter of 70 mm, 3 mm thickness 
and the central aperture with the diameter of 6 mm and cathode 
placed in the anode plane coaxial with anode aperture. The experi- 
ments have shown that ion acceleration takes place mainly in the 
space behind VCDW or behind the anode of the Luse diode. Ac- 
celeration rate and the number of accelerated ions depend but 
slightly on the HCEB current value but are greatly determined by 
the current density and electron energy. The spectrum of ion 
energy has a decreasing nature, with the increase of distance from 
VCDW the spectrum expands. Acceleration rate exceeds 100 keV/ 
cm. The number of ions with the energy of the order of HCEB 
electron energy reaches 101%, the number of ions with the energy 5- 
6 times higher is 10!? per pulse. Simultaneously with protons other 
ions which are also in VC VCDW plasma (C, O) are also acceler- 
ated. They are accelearted up to the energies close to proton ener- 
gies. 


23235 (JINR-D—9-82-664, pp 124-127) Kinetic treat- 
ment of ions accelerated by an intense relativistic electron 
beam moving through low pressure gas. Hintze, W. (Akade- 
mie der Wissenschaften der DDR, Berlin. Zentralinstitut 
fuer Elektronenphysik). 1982. NTIS (US Sales Only), PC 
A10/MF A0O1. (CONF-8205251—). 
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From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

A self-consistent treatment of stationary ion beam front and 
motion when accelerating by an intense relativistic electron beam in 
low pressure gas is carried out. The problem was solved numerical- 
ly. 


23236 (JINR-D—9-82-664, pp 131-133) Channel for ion 
beam transport and matched injection from a collective accel- 
erator into a heavy ion synchrotron. Kazarinov, N.Yu.; Kuz- 
netsov, A.B.; Perel’shtejn, El.A.; Prejzendorf, V.A.; Shevt- 
sov, V.F. 1982. (In Russian). NTIS (US Sales Only), PC 
A10/MF A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of calculations into the channel for transportation 
and injection of an ion beam escaping from a collective accelerator 
are given. The length of injection and transportation channel is 90 
m. The first part of the channel is a rigidly-focusing channel of the 
FODO structure with the period of 8 m and coordinating lenses at 
the inlet and outlet. The longitudinal spreading of the beam up to 
2m takes place here. In the second part of the channel in the space 
between the lenses there are induction acceleration sections of de- 
bancher-monochromator which reduce pulse scattering in the beam 
up to +-3xl0"*% In the third part the spatial separation of beams 
with different charges takes place. A dispersionless separation sec- 
tion consists of four rotating magnets and a focusing triplet of 
lenses. On the final section there is a coordination of all beam pa- 
rameters with the structure of heavy ion synchrotron. 


23237 (JINR-D—9-82-664, pp 159-160) Usage of recti- 
linear electron beams of different duration for ion accelera- 
tion in alternating phase velocity decelerating systems. Gri- 
shin, V.K.; Reshetnikova, K.A.; Shaposhnikova, E.N. 1982. 
(In Russian). NTIS (US Sales Only), PC A10/MF AO1. 
(CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

With the aim of ion acceleration the possibility of generation 
of slow electromagnetic waves and their transformation using strait 
linear electron beams in slowing down systems with a variable 
(longwise) phase velocity is considered. It is shown that at at beam 
current 100 A, amplitude of generated beam 0.1 MW/cm, wave 
length 50-100 cm slow waves generated by the electron beam 
permit to capture and accelerate ions up to the energies appoxima- 
tely (1-5) MeV/nucleon. The possibility is shown of obtaining slow 
single waves of the soliton type using beams of small duration (1 
ns) by their compression in slowing down systems. Maximum field 
amplitudes can be 1 MW/cm. 


23238 (JINR-D—9-82-664, pp 183-193) Experiments on 
high-power ion beam generation in the Institute for Nuclear 
Physics of the Tomsk polytechnical institute. Bystritskij, 
V.M. (Tomskij Politekhnicheskij Inst. (USSR). Inst. Yader- 
noj Fiziki, Ehlektroniki i Avtomatiki). 1982. (In Russian). 
NTIS (US Sales Only), PC A10/MF AOl. (CONF- 
8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Main experimental and theoretical papers on generation and 
application of intense powerful ion beams (IIB) for the last two 
years are reviewed. The main directions for investigation were the 
development of new effective ion diodes for the generation of IBB 
of the required parameter; the expansion of IIB generation to the 
range of ions of medium and heavy masses IIB application for laser 
pumping and instrument strengthening. The main stress in experi- 
ments was made on the development of new reflective systems of 
increased resourse. 


23239 (JINR-D—9-82-664, pp 197-199) High-power ion 
beam production in tetrode systems. Bystritskij, V.M.; 
Krasik, Ya.E.; Sulakshin, S.S. (Tomskij Politekhnicheskij 
Inst. (USSR). Inst. Yadernoj Fiziki, Ehlektroniki i Avtoma- 
tiki). 1982. (In Russian). NTIS (US Sales Only), PC A10/ 
MF AO1. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 
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The results of experimental investigation of a reflective te- 
trode (RT) with a non-destructed anode and generation of intense 
ion beam (IIB) only in the direction of the virtual cathode are pre- 
sented. The average density of ion current in the experiment was 
100 A/cm, at current 2.5 kA, duration 30 ns and energy 75 J, gen- 
eration effifciency was 13%. A good repetition of parameters of the 
ion beam is shown. 


23240 (JINR-D—9-82-664, pp 203-205) Study on SHF 
radiation in a relativistic carcinotron. Bondar’, Yu.F.; Zavor- 
otnyj, S.I.; Ipatov, A.L.; Karbushev, N.I.; Kovalev, N.F.; 
Loza, O.T.; Mkheidze, G.P.; Ovchinnikov, A.A.; Rukhadze, 
A.A.; Tsopp, L.Eh. (AN SSSR, Moscow. Fizicheskij Inst.). 
1982. (In Russian). NTIS (US Sales Only), PC A1l0/MF 
A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of experimental investigation into the relativistic 
lamp of reverse wave (RWL)-carcinotron using the ‘’Terek-1p” ac- 
celerator with the following parameters of the electron beam: 1.1 
MeV energy, 1-7 kA current, 60-100 ns pulse duration. The mag- 
netic field with the intensity of 6-18 kGs has been applied to carcin- 
otron. A tendency to decrease of SHF pulse with the increase of 
generated power is found. The average power of SHF radiation of 
400 MWt is obtained. The power increases with the growth of 
beam current through carcinotron and acieves 660 MWt at the cur- 
rent 4 kA. The width of the generation range did not exceed 9%. 


23241 (JINR-D—9-82-664, pp 212-214) Experiments on 
the high-power ion beam production at the AKVAGEN facili- 
ty. Avrorov, A.P.; Astrelin, V.T.; Boyarintsev, Eh.L.; Kapi- 
tonov, V.A.; Koz’minykh, Yu.L.; LagunoV, V.M. (AN 
SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1982. (In Rus- 
sian). NTIS (US Sales Only), PC A1l0/MF A01. (CONF- 
8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of experiments into the study of dynamics of genera- 
tion of intensive ion fluxes by the method of "gas dynami”’ accel- 
eration using a cloud of oscillating relativistic electrons are present- 
ed. An electron beam from the AKVAGEN accelerator is injected 
in the drift chamber through anode foil and a lavsan film with a 20 
pam thickness placed behind it at the distance of 5 mm which is an 
ion source. The vacuum diode of the generator and a drift chamber 
are placed in the axial magnetic field with the intensity of 13 kE. 
The distance between cathode and anode of the diode is approxi- 
mately 1 cm. A flat graphite cylinder surface with the diameter 10 
cm is used as cathode. Aluminized lavsan film will a 20 wm thick- 
ness is used as anode. It is shown that the main proton bunch is 
always outside the cloud of oscillating electrons and moves at the 
rate corresponding to the energy of 1 MeV. The total number of 
protons with the energy more than 0.5 MeV is 107% 


23242 (JINR-R—9-83-285) Prospects of the heavy ion 
acceleration on the U-120M isochronous cyclotron. Tuchek, 
J.; Bejshovets, V.; Trejbal, Z.; Dmitrievskij, V.P.; Kol’ga, 
V.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1983. 6p. (In Russian). NTIS 
(US Sales Only), PC A0O2/MF AOl. Order Number 
DE84701287. 

The possibilities of accelerating heavy ions of high charge 
state on the U-120M isochronous cyclotron for 6-10 MeV/n are 
considered. It is shown that with the EBIS and axial injection it is 
possible to accelerate on the U-120M nUclei up to argon and high 
charge state ions up to xenon with these energies. The calculations 
of the ion beam intensities and scattering losses of nuclei and ions 
on atoms in the vacuum chamber during acceleration are per- 
formed. 


23243 (KFK—3621, pp 178-180) Operation of the isoch- 
ronous cyclotron. Schulz, F.; Schweickert, H. Nov 1983. 
NTIS (US Sales Only), PC A1ll/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 
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23244 (KFK—3621, pp 180-181) Status of the Karlsruhe 
CP-42H~ cyclotron (KAZ). Moellenbeck, J.; Schweickert, H. 
Nov 1983. NTIS (US Sales Only), PC All1/MF A011. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23245 (KFK—3621, pp 183-185) Possibility to convert 
the Karlsruhe isochronous cyclotron to an energy variable 
machine. Schwabe, J.; Schweickert, H. Nov 1983. NTIS 
(US Sales Only), PC Al1/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23246 (SLAC/AP—19) Environmental influences contrib- 
uting to window failure of the SLAC 50 MW klystron. 
Krienen, F. (Stanford Linear Accelerator Center, CA 
(USA)). Mar 1984. Contract AC03-76SF00515. 12p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84008972. 

Portions are illegible in microfiche products. 

The additional heating of the klystron window is due to the 
intense x-ray level, produced inside the klystron, illuminating the 
entrance of the output wave guide. Photo-electric effect, although 
of low efficiency, produces enough electrons at the right location 
and right phase to start multipactor, which progresses with increas- 
ing intensity towards the window. The intercepted charge and the 
concomitant x-radiation ‘heat the window, but the heating is not the 
cause of the breakdown per se. The accumulated charge on the 
window creates electric stress, which comes in addition to the RF 
stress. It could therefore be a major cause of electrical breakdown. 
The coating, which is intended to carry this charge off, should 
have a relaxation time constant small compared to the pulse dura- 
tion. Unfortunately the coating can not be made conducting enough 
because it conflicts with the Joule heating in the RF field. 


23247 Desertron: colliding beams at 20 TeV. Diebold, R. 
(Argonne National Lab., IL). Science (Washington, D.C.); 
222: No. 4619, 13-19(7 Oct 1983). 

With today’s technology, the center-of-mass energy of 
proton-proton and proton-antiproton collisions can be extended by 
an order of magnitude beyond that achievable with machines pres- 
ently in operation or under construction. Such a facility would 
Open a vast new energy region which has been suggested theoreti- 
cally to contain new kinds of particles and interactions. Several ac- 
celerator options, their rate capabilities, and their costs are de- 
scribed. 


23248 Superconductivity and future accelerators. Danby, 
G.T.; Jackson, J.W. (Accelerator Dept. Brookhaven Nat.’1 
Lab., Assoc. Univ.’s Inc., Upton, NY 11973). IEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-30: No. 4, 3405-3407(Aug 1983). 
(CONF-830311—). 

From Particle accelerator conference; Santa Fe, NM, USA 
(21 Mar 1983). 

With the absence, thus far, of charged particle beam accel- 
erators, particle accelerators employing accelerating cavities and 
deflecting magnets applying superconductivity are still being devel- 
oped. This paper discusses hadron colliders which involve 20 TeV 
rings with 40 TeV CM energy with an emphasis to obtain maxi- 
mum GeV/$, which may be crucial for serious consideration of 
funding. The accelerator design and operating features are dis- 
cussed with an emphasis placed on the superconducting magnets. 
Material and labor costs are discussed. A diagram is given which 
iilustrates magnet superconductor requirements, comparing Fe 
dominated 2.5T with air core cos @ magnets. 


23249 Physics of high energy particle accelerators. 
Month, M. (ed.). New York, NY; American Institute of 
Physics (1983). 1118p. (CONF-8208147—). American Inst. 
of Physics, 335 East 45th Street, New York, NY 10017. 
Contract AC03-76SF00515. 

From SLAC summer school on high-energy particle accel- 
erators; Stanford, CA, USA (2 Aug 1982). 

The material contained in this volume covers lectures pre- 
sented at the second annual US Summer School on High Energy 
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Particle Accelerators, held at the Stanford Linear Accelerator 
Center (SLAC) at Stanford University in California, August 2-13, 
1982. The school, sponsored by the Department of Energy and the 
National Science Foundation, is one of a continuing series of such 
schools organized at different high energy physics laboratories 
across the country. The purpose of these schools derives from a 
recommendation to the high energy physics community to attempt 
to encourage a greater number of scientists and students to work in 
the field of high energy particle accelerators. These national 
summer schools constitute one response to that appeal. Abstracts of 
individual papers from the summer school were prepared separately 
for the data base. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 23231, 23273, 23324, 23325 


23250 (BNL—33741) Aperture studies of the BNL collid- 
ing beam accelerator with reduced superperiodicity. Dell, 
G.F. (Brookhaven National Lab., Upton, NY (USA)). 1983. 
Contract AC02-76CHO00016. 7p. (CONF-8309226—1). 
NTIS, PC A02/MF A0l; GPO Dep. Order Number 
DE84002854. 

From Computing in accelerator design and operation confer- 
ence; Geneva, Switzerland (20 Sep 1983). 

Chromatic properties of the Brookhaven CBA (Colliding 
Beam Accelerator) with one low 8 insertion in each of the three 
superperiods have been studied using the PATRICIA particle 
tracking program. Systematic multipoles of order 5 < n = 10 as 
well as random multipoles of order 1 = n = 10 are, along with 
random closed orbit errors and sagitta effects, included when deter- 
mining the aperture of the lattice. 3 references, 6 figures. 


23251 (IFVE-OKU/OEA—82-198) Automatic measure- 
ment of beam betatron motion parameters for the IHEP ac- 
celerator. Bruk, V.L.; Lebedev, O.P.; Mokhov, V.M. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1982. 
1lp. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84701282. 

Methods and instruments for automatic measurement of beta- 
tron motion parameters for IHEP accelerator (the betatron coher- 
ent oscillation frequencies, increments of the transverse coherent 
beam instabilities, width of the coupling resonance) are described. 
Calculational formulas and the analysis of instrumental error values 
are given. 


23252 (IFVE-OUNK—82-134) Measuring magnetic field 
nonlinearities in superconducting dipoles of the accelerator 
storage complex by the method of harmonic analysis. Balbe- 
kov, V.I.; Gertsev, K.F.; Smirnov, N.L.; Trofimov, S.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergi)). 
1982. 1lp. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84701285. 

The technique for measuring magnetic field heterogeneity in 
simulators of accelerator storage complex superconducting dipoles 
is described. The characteristics of measuring apparatus with rotat- 
ing flat induction coils are considered. A value of multipolar field 
components is defined by means of harmonic analysis of the coil 
signal. On the base of the measurement accuracy analysis the con- 
clusion is made that relative error in nonlinear field component de- 
termination amounts to 107* 


23253 (JINR—9-83-290) Choice of magnetic field config- 
uration for orbit expansion system in a sector cyclotron. 
Dmitrievskij, V.P.; Zaplatin, N.L.; Kol’ga, V.V.; Samsonov, 
E.V. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1983. 11p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701288. 

The possibility of using the orbit expansion effect for particle 
extraction from a sector cyclotron with high acceleration order is 
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considered. The equations which solution defines the requirements 
for magnetic field shape in extraction zone are presented. The re- 
sults of the beam dynamic numerical calculations made in an orbit 
ex.pansion zone making allowance fop phase motion are discussed. 
It is shown that to decrease the phase shift the choice of magnetic 
field shape should be made by using equilibrium orbits form in con- 
sidered zone. The influence of high magnetic field harmonics on 
the process of orbit expansion effect is investigated. The condition 
under which this influence is of no importance is defined. 


23254 (JINR-D—9-82-664, pp 41-43) Study on anisotrop- 
ic shields for an adhezator of a collective accelerator. Alek- 
sakhin, Yu.I.; Gabanets, I.; Gavrilova, Z.G.; Ivanov, I.N.; 
Khaller, R. 1982. (In Russian). NTIS (US Sales Only), PC 
A10/MF A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of investigations of shielding properties of shields 
with capacitance conduction are presented. They are a dielectric 
wall on which two layers of concentric conducting bands are 
placed in such a way that the bands of one layer overlap a half of 
another layer both in length (azimuth) and in width (radius) are 
presented. The results of analogue measurements of longitudinal im- 
pedance of the connection of the electron ring in the radius of 33 
cm are given. The measured values surpass the impedance of the 
ring shielded by continuous conducting walls, but considerably 
lower than for the ring in free space. 


23255 (JINR-D—9-82-664, pp 44-46) Study on the for- 
mation of ring relativistic electron beams in neutral gas and 
weakly-ionized plasma. Grigor’ev, V.P.; Isaev, G.P.; Pota- 
shev, A.G.; Ryabchikov, A.I. (Tomskij Politekhnicheskij 
Inst. (USSR). Inst. Yadernoj Fiziki, Ehlektroniki i Avtoma- 
tiki). 1982. (In Russian). NTIS (US Sales Only), PC A10/ 
MF AO1. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of experimental and theoretical investigation into the 
injection of high current relativistic electron beam (REB) on the 
circular trajectory in the chamber filled with neutral gas and for- 
merly produced plasma in the presence of external homogeneous 
magnetic field are presented. Conditions for the formation of circu- 
lar REB for the case of beam reflection from plasma layer are theo- 
retically studied. The experiments are carried out at the beam of 
TONUS-1 accelerator with pulse duration of 60 ns, electron energy 
of 7 MeV, beam current of 10-12 kA for beam injection in the neu- 
tral gas at the pressure of 10~°-10 torr and in plasma with the den- 
sity of 10'°-10'* cm~* in the presence of external transverse field B. 
In the case of REB injection in the neutral gas the most efficient 
REB distribution in the circular trajectory is observed at the pres- 
sure of 0.1 torr. In this case the eddy field is 15-20 kW per revolu- 
tion, its duration is 18 ns. It coincides with the duration of the front 
of total current. In the case of REB injection in decaying plasma 
the effective REB distribution in the circular trajectory is observed 
for the maximum density of beam electrons. The results of calcula- 
tions agree well with the results of experiments. 


23256 (JINR-D—9-82-664, pp 47-49) Shaping a bunched 
tubular beam of rotating electrons. Dolya, S.N.; Krasnykh, 
A.K.; Tikhomirov, V.V. 1982. (In Russian). NTIS (US Sales 
Only), PC A10/MF A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

To check the principle of capture and acceleration of inten- 
sive ion fluxes experiments or the formation of a tubular electron 
beam (TEB), its modulation and creation of rotating motion in it 
are carried out. TEB formation is performed by a magnetron gun 
with cylindrical cathode placed in homogeneous magnetic field. 
Beam modulation is made by coaxial resonator. The beam rotating 
motion is made by magnetic field cusp. Beam profiles power distri- 
bution in TEB and beam current are shown. 
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23257 (JINR-D—9-82-664, pp 50-55) Intense electron 
ring formation for ion collective acceleration in an electron 
storage ring with a strong guiding magnetic field. Novikov, 
M.Yu.; Panasyuk, V.S. (Gosudarstvennyj Komitet Standar- 
tov Soveta Ministrov SSSR, Moscow). 1982. (In Russian). 
NTIS (US Sales Only), PC Al0/MF A0Ol. (CONF- 
8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

A new method of electron storage on the relativistic orbit of 
small radius in the storage with a strong guiding field and cyclo- 
tron preacceleration is considered. The storage process is reduced 
to beam transfer from the orbit of acceleration (or intermediate 
storage) which is inside the electromagnet of the pulse magnetic 
field to the outer orbit. The storage process can be performed in 
two ways. The first one is by slow decrease of the constant (quasi- 
constant) in time guiding magnetic field with the aim of increasing 
the radius of internal orbit to the dimentions of the outer orbit, 
where the beam is captured by the resonator field and is than accel- 
erated with the slow return of the guiding magnetic field to the ini- 
tial value. The second way is to transfer it to the external orbit 
using a drift tube by supplying it with the alternating voltage of 
high frequency at the constant magnetic field. 


23258 (JINR-D—9-82-664, pp 59-61) Highest resonances 
of electron-ion oscillations (one-dimensional model). Aleksak- 
hin, Yu.I. 1982. (In Russian). NTIS (US Sales Only), PC 
A10/MF A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

In the framework of the linear perturbation theory the densi- 
ty oscillations of unifromly charged electron-ion layers with coin- 
ciding boundaries are investigated. It is shown that a two-compo- 
nent system will be unstable in the case of coincidence of frequency 
of oscillations with negative energy of one of beam components 
and oscillation frequency with the positive energy of another. The 
instability considered is not connected with energy transfer from 
the directed electron motion to transverse oscillations but is caused 
by phasing of particle motion which brings about the formation of 
bunches in the phase space. 


23259 (JINR-D—9-82-664, pp 71-80) Present status on 
the ion collective acceleration and high-current beam trans- 
port in the Lebedev's Physical Institute USSR. Kolomenskij, 
A.A. (AN SSSR, Moscow. Fizicheskij Inst.). 1982. (In Rus- 
sian). NTIS (US Sales Only), PC Al0/MF A0l1. (CONF- 
8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

The results of investigations into the ion collective accelera- 
tion and transport of high-current electron beams (HCEB) in 
vacuum channels with dielectric walls (VCDW) are presented. The 
physical principle of transport is in the partial neutralization of spa- 
tial charge of electrons with ions escaped from the prewall plasma 
and the compression of the beam with its own magnetic field. A 
problem of obtaining the intensive beams of negative ions in diode 
with magnetic isolation is considered. The mechanism of ion accel- 
eration in VCDW is considered. It is shown that there are two re- 
gions with different mechanisms of acceleration. In the first region 
(‘plasma’) ion acceleration in the quasipotential HCEB field up to 
energy of the order of the electron energy takes place. In the 
second region (beam’’) the acceleration takes place in the wave 
fields that can be excited due to the mechanism of the two-beam 
type instability. The mechanism of ion acceleration in direct elec- 
tron beams is considered. This mechanism is based on the concept 
of relaxation oscillations of the virtual cathode and corresponding 
the reconstruction of the spatial charge distribution. 


23260 (JINR-D—9-82-664, pp 94-100) Ion acceleration 
by the cloud of oscillating electrons at. Dejchuli, P.P.; Fe- 
dorov, V.M. (AN SSSR, Novosibirsk. Inst. Yadernoj 
Fiziki). 1982. (In Russian). NTIS (US Sales Only), PC A10/ 
MF AO1. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 
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To investigate the possibility of generation of high current 
ion beams with high energy experiments with a reflective triode 
(RT) based on the vacuum diode with oscillating electrons are car- 
ried out. The vacuum diode and the drift chamber are placed in the 
magnetic field of 15 kE. An assembly of thin films A: and A: is 
used as anode. An aluminium layer is sprayed on A; film. After 
spraying explosion aluminium ions are accelerated from A; to cath- 
ode and their spatial charge is compensated by the electron charge. 
Plasma on Ag is produced due to surface break-down. Ions pro- 
duced by this plasma are accelerated to the drift chamber by the 
electric field of the cloud of oscillating electrons. It is shown that 
current density in RT ring without ions in anode-cathode gap is 1 
kA/cm?2, and 50 A/cm? on the axis. In RT regime with ions in 
diode the number of protons accelerated from Ag film of 100 ym 
thickness is 2-5x10'* per pulse. Energy content of this part of the 
current is 200-500 J. The conclusions are made that in the RT 
regime with ions in diode the number of electron flights can be in- 
creased if Ao is placed in a weak magnetic field. 


23261 (JINR-D—9-82-664, pp 101-103) SILUND-20 
linear induction accelerator. Dolbilov, G.V.; Lebedev, N.I1.; 
Petrov, V.A.; Petrov, V.A.; Sarantsev, V.P.; Sumbaev, 
A.P.; Fateev, A.A. 1982. (In Russian). NTIS (US Sales 
Only), PC A10/MF A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

The results of tests of the modified linear induction accelra- 
tor SILUND-20, injector of the JINR collective accelerator of 
heavy ions are given. In connection with the transition to the fre- 
quency of cycle repetition up to 50 Hz in the modulator of the ac- 
celerating system, the circuit of power amplification on nonlinear 
ferromagnetic cores is used in the modulator of the accelerating 
system. The pulsed resonance charge of storage capacities is used in 
the circuit of high voltage supply of modulators. At the outlet of 
the accelerator a beam of electrons with the current of 300 A, du- 
ration of 20 ns at the half-height and energy of 1.7 MeV is ob- 
tained. 


23262 (JINR-D—9-82-664, pp 116-123) Computer simu- 
lations of reflex E-beam systems with ions. Jungwirth, K.; 
Stavinoha, R. (Ceskoslovenska Akademie Ved, Prague. 
Ustav Fyziky Plazmatu). 1982. NTIS (US Sales Only), PC 
A10/MF A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Performance of two identical planar high-voltage diodes 
connected to identical pulse-forming lines either as a reflex diode or 
as a symmetrical reflex triode (fed actually by two lines) in the 
regime with ions and without ions is investigated. Data on current, 
voltage and impedance together with generation relatation process- 
es of electrons and ions are obtained. Dynamics of the cathode/ 
anode plasmas is investigated. 


23263 (JINR-D—9-82-664, pp 136-141) To the analysis 
of circuit solutions for nanosecond induction linear accelera- 
tors. Krasnykh, A.K. 1982. (In Russian). NTIS (US Sales 
Only), PC A1l0/MF A01. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

The analysis of induction linear accelerators (ILA) in which 
powerful hydrogen thyratrons combined with ferromagnetic mate- 
rial are used as a key element is carried out. The ways of improv- 
ing circuit solutions for ILA modulators of nanosecond range are 
shown. 


23264 (JINR-D—9-82-664, pp 156-158) Ion acceleration 
by an electron beam in a spiral waveguide. Grishin, V.K.; 
Kanevskij, M.F.; Reshetnikova, K.A. 1982. (In Russian). 
NTIS (US Sales Only), PC A10/MF AOl. (CONF- 
8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

The possibility of ion acceleration with an electromagnetic 
wave excited by an electron beam in the spiral waveguide is con- 
sidered. The results of calculations are used to determine the pa- 
rameters of the beam in two regimes. In the first one it was sup- 
posed that the Cherenkov resonance between the beam and the 
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wave is only presented for initial beam velocities and the further 
reduction in velocity of the wave and particles occurs due to non- 
linear wave-particle interaction. In this regime a strong slowing 
down of the beam is possible at high currents of the beam due to 
quick detuning of resonance. In the second case it was supposed 
that in the process of field intensification the wave-beam resonance 
is artificially sustained due to the increase of the phase velocity of 


the cold system. It is shown that the second regime is more favour- 
able. 


23265 (JINR-D—9-82-664, pp 169-182) Usage of high- 
current relativistic electron beams for generation of micro- 
wave radiation. Rukhadze, A.A. (AN SSSR, Moscow. Fizi- 
cheskij Inst.). 1982. (In Russian). NTIS (US Sales Only), PC 
A10/MF A011. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of investigations into the use of intense relativistic 
electron beams (REB) with the energy of 105-107 eV, current of 
10%-10° A, pulse duration 10~*-10~® s for the generation of intense 
microwave radiation are presented. The general theory of genera- 
tors with high current REB is given. Generators with spatially 
periodic motion of REB are considered. This type includes genera- 
tors on transition radiation of electrons in corrugated resonators, 
generators on ondulator radiation and generators with forced scat- 
tering on REB. Regimes of operation for generators based on REB 
cyclotron radiation and plasma SHF generator generator based on 
the Cherenkov REB radiation in plasma wavequide of low frequen- 
cy wave are described. The main parameters of high current gen- 
erators realized in devices of USSR Physical Institute of Academy 
of Science and Moscow State University are given. 


23266 (JINR-D—9-82-664, pp 200-202) High-power ion 
beam production in focusing diode systems. Bystritskij, V.M.; 
Didenko, A.N.; Tolopa, A.M. (Tomskij Politekhnicheskij 
Inst. (USSR). Inst. Yadernoj Fiziki, Ehlektroniki i Avtoma- 
tiki). 1982. (In Russian). NTIS (US Sales Only), PC A10/ 
MF AO1. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of experimental investigations into the generation of 
high-power ion beams in coaxial magneto-isolated diodes (MID) 
with internal cathode of the ‘squiral wheel” type are presented. 
Cathodes with the diameter of 79 mm and 130 mm are used. 
Anode-cathode (A-C) gap is changed from 7 to 20 mm, anode lenth 
is 50-170 mm. MID with azimuthally isolating magnetic field and 
axially isolating magnetic field are investigated. It is shown that in- 
stability of the drift magnetized flux in diode with an azimuthal 
field brings about the change of energy of drifting electrons and 
their return to cathode with higher energies which causes the ap- 
pearance of electron current directed inside cathode, as well as by 
fast neutralization, of A-C gap within 50-60 ns. Ion beam density at 
diode axis is 2.1 kA/cm? Conclusions are made that MID with 


open electron drift is perspective for accelerators operating in the 
nanosecond range. 


23267 (KFK—3621, pp 91-92) Laser-induced electron- 
ion capture and antihydrogen formation. Neumann, R.; Win- 
nacker, A.; Poth, H.; Wolf, A. Nov 1983. NTIS (US Sales 
Only), PC Al1/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23268 (RL—83-057) Beat-wave laser accelerators: first 
report of the R.A.L. study group. Lawson, J.D. (Rutherford 
Appleton Lab., Chilton (UK)). Jun 1983. 27p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84701129. 

An attempt is being made to see what is involved in con- 
structing a high energy accelerator using the laser beat-wave prin- 
ciple of Tajima and Dawson. An initial study of possible parameters 
for a 5 TeV machine has already been made by Ruth and Chao. 
The present study follows the same path, but looks at further prob- 
lems such as how to produce the plasma, and how to arrange 'stag- 
ing’. Factors which determine the luminosity in colliding beam op- 





3101 / ERA-9/12 


eration are also examined. An attempt is being made to develop a 
more realistic model of the physical beat-wave process. Work is at 
an early stage, but already difficulties are evident; inventive sugges- 
tions of how to overcome these are needed. 


4303 Auxiliaries And Components 
REFER ALSO TO CITATION(S) 23217, 24096 


23269 (CEA-N—2359) Transformation of the Saclay elec- 
tron linac (ALS). Technical study for 100% duty cycle and 
1.7 GeV. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). Oct 1983. 11lp. (In French). 
NTIS (US Sales Only), PC A06/MF AO1. Order Number 
DE84751066. 

Portions are illegible in microfiche products. 

It is proposed to transform the Saclay electron linac (ALS) 
into a high energy, CW machine by adding a stretcher ring to the 
linac equipped with new 25 MW klystrons. With 23 sections out of 
the 27 normal sections presently used and one klystron per section 
the characteristics of the new linac will be: maximum no-load 
energy: 1.75 GeV; repetition rate: 500 Hz; beam duty cycle: 5.10~* 
(1 ps pulses); energy: 1.3 GeV at i = 100 pA. In the future, recir- 
culating the beam in 20 of the sections would give the final charac- 
teristics: maximum no-load energy: 3.25 GeV; repetition rate: 400 
Hz; energy 2.4 GeV at i = 80 pA and 1.9 GeV ati = 100 pA. A 
300 m circumference ring with a single turn injection and about 
2000 turns resonant extraction has been chosen. The stored electron 
current is 200 mA. The ring configuration is classical - FODO lat- 
tice with a betatron phase advance of 60° per cell. The synchrotron 
radiation energy losses (50 keV per turn at 1.7 GeV) are compen- 
sated by an RF accelerating voltage at 600 MHz frequency. The 
extraction makes use of a half-integer resonance near vx = 8.5. The 
energy dispersion of the extracted beam will be of the order of 
10-*, and the horizontal emittance of the order of the 0.5 7 
mm.mrad. Polarized electrons will be accelerated in the linac and 
stored in the ring with a transverse polarization and wide energy 
range spin rotators will be installed to supply longitudinally polar- 
ized electrons in the experimental halls. 


23270 (GSI—83-11) Split coaxial RFQ structure with 
modulated vanes. Arai, S. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt (Germany, F.R.)). Oct 1983. 
16p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84750953. 

A new split coaxial RFO structure with modulated vanes is 
proposed. The structure is designed to accelerate **U* from 1.68 
keV/u to 45.1 keV/u at frequency of 12.5 MHz. The cavity is 1.6 
m in diameter and 8 m in length. The cavity consists of four cavity 
modules divided by three stems which support horizontal and verti- 
cal vanes periodically and alternatively. At the same time, problems 


on the beam dynamics and design procedures are described and dis- 
cussed. 


23271 (IFVE-OP—82-165) Fast response system for 
vacuum volume emergency separation. Gubrienko, K.I.; Las- 
tochkin, Yu.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1982. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOI. Order Number 
DE84701283. 

A system which allows to separate vacuum systems of the 
magnetic-optic beam channels connected with the accelerator has 
been worked out for case of emergency environment break through 
the extraction window”. The system, consisting of two valve - 
gate devices and a control unit, allows one in the emergency case 
to separate more than 20 m long volume from the accelerator with- 
out any pressure changes in the latter one. 
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23272 (IFVE-OUNK—82-131) Technique for measuring 
the hydrogen outgassing rate in a vacuum chamber in the 
pressure range of 10~°-10-7 mm Hg. Abramov, A.G.; Mir- 
zoev, K.G.; Rogozinskij, V.G. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1982. 9p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1l. Order Number 
DE84701284. 

The technique for measuring the hydrogen outgassing rate in 
a technique stainless steel vacuum chamber in the pressure range of 
10-* - 10-7 mm Hg has been developed. This technique is based on 
approximation of the experimental curves for pressure change by 
analytical dependences. The values of the detachment coefficient, 
the life time in adsorbed state and the concentration of molecules 
on the surface and the hydrogen ourgassing rate per area unit are 
estimated. 


23273 (IFVE-OUNK—82-154) Choice of the accelerat- 
ing-storage complex kicker magnet parameters. Kurnaev, 
O.V.; Sychev, V.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1982. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701286. 

The requirements for the kicker magnets of the 3 TeV accel- 
erating-storage complex are formulated. Technical proposals for the 
realisation of the fast kickers are made. The design features of the 
each type of kicker magnet and their pulse generators are discussed. 
The need of high reliability and simple maintanance are taken into 
account. Some of the model test results are done. 


23274 (INIS-mf—8703, pp vp) 300 kV D-T generator: 
design. Pivarc, J.; Dostal, L.; Hlavac, S.; Oblozinsky, P.; Ri- 
bansky, I.; Turzo, I.; Zahoran, M. (Slovenska Akademia 
Vied, Bratislava (Czechoslovakia). Fyzikalny Ustav). 1981. 
(In Slovak). NTIS (US Sales Only), PC A08/MF AOl. 
(CONF-8108164—Pt. 1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23275 (INIS-SU—198, pp 367) Technique for measuring 
the average charge of high-energy heavy ion beams. Semenov, 
Yu.V.; Stepanov, I.V. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23276 (INIS-SU—198, pp 371) Universal method and a 
source for heavy ion polarized beam production. Zaika, N.L; 
Mokhnach, A.V. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23277 (INIS-SU—198, pp 373) Extracted beam monoch- 
romaticity measuring on the U-240 isochronous cyclotron. 
Nemets, O.F.; Ostashko, V.V.; Povoroznik, O.M.; Urin, 
V.N.; Yasnogorodskij, A.M.; Barit, I.Ya.; Binetskij, B.A.; 
Zuev, S.V. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23278 (INIS-SU—198, pp 376) Enchancing the sensitivi- 
ty of magnetoinduction sensors for precise measurements of 
low intensity beams. Dolbilkin, B.S.; Kondrat’ev, R.L.; 
Lisin, V.P.; Polonskij, A.L. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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23279 (INIS-SU—198, pp 378) Pesorwcsgr' _ chopping 
system. Zalyubovskij, I.I.; Kuznichenko, A.V.; Lebedev, 
V.N.; Onishchenko, G.M.; Levon, A.I. 1983. (in Russian). 
NTIS (US Sales Only), PC A99/MF A0Ol. (CONF- 
8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23280 (INIS-SU—198, pp 379) Charged particle magnet- 
ic analyzer calibration and calculation of its characteristics. 
Kolmogorova, S.V.; Krechetov, Yu.F.; Saruev, G.A. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23281 (INS-NUMA—31, pp 18-24) Present status of on- 
line systems at RCNP. Ogata, H. (Osaka Univ., Suita 
(Japan). Research Center for Nuclear Physics). Jan 1982. 
(In Japanese). NTIS (US Sales Only), PC A06/MF AOl. 
(CONF-8107123—). 

From Meeting on measurement in NUMAIRON project and 
data processing system; Tokyo, Japan (13 Jul 1981). 

Mostly, general purpose data aquisition softwares utilizing 
the PDP 11 and the Raw Data Processor are described among 
others. Those perform functions such as selective raw data dumps 
on a magnetic tape, digital data conversions such as particle identi- 
fications, data sortings into one- or two-dimensional histograms, 
one- or two-dimensional displays on a CRT and simple data han- 
dlings. In order to adapt the softwares to an individual problem, a 
common area is prepared in the memory to store all the relevant 
information to the problem, whereby one can widely use the soft- 
wares just preparing the data in the common area. 


23282 (JINR-D—2-82-568, pp 12-20) Dubna synchropha- 
sotron. Main characteristics and beams. Semenyushkin, I.N. 
1982. (In Russian). NTIS (US Sales Only), PC A09/MF 
A01. (CONF-8205252—). 

From Meeting on investigations in the field of relativistic nu- 
clear physics; Dubna, USSR (25 May 1982). 

Fundamental scientific, technical and engineering problems 
which have been solved in the process of the JINR synchrophaso- 
tron modernization to use it as an accelerator of relativistic and po- 
larized nuclei were considered. Data characterizing the operation of 
a new synchrophasotron injector Lu-20 one-resonator livear accel- 
erator, multiply charged ion sources and beam transport channels 
are given. The synchrophasotron operates 4000h (5 runs) during a 
year. About 70% of this time the accelerator operates in the mode 
of nucleus acceleration. To carry on the investigation program on 
relativistic nuclear physics and other directions, on the average 
85% of the accelerator time is allotted (over 30 users) and 15% - 
for the investigation and improvement of the modes. Idle accelera- 
tor times due to equipment faults don’t exceed 6-7% of the planned 
time. The synchrophasotron modernization will be continued 
during the current five years. A high-frequency accelerating system 
of the accelerator will be put into commission as well as vacuum in 
the annular synchrophasotron chamber will be increased up to 2 x 
10-7 torr due to cryogenic pumping. This will permit to increase 
the intensity and on-large a set of the accelerated nuclei up to 
argon. 


23283 (JINR-D—9-82-664, pp 27-30) Neutral particle 
laser source of a collective accelerator. Bykovskij, Yu.A.; 
Sil’nov, S.M.; Sotnichenko, E.A. (Moskovskij Inzhenerno- 
Fizicheskij Inst. (USSR)); Sarantsev, V.P.; Shestakov, B.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR)). 1982. (In 
Russian). NTIS (US Sales Only), PC A10/MF AOl. 
(CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

To create the universal neutral particle source the interac- 
tion of laser radiation with matter is investigated. A laser on alu- 
minium-yttrium granate with neodymium additions is used that 
worked in regime of modulated quality factor. Maximum density of 
radiation flux is 6x10° Wt/cm? is used. As a working medium plum- 
bum and aluminium are used. It is shown that at the radiation flux 
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density of 10° Wt/cm? density of lead atom flux is 1x10" at/cm?, 
duration - 20 ps, rate - 5x105 cm/s, concentration of atoms in a 
flow is 10’° cm™*. As a result of experiments carried out the ver- 
sions of the design of the laser sourse are developed. In these 
sources the laser radiation passes through the window in the adhe- 
sator chamber and is focused by the lense on the target. It is shown 
that the advantages of the laser source are the possibility for obtain- 
ing atom currents of practically any chemical element, high 
vacuum purity, high (up to 50 Hz) response frequency, relative sim- 
plicity of the design. 


23284 (JINR-D—9-82-664, pp 104-107) Electron plasma 
source. Dolbilov, G.V.; Koval’ski, M.; Lebedev, N.L; 
Petrov, V.A.; Petrov, V.A.; Fateev, A.A. 1982. (In Rus- 
sian). NTIS (US Sales Only), PC Al0/MF A0l. (CONF- 
8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

Results of investigations into the plasma source of electrons 
of high current linear induction accelerator SILUND-20 are given. 
The beam is investigated in the process of transport in the magnetic 
field and after leaving the field. An electron beam with the current 
of 1 kA and emittance of 100+-30 mradxcm is obtained. The coef- 
ficient of current passage behind anode is close to 1. The cathode 
has worked without any change for 500 hours at the frequency of 
50 Hz. There was no worsening in the stability of the current. 
During the transport of the beam with the current of 500 A and the 
energy of 350 keV in the homogeneous magnetic field the beam di- 
ameter was 8+-3 mm at the distance of 2.5 m. 


23285 (JINR-D—9-82-664, pp 134-135) Intense bunch 
injection into a synchrotron. Kuznetsov, A.B.; Sarantsev, 
V.P. 1982. (In Russian). NTIS (US Sales Only), PC A10/ 
MF AO1. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

A regime for injection of ion bunches from the collective ac- 
celerator in the heavy-ion synchrotron, which permits to obtain the 
amount of accumulated ions up to 5.5x10?° for the injection of ten 
bunches is suggested. The shock deviating device removes a part of 
formerly captured beam from the circulation regime and introduces 
the next injected cluster with a relative longitudinal size much 
smaller than q in the centre of the azimuthal space free from parti- 
cles. From the moment when the relative size of the injected bunch 
increases up to the value q/2, the overlapping of injected and for- 
merly captured bunches starts. The injection method suggested per- 
mits to approach the Coulomb intensity limit in heavy ion synchro- 
tron. 


23286 (JINR-D—9-82-664, pp 142-144) Nanosecond 
pulse formation in low-resistance lines using solid-state com- 
mutators. Dolya, S.N.; Kardko-Sysoev, A.F.; Krasnykh, 
A.K. 1982. (In Russian). NTIS (US Sales Only), PC A10/ 
MF AO1. (CONF-8205251—). 

From Conference on collective methods acceleration prob- 
lems; Dubna, USSR (18 May 1982). 

The possibility of using solid-state dielectrics and commuta- 
tors in inductors, that permits to have high (up to 300 kW/cm) 
electric field intensity is considered. The results of investigations 
into the band line made of a set of sicond plates with wave resist- 
ance 0.7-0.8 Ohm are given. It is shown that the formation of pulse 
with 10-15 ns duration requires the radial line about 15 cm. Such a 
line provides the rate of energy storage of about 50 keV/cm. The 
band type of inductor made of foiled glass textolite also provides 
the formation of the pulse with 15 ns duration. 


23287 (KEK—81-8, pp 14-17) Data processing for BL - 
1 duct of SOR - ring. Miyahara, Tsuneaki (Tokyo Metropol- 
itan Univ. (Japan). Faculty of Science). Aug 1981. (In Japa- 
nese). NTIS (US Sales Only), PC A08/MF A01. (CONF- 
7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

In the absorption coefficient measurement using a Seya-Na- 
mioka type spectrometer provided in the bL (beam line)-1 duct of 
SOR-ring (synchrotron radiation storage ring), the output of a pho- 
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tomultiplier was directly recorded on recorder charts after convert- 
ing it into voltage through a pico-current meter at the time of start- 
ing measurement. However, in that procedure, the problems of 
miswriting on the charts, that the spectrum form cannot be checked 
on the realtime basis, and requiring tremendous calculation existed. 
Therefore, the automation of measurement has been performed 
using the existing mini-computer system (CPU-HP 2100A) and by 
creating interfaces. The automated items are the scanning, reverse 
operation and stopping of a spectrometer, continuous data accumu- 
lation using a fast data acquisition system, calculation of division, 
logarithm and error evaluation, and output of the result. The funda- 
mental properties of the system include the principles, such as the 
manual control is performed at the TTY as a rule, intrusion by each 
device is processed asynchronously, and the individual actions are 
controlled by data though the start-up of a multiprogrammer ex- 
tender is carried out by utilizing commands and flags. Then, the 
software is explained by separating it into main and sub-pro- 
grammes, and an example of operation is shown. On putting the 
system in operation, it was found that there were difficulties in 
analog instrument configuration when the analog instruments for 
weak signals are to be interfaced with the digital instruments, and 
the S/N ratio sometimes degrades corresponding to photo-instabil- 
ity. 


23288 (KEK—81-16, pp 18-24) Characteristics of a 
single bunch accelerated by the 35 MeV Osaka University 
Electron Linear Accelerator. Takeda, Seishi (Osaka Univ., 
Suita (Japan). Inst. of Scientific and Industrial Research). 
Jan 1982. NTIS (US Sales Only), PC AOS5/MF AOl. 
(CONF-8105236—). 

From Meeting on pulsed structure of synchrotron radiation 
and its applications; Oho, Ibaraki, Japan (29 May 1981). 

Cerenkov light generated by a single bunch is measured by 
an ultrafast streak camera. The bunch width at FWHM of the 
Osaka University Linear Accelerator is estimated to be 36 ps. The 
single bunch with the charge up to 14 nC is accelerated by the 
linear accelerator. The average energy of electrons in a single 
bunch decreases proportional to the charge. The radiation loss is 
evaluated to be 0.77 - 0.87 MeV/16 nC in 39 cavities of the acceler- 
ating waveguide. 


23289 (KEK—81-16, pp 70-75) 1 m Seya-Namioka mon- 
ochromater for gas spectrometry. Ohta, Toshiaki; Sasaki, 
Taizo (National Lab. for High Energy Physics, Oho, Ibar- 
aki (Japan)). Jan 1982. (In Japanese). NTIS (US Sales Only), 
PC A05/MF AO1. (CONF-8105236—). 

From Meeting on pulsed structure of synchrotron radiation 
and its applications; Oho, Ibaraki, Ja 29 May 1981). 

e Outline of the 1 m Seya-Namioka monochromater is de- 
scribed. The monochromater is that of a 1 m vertical dispersion 
type with two kinds of diffraction gratings. One of the grating is a 
gold coated replica with the grating number of 1200/mm, of which 
blaze wavelength is 536 A. The other is a gold coated replica with 
the grating number of 2400/mm, of which blaze wavelength is 508 
A. The ranges of wavelength measured are between 0 and 3000 A 
with the former grating and between 0 and 1500 A with the latter. 
The optical system of the monochromater consists of a plane mirror 
made of SiC and a concave mirror made of fused quarts coated 
with platinum. The image at the exit slit is studied considering the 
concave grating with the grating number of 2400/mm. The focus 
point of this monochromater depends on the wavelength. The in- 
tensity of photons obtained by this system is estimated. 


23290 (KEK—81-23, pp 58-62) Acceleration of polarized 
beam at KEK. Hiramatsu, Shigenori (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Mar 1982. (In Japa- 
— ~ (US Sales Only), PC A0S5/MF A0O1. (CONF- 
8103183—). 

From Workshop on physics with 12 GeV PS at KEK; Oho, 
Ibaraki, Japan (9 Mar 1981). 

A project to accelerate polarized proton beam is in progress 
at KEK (National Laboratory for High Energy Physics in Japan). 
Polarized H™ ions are obtained at KEK by the following processes. 
The H® beam is produced by the reaction of polarized Na atoms 
and H* with the optical pumping by laser beam. This beam passes 
through a zero cross field and an ionizer using Na vapour, and then 
the H™ beam of about 3 wA and about 70 percent polarization is 
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obtained. The power-up of laser beam is now considered. This 
beam is accelerated by the LINAC and injected into the booster 
synchrotron through a carbon foil. The multi-turn injection can be 
done to increase the beam intensity. The estimated beam intensity 
accelerated in the main ring is about 5 x 10° protons/acceleration. 
Depolarization during the acceleration is estimated. 


23291 (KFK—3587) Proposal of a Neutron source with 
ROtating solid target: NERO. Dittrich, H.G.; Malang, S. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Technische Physik; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
bauelemente). Sep 1983. 49p. (In German). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE84750952. 

In the present paper a proposal is made for a neutron source 
furnishing a 14 MeV neutron flux of approx. 10?* n/(sxcm?) in a 
test volume of about 500 cm®. By use of reflector materials a flux of 
2 to 3 x 10° n/(sxcm?) can be generated, thus simulating the whole 
energy spectrum at the first wall of a fusion reactor. The D-T 
fusion reaction is exploited for the neutron production. A mixed D- 
T particle beam of 200 keV energy and 0.2 A/cm? intensity is shot 
onto a 10 x 20 cm? focal spot of a rotating target. 


23292 (KFK—3621, pp 22-23) Determination of the 
proton polarization in Tk with polarized neutrons. Aures, 
R.; Heeringa, W.; Jany, P.; Klages, H.O.; Maschuw, R.; 
Schmidt, F.K. Nov 1983. NTIS (US Sales Only), PC Al1/ 
MF AOI. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23293 (KFK—3621, pp 74) New pulsed and tuneable 
vacuum-ultra violet and X-ray line source. Poth, H.; Wolf, A. 
Nov 1983. NTIS (US Sales Only), PC A1l1/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23294 (KFK—3621, pp 75-85) Neutrino physics at the 
Rutherford SNS. Drexlin, G.; Gemmeke, H.; Giorginis, G.; 
Grimm, A.; Gumbsheimer, R.; Hucker, H.; Husson, L.; 
Kiontke, S.; Maschuw, R.; Momayezi, M. Nov 1983. NTIS 
(US Sales Only), PC Al1/MF AOl1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 

The Karlsruhe neutrino project at the Rutherford SNS is de- 
scribed. Especially considered are the neutrino facility, the neutrino 
scintillation detector and the liquid argon time projection chamber. 


23295 (KFK—3621, pp 161-163) Polarization of protons 
in TiH, samples. Aures, R.; Heeringa, W.; Maschuw, R.; 
Schmidt, F.K. Nov 1983. NTIS (US Sales Only), PC All/ 
MF Aol. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23296 (KFK—3621, pp 165-167) Injection studies with a 
cyclotron trap. Bluem, P.; Gotta, D.; Kunold, W.; Schnei- 
der, M.; Simons, L.M. Nov 1983. NTIS (US Sales Only), 
PC Al1/MF AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23297 (KFK—3621, pp 167-169) Slowing down of a-par- 
ticles in a cyclotron trap. Bluem, P.; Gotta, D.; Kunold, W.; 
Meissner, K.; Schneider, M.; Simons, L.M. Nov 1983. NTIS 
(US Sales Only), PC Al1l/MF AOl1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23298 (KFK—3621, pp 181-183) Ion source develop- 
ments. Bechtold, V.; Friedrich, L.; Ehret, H.P.; Kaltenbaek, 
J.; Wiss, L.; Ziegler, P. Nov 1983. NTIS (US Sales Only), 
PC Al11/MF AOI. 
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In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23299 (KFK—3621, pp 186-187) Isotope production for 
medical applications. Kernert, P.; Peters, J.; Schweickert, H. 
Nov 1983. NTIS (US Sales Only), PC Al1/MF A011. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23300 (LA-UR—84-778) Some results of applied spall- 
ation physics research at Los Alamos. Russell, G.J.; Gilmore, 
J.S. (Los Alamos National Lab., NM (USA)). 1983. Con- 
tract W-7405-ENG-36. 22p. (CONF- -8309227—1). NTIS, PC 
A02/MF A01; 1; GPO Dep. Order Number DE84010057. 

From Accelerator breeder workshop; Chalk River, Canada 
(19 Sep 1983). 

Portions are illegible in microfiche products. 

At the Los Alamos National Laboratory, we have an active 
effort in the general area of Applied Spallation Physics Research. 
The main emphasis of this activity has been on obtaining basic data 
relevant to spallation neutron source development, accelerator 
breeder technology, and validation of computer codes used in these 
applications. We present here an overview of our research effort 
and show some measured and calculated results of differential and 
clean integral experiments. 


= (LA-UR—84-990) H™ ion current from a polarized 
r target. Cornelius, W.D. (Los Alamos National Lab., 
NM (USA)). 1984. Contract W-7405-ENG-36. 9p. (CONF- 
8405113—1). NTIS, PC A02/MF A01l; GPO Dep. Order 
Number DE84009977. 
From Workshop on polarized targets in storage rings; Ar- 
pons IL, USA (17 May 1984). 

A method of determining the polarization transferred to hy- 
drogen atoms in charge-exchange reactions is outlined. The method 
also provides a means of determining target polarizations once the 
polarization transfer function is known. 


23302 (LBL—16906) Comparison of methods of produc- 
ing very highly stripped uranium beams. Brown, I.G. (Law- 
rence Berkeley Lab., CA (USA)). Oct 1983. Contract 


AC03-76SF00098. 58p. NTIS, PC A04/MF A01; 1; GPO 
Dep. Order Number DE84010491. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

A comparison is made between the production of high inten- 
sity beams of helium-like uranium ions, U®*, by conventional and 
exotic ion sources, and by the foil stripping of highly accelerated 
ions output from the Bevalac. The parameter requirements are 
specified and compared to the parameters achievable by present 
day ion source technology. The EBIS (Electron Beam Ion Source) 
comes closest to satisfying the necessary parameters, and this possi- 
bility is considered in some detail. We conclude that existing and 
near-future ion source technology does not provide a means of pro- 
duction of high intensity U®%* beams. Foil stripping of lower 
charge state species that have been accelerated through the Bevalac 
provides a convenient approach. 


23303 (SLAC—269) NPAS Users Guide. (Stanford 
Linear Accelerator Center, CA (USA)). 29 Feb 1984. Con- 
tract AC03-76SF00515. 4ip. NTIS, PC A03/MF A01; GPO 
Dep. Order Number DE84009716. 

This NPAS Users Guide is primarily intended as a source of 
information about policies, procedures, and facilities appropriate for 
users in the program of Nuclear Physics at SLAC (NPAS). Gener- 
al policies and practices are described, the preparation of proposals 
is discussed, and the services for users is outlined. SLAC experi- 
mental facilities are described, and contacts are listed. (WHK) 


23304 (SLAC/AP—20) Some numbers on the SLAC 
klystron windows. Krienen, F. (Stanford Linear Accelerator 
Center, CA (USA)). Mar 1984. Contract AC03-76SF00515. 
10p. NTIS, PC A02/MF A0O1; 1; GPO Dep. Order Number 
DE84008993. 

Portions are illegible in microfiche products. 

The attenuation in our standard copper rectangular wave 
guides at 10 cm wave length is known to be 0.7 db/100 ft. If the 
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wave guide were made of 70/30 Cupro-nickel, the same alloy the 
window sleeve is made of, the attenuation constant would go up by 
the inverse square root of the ratio of the conductivities (skin effect 
formula). Thus the attenuation constant would be 8 = 12.8 107° 
m~*. The length of the sleeve L = 23 mm. Hence a piece of rectan- 
gular wave guide of equal length would, at 50 kW incident average 
power, sustain resistive losses = 2 P 8 L = 29.54 Watt. 


23305 (SLAC-TN—84-2) SLC BPM system maintenance 
and diagnostics manual. Thompson, D.R. (Stanford Linear 
Accelerator Center, CA (USA)). Jan 1984. Contract ACO03- 
76SF00515. 106p. NTIS, PC A06/MF A0O1; 1; GPO Dep. 
Order Number DE84008912. 

Portions are illegible in microfiche products. 

This document is intended as a field maintenance manual for 
the Stanford Linear Collider Beam Position Monitor sub-system. 
This manual covers: collider injection device, linac sectors one 
through ten, beam line 90, and damping ring (south) and its beam 
transport lines. 


23306 (SLAC-TN—84-4) Stability of klystron operation 
as a function of input parameters. Singh, A.; Konrad, G.T.; 
Griffin, C. (Central Electronics Engineering Research Inst., 
Pilani (India); Stanford Linear Accelerator Center, CA 
(USA)). Mar 1984. Contract AC03-76SF00515. 43p. NTIS, 

PC A03/MF A0Ol; 1; GPO Dep. Order Number 
DE84009414. 

Portions are illegible in microfiche products. 

Instabilities in the operation of a high-power multicavity 
klystron have been studied as a function of various input param- 
eters. Among these, the focusing magnetic field, rf input power and 
tuning of the second harmonic cavity were observed to have a 
striking effect in deciding the regions of unstable operation. One 
region of instability could be identified with a value of magnetic 
field corresponding to cyclotron resonance, at the operating fre- 
quency. The magnetic field value in the region of the input end, 
and the second harmonic cavity, was found to have a more decisive 
influence on stability, than the magnetic field at the output end. A 
hysteresis effect has been associated with the instabilities. This 
could be explained in terms of multipactor phenomena. These ob- 
servations indicate, among other things, that in designing new 
tubes, it might be desirable that the operating magnetic field stay 
well away from cyclotron resonance conditions, especially in the 
gun region, and the cavities at the input end. The experimental 
techniques can be used for optimizing the operating conditions of 
existing tubes. 


23307 The Q memory resident histogramming system. 
Oothoudt, M.A.; Amann, J.F.; Floyd, R.A.; Harrison, J.F.; 
Kozlowski, T. (Los Alamos Nat.’l1 Lab., Los Alamos, NM 
87545). IEEE (Institute of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-30: No. 5, 3838- 
3841(Oct 1983). 

The LAMPF Data Acquisition System Q includes a subsys- 
tem to allow the user to create, delete, enter data in and retrieve 
data from histograms stored in memory. The system is implemented 
on PDP-11 computers under RSX-11M V4.0 as an I/O driver with 
user-callable subroutines interfacing to the driver. A system with an 
identical user interface will soon be available on VAX computers 
under VMS V3.2. 


23308 A general purpose nuclear data acquisition system 
based on an auxiliary crate controller. Batsch, T.; Richter, 
M.; Spieler, H.; Yun-Yan, Z. (Lawrence Berkeley Lab., 
Univ. of California, Berkeley, CA 94720). IEEE (Institute of 
Electrical and Electronics Engineers) Transactions on Nuclear 
Science; NS-30: No. 5, 3864-3869(Oct 1983). 

This paper describes a readout system for nuclear and 
atomic physics experiments at the Heavy Ion Accelerator 
UNILAC. Input modules reside in CAMAC crates and are set up 
conventionally via the CAMAC Branch Highway. For data taking, 
control is transferred to auxiliary crate controllers which transfer 
data directly through DMA to the DEC PDP-11 or VAX host 
computer. The readout sequence is determined for each event by 
bit patterns or preprogrammed lists actuated by external triggers. 
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Four modes of operation and provision for cascading several 
CAMAC crates ensure expansibility and the flexibility required for 
a diverse range of experiments. Overall data rates in excess of 2 x 
10° words per second have been achieved for single parameter 
events. 


23309 A microprocessor multi-task monitor. Ludemann, 
C.A. (Oak Ridge Nat.’l Lab., Oak Ridge, TN 37830). JEEE 
(Institute of Electrical and Electronics Engineers) Transactions 
on Nuclear Science; NS-30: No. 5, 3858-3863(Oct 1983). 
Contract W-7405-ENG-26. 

This paper describes a multi-task monitor program for mi- 
croprocessors. Although written for the Intel 8085, it incorporates 
features that would be beneficial for implementation in other micro- 
processors used in controlling and monitoring experiments and ac- 
celerators. The monitor places permanent programs (tasks) arbitrar- 
ily located throughout ROM in a priority ordered queue. The pro- 
grammer is provided with the flexibility to add new tasks or modi- 
fied versions of existing tasks, without having to comply with pre- 
viously defined task boundaries or having to reprogram all of 
ROM. Scheduling of tasks is triggered by timers, outside stimuli 
(interrupts), or inter-task communications. Context switching time 
is of the order of tenths of a millisecond. 


23310 RIP - general purpose interactive display at 
HHIRF. Sayer, R.O. (Oak Ridge Nat.’1 Lab., Oak Ridge, 
TN 37830). IEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science; NS-30: No. 5, 3833- 
3837(Oct 1983). Contract W-7405-ENG-26. 

RIP is a general purpose interactive code for display and 
analysis of data acquired with the Holifield Heavy Ion Research 
Facility (HHIRF) accelerators at Oak Ridge National Laboratory. 
The HHIRF data acquisition system includes a version of RIP for 
on-line display of one- and two-dimensional histograms on color 
graphic terminals and hard copy on color printer/plotters. General 
features of the program and interactive techniques are described. 


23311 Data acquisition software for the Holifield Heavy 
Ton Research Facility. Atkins, W.H. (Oak Ridge Nat.'l Lab., 
Oak Ridge, TN 37830). [EEE (Institute of Electrical and 
Electronics Engineers) Transactions on Nuclear Science; NS- 
30: No. 5, 3797-3801(Oct 1983). Contract W-7405-ENG-26. 

A new computer system to perform data acquisition and 
analysis for the Holifield Heavy Ion Research Facility’s Oak Ridge 
Isochronous Cyclotron (ORIC) and the newer 25 MV tandem ac- 
celerator has been under development. This paper presents the cur- 
rent implementation and discusses the design of the data acquisi- 
tion/analysis software. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 23252, 23293 


23312 (KEK—81-8, pp 2-13) Operation of SOR (Syn- 
chrotron radiation) - ring. Kitamura, Hideo (Tokyo Univ. 
(Japan). Inst. for Solid State Physics). Aug 1981. (In Japa- 
nese). NTIS (US Sales Only), PC A08/MF A01. (CONF- 
7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

SOR (synchrotron radiation)-ring is a special electron stor- 
age ring exclusively used for SOR, designed for the purpose of 
spectrometry in vacuum ultra-violet region. 300 MeV beam is 
guided into one of the straight run portions S 1, which is taken out 
of the 1.3 GeV electron synchrotron in the Institute of Nuclear 
Study, Tokyo University. Five beam lines are provided. This paper 
describes on beam properties such as beam size, SOR spectrum, the 
time structure of a bunch, single bunch operation, vacuum and 
monitors. In the electron storage ring, the pressure within the 
system rises by the desorption of adsorbed gas molecules caused by 
the photo- and Auger-electrons released from the vacuum chamber 
surface due to SOR, and this phenomenon results in the shortening 
of beam lifetime. The smaller the degree of desorption, i.e., desorp- 
tion coefficient, the longer the beam life. Though the coefficient 
can be slowly lowered by continuing the ring operation (self clean- 
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ing), atgon discharge cleaning should be adopted for the faster de- 
crease. The monitors provided include a beam intensity monitor, a 
bunch monitor, a beam profile monitor and an electrostatic moni- 
tor. By the argon cleaning carried out in October, 1978, the beam 
life characteristic was greatly improved, and at the end of 1979, the 
desorption coefficient of 1.3 x 10-5 mol/e was obtained. The typical 
ring operation in one day is described. The number of incidence in 
one day is usually three. 


23313 (KEK—81-8, pp 18-26) Photoelectron spectrome- 
try in the second beam line of SOR - ring. Sugawara, Hi- 
denao (Tohoku Univ., Sendai (Japan). Faculty of Science). 


Aug 1981. (In Japanese). NTIS (US Sales Only), PC A08/ 


MF A0O1. (CONF-7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

The second beam line is the duct for SOR (synchrotron radi- 
ation) extending from the synchrotron radiation port of No. 2 de- 
flection magnet in SOR-ring (synchrotron radiation storage ring). 
The line is coupled with a Rowland type spectrometer via a two- 
stage differential pressure evacuation system from the light source 
and with a double cylindrical mirror type photoelectron energy an- 
alyzer behind the spectrometer. The paper describes on the outline 
of the spectrometer and the analyzer. The spectrometer can handle 
the light from 30 eV to 150 eV photon energy range when a dif- 
fraction grating of 1200 lines/mm is used. The findings on the spec- 
trometer characteristics based on the results of photoelectron spec- 
trum measurement carried out so far for several samples, that is, the 
shape of output flux of the spectrometer, adoption of a slitless 
system, and suitability of four reflections in a spectrometric system, 
are described. SOR light source permits the simultaneous observa- 
tion of the separate phenomena obtained by the photoelectric spec- 
tra with ultraviolet light out of a discharge tube and the photoelec- 
tric spectra ordinarily obtained with X-ray in a laboratory. It also 
makes the phenomena not obtained by these two spectra observ- 
able. Its short observation time can give true spectra rejecting the 
change due to sample surface contamination. The observation of 
light intensity change due to the light source parameters tells that 
the optical adjustment of respective beam lines must be carefully 
performed. 


23314 (KEK—81-8, pp 27-38) Irradiation experiments at 
the third beam line of SOR-RING and a slant injection spec- 
trometer with a place diffraction grating. Kan, Shigemasa 
(Tokyo Univ. (Japan). Inst. for Solid State Physics). Aug 
1981. (In Japanese). NTIS (US Sales Only), PC A08/MF 
A01. (CONF-7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

The third beam line of SOR-RING has been used for the co- 
operative research project. Measuring equipment is installed at the 
MgF2 window. The first experiment «vas the KDP modulation 
spectroscopy by using a Johnson-Onaka spectrometer. The radi- 
ation damage of the MgF2 window due to the synchrotron radi- 
ation (SR) is the serious problem. The second experiment was the 
study on the radiobiology. The damage of the window by SR dis- 
turbed the results of experiment. The third one was the study of 
lithography by soft X-ray. A slant incidence spectrometer with a 
plane diffraction grating is now set at the third beam line. The rela- 
tion of wave length and incident angle is linear. The reflection loss 
is small. The focus point is well fixed for wave length sweeping. 
The selection of the wave length region for use can be done easily. 
The designing of a spectrometer for using the region where higher 
order radiation is scarce is possible. The automatic change of the 
surface of the grating can be made. The critical wave length was 
estimated in relation to the angle of incidence of the primary and 
the secondary lights. The absorption by the evaporated film of the 
transition metal halide compounds was measured. The amount of 
secondary light was evaluated. The stray light in this spectrometer 
was measured and found to be little. The resolving power of the 
spectrometer is discussed. The ray trace was performed. 
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23315 (KEK—81-8, pp 39-44) Fourth beam line, the 2M 
modified Vodar type monochrometer and the gas experiment 
at the SOR-RING. Mikuni, Akira (Tokyo Univ. (Japan). 
a for Solid State Physics); Sasaki, Taizo. Aug 1981. (In 
Japanese). NTIS (US Sales Only), PC A08/MF AO1. 

(CONF-7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979 

The fourth beam line (BL-4) of e SOR-RING is used for 
soft X-ray experiments. A vodar type monochrometer is installed at 
BL-4. The range of wave length measured by the spectrometer is 
the range between 20 x 10-® and 400 x 10~* cm. The dispersion of 
wave length if 0.02 x 10-® cm, and the resolution can be estimated 
from this dispersion. The vacuum of the system is 8 x 10~? Torr in 
practical use. A preposed mirror is set to make the conversion of 
the optical axis of SOR, the reduction of astigmatism, the light col- 
lection at the incident slit, and the protection of the diffraction 
grating. The absorption by gaseous chloride samples was measured. 
The window of the gas cell is a thin polypropylene film reinforced 
by a Ni mesh. The transmissivity of the window is about 40 percent 
for the light with the wave length of 60 x 10-* cm. The contamina- 
tion of the surface of the preposed mirror reduces signal intensity. 
The reduction is also caused by the contamination of the diffraction 
grating. 


23316 (KEK—81-8, pp 45-47) Beam instability experi- 
enced in the beam line BL - 1 of SOR-ring. Miyahara, Tsun- 
eaki (Tokyo Metropolitan Univ. (Japan). Faculty of Sci- 
ence). Aug 1981. (In Japanese). NTIS (US Sales Only), PC 
A08/MF A01. (CONF-7905236—). 

From Meeting on VUV ~ soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, J (21 May 1979). 

The instability of snot beam experienced in the beam 
line BL-1 of the SOR-ring (synchrotron radiation storage ring) is 
classified according to its properties and phenomena. Time related 
properties include fast and slow variations. By the Phenomenologi- 
cal classification, the causes of the instability are three types de- 
pending on the magnetic field, RF voltage and accumulated cur- 
rent. Actually, two or more causes may be get entangled. The 
beam shape variation is divided into that of beam size and beam 
center position, but both are optically harmful. These causes are in- 
vestigated respectively. Lately, a new problem has occurred. It is 
the problem that the beam life is remarkably shortened when the 
beam intensity is high because of significant increase of beam inten- 
sity. The main causes are two-fold. The one is the increase of lost 
electrons deviating out of the phase of RF acceleration as a result 
of the electron density increase in a bunch when the beam intensity 
becomes high. The other is the release of gas molecules adhered to 
the doughnut wall and the resulting pressure in the doughnut, due 
to the collision of generated photoelectrons with the doughnut 
wall. The beam life can be lengthened by increasing the RF voltage 
as the beam intensity becomes higher. The author has developed an 
RF cavity tuning control circuit which satisfies such requirement. 


23317 (KEK—81-8, pp 51-55) SOR-ring failure. Kita- 
mura, Hideo (Tokyo Univ. (Japan). Inst. for Solid State 
Physics). Aug 1981. (In Japanese). NTIS (US Sales Only), 
PC A08/MF AO1. (CONF-7905236—). 


From Meeting on VUV and soft x-ray instrumentation for 


the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

It was in the autumn of 1976 that the SOR-ring (synchrotron 
radiation storage ring) commenced regular operation. Since then, 
the period when the operation was interrupted due to the failures 
of SOR-ring itself is in total about 8 weeks. Failures and accidents 
have occurred most in the vacuum system. Those failure experi- 
ences are described on the vacuum, electromagnet, radio-frequency 
acceleration and beam transport systems with their interrupted peri- 
ods. The eleven failures in the vacuum system have been reported, 
such as bellows breakage in a heating-evacuating period, leakage 
from the bellows of straight-through valves (made in U.S.A. and 
Japan), and leakage from the joint flange of the vacuum system. 
The longest interruption was 5 weeks due to the failure of a domes- 
tically manufactured straight-through valve. The failures of the 
electromagnet system involve the breakage in a cooling water 
system, short circuit of a winding in the Q magnet power trans- 
former, blow of a fuse protecting the deflection magnet power 
source by the current less than the rating, and others. The failures 
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of the RF acceleration system include the breakage of an output 
electronic tube the breakage of a cavity ceramic, RF voltage fluctu- 
ation due to the contact deterioration at a cavity electrode, and the 
failure of grid bias power source. It is necessary to select the highly 
reliable components for the vacuum system because the vacuum 
system failures require longer time for recovery, and very likely to 
induce secondary and tertiary failures. 


23318 (KEK—81-8, pp 58-60) SOR-ring experiment 
building. Watanabe, Makoto (Inst. for Molecular Science, 
Okazaki, Aichi (Japan)). Aug 1981. (In Japanese). NTIS 
(US Sales Only), PC A08/MF A01. (CONF-7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

The SOR-ring (synchrotron radiation storage ring) experi- 
ment building is a reinforced concrete building of three-stories in- 
cluding a mezzanine. Its construction was started in August, 1972, 
and completed in March, 1973. It has the ring room, RF power 
source room and a lavatory in the first floor. In the ring room, the 
SOR-ring is installed, and 5 beam lines are attached. There are a 
laboratory and a meeting room on the second floor, and the control 
room and a room used both as darkroom and chemical room are on 
the mezzanine. The switch room, the air conditioning machine 
room, and the elevator machine room are arranged on the third 
floor. The total floor area of the first through third floors are about 
550 m2 A 2-ton rotary crane is installed in the ring room to bring 
large machines or equipments in the room. Each shielding door has 
a microswitch for interlock. On the roof, a 300 kVA transformer is 
installed. The distribution board in every room is separated into the 
ones for SOR-ring operation and for researchers. Air conditioning 
in each room is performed through ducts by means of a single air 
conditioning machine. The conditioning is designed to be of posi- 
tive pressure operation for dust prevention. Its temperature set 
point is 23 +- 2 deg C. Wider space for measuring system is desira- 
ble since the ring has become a very high performance facility, 
though the site is limited under the locating conditions. 


23319 (KEK—81-8, pp 64-68) Shunt resistance for de- 
flecting magnets. Sato, Shigeru (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Aug 1981. (In Japa- 
nese). NTIS (US Sales Only), PC A08/MF A011. (CONF- 
7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

The SOR-RING main magnet system consists of 8 deflecting 
magnets and 4 sets of three quadrupole magnets, each. The stability 
of magnet current is about 0.02 percent per day. The currents of 
magnets are adjustable simultaneously. The current-magnetic field 
relation for a deflecting magnet was measured. The magnetic field 
of 11.4 kG was obtained at the current of 470 A. This field corre- 
sponds to the electron energy of 376 MeV for the present SOR- 
RING. For the fine adjustment of the field of deflecting magnets, 
shunt resistors were equipped parallel to the magnet coils. The 
magnet current is adjustable by varying the value of resistance. The 
maximum adjustable range of the current is 1 percent. The field in- 
tensity was measured in relation to shunt resistance with a rotating 
coil flux meter. A slight difference was observed between the de- 
signed and the measured values. However this difference did not 
affect on the practical operation of SOR-RING. 


23320 (KEK—81-8, pp 141-145) Experience of the use of 
a modified Rowland spectrometer. Sugawara, Hidenao 
(Tohoku Univ., Sendai (Japan). Faculty of Science). Aug 
1981. (In Japanese). NTIS (US Sales Only), PC A08/MF 
A01. (CONF-7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

A modified Rowland spectrometer has been installed at the 
SOR-RING facility. The spectrometer is intended for the radiation 
with the wave length between 70 and 400 angstrom. The principal 
points of designing the spectrometer were to make the wave length 
scanning with the constant angle between the directions of incident 
and outgoing X-ray, to adopt a vertical dispersion type Rowland 
Circle Mounting and a toroidal mirror to collect the SOR at the 
incident slit, to reduce higher order diffraction radiation by select- 
ing the incident angle, to make the focusing of the outgoing radi- 
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ation at a proper position behind the spectrometer, and to use an 
ion-pump system for evaluation. The vacuum of the system attained 
at present is 5 x 10~* Torr. The size of outgoing radiation is less 
than 1 mm x 1 mm. The spectrum was measured at the operation 
condition of 300 MeV and 100 mA of SOR-RING. It was found 
that the practical wave length range is between 80 and 400 ang- 
strom. The higher order radiation was not measured, since it was 
considered to be reduced. The stray light was observed in the spec- 
trum, and its reduction will be a serious problem. The resolution 
obtained at present is 0.7 angstrom. The contamination of the 
mirror was found. The exchange of the mirror increased the inten- 
sity of outgoing radiation by 10°. The spectrometer can be used 
without the incident slit when the best resolution is not required, 
and the strong intensity is required. 


23321 (KEK—81-8, pp 146-148) Characteristics of a hol- 
ographic diffraction grating grazing incidence spectrometer. 
Toshifumi; Fukuda, Kuniya (Kyoto Univ. (Japan). 
Faculty of Engineering). Aug 1981. (In Japanese). NTIS 
(US Sales Only), PC A08/MF A01. (CONF-7905236—). 

From Meeting on VUV and soft x-ray instrumentation for 
the photon factory; Oho, Ibaraki, Japan (21 May 1979). 

The holographic grating spectrometer can make the meas- 
urement of X-ray in the wave length region between 200 and 1600 
angstrom. The dimensions of the grating for the present use for 
SOR is 30 x 30 mm. The distance between the grating and the slits 
is 320 mm, and the angle between incident and outgoing radiations 
is 142 degree. The photographic measurement is possible with the 
present spectrometer. Photographic pictures taken under the condi- 
tion that the size of incidence slit is 1.2 x 4.0 micrometer are 
shown. The best resolution was obtained with the grating-film dis- 
tance of 310 mm. The obtained best resolution was 1.8 angstrom. 
An XUV spectrometer was also used. 


23322 (KEK—81-16, pp 48-50) Single bunch operation 
and bunch characteristics in SOR. Isoyama, G.; Miyahara, 


Y.; Nishimura, H. (Tokyo Univ. (Japan)). Jan 1982. (In Jap- 


anese). NTIS (US Sales Only), PC A0S/MF A01. (CONF- 
8105236—). 

From Meeting on pulsed structure of synchrotron radiation 
and its o plications; Oho, Ibaraki, Japan (29 May 1981). 

Electron beam in SOR is composed of seven bunches with 

8.3 nsec separated. For a single bunch operation with 57.9 nsec sep- 
aration, six bunches are kicked out with RF knock out method. The 
bunch length is measured by photon counting with a fast photo- 
multiplier connected with TAC and PHA. The length at half 
height is constantly 0.6 nsec in the single bunch operation, but 
fairly increases with beam current in multi bunch operation. The 
bunch lengthening is found to be induced by a longitudinal instabil- 
ity. 


23323 (KEK—81-16, pp 42-47) Problems on bunching in 
electron storage ring. Yamazaki, Yoshishige; Huke, Kazuo 
(National Lab. for High Energy Physics, Oho, Ibaraki 
(Japan)). Jan 1982. (In Japanese). NTIS (US Sales Only), 
PC A05/MF A0O1. (CONF-8105236—). 

From Meeting on pulsed structure of synchrotron radiation 
and its s plications; Oho, Ibaraki, Japan (29 May 1981). 

Electron storage rings have begun to be used as strong light 
sources lately, at the same time, the utility value of its pulse charac- 
teristics is attracting notice. In this report, the experimental results 
of single bunch operations in SPEAR and DORIS are summarized, 
and the pulse characteristics of the KEK-PF ring (National Labora- 
tory for High Energy Physics, Japan) are predicted, based on the 
above results. Since radiation loss has a property to increase with 
electron energy increase, it acts as a force to attenuate the ampli- 
tude of the synchrotron oscillation. On the contrary, since the syn- 
chrotron radiation itself is a quantum process to emit photon one 
by one, the radiation acts also as a force to excite energy spread. 
As a result, energy width is determined at the point where both 
processes balance. The energy width is determined by the ring cur- 
vature if beam energy has been determined. Some consideration 
and calculation resulted in the finding that it is enough for making 
the bunch width smaller to make a (momentum compaction factor) 
smaller and the peak cavity voltage larger. Present understanding 
for the cause of so-called bunch lengthening and bunch turbulence 
is described. The above discussion is related only to the electric 
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field in beam direction, but the electromagnetic field perpendicular 
to beam is also induced, which has the possibility to cause beam 
instability. However, it is known that this transverse instability can 
be avoided by putting the chromaticity for betatron oscillation at 
zero or slightly positive. 


23324 (KFK—3621, pp 187-188) Status of the electron 
cooling device for LEAR. Haseroth, H.; Hill, C.E.; Huetten, 
L.; Poth, H.; Wolf, A. Nov 1983. NTIS (US Sales Only), 
PC Al1/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23325 (KFK—3621, pp 189-190) Magnetic field proper- 
ties of the LEAR electron cooler. Huetten, L.; Poth, H.; 
aa A. Nov 1983. NTIS (US Sales Only), PC Al 1/MF 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23326 (KFK—3621, pp 191-192) Ultra high vacuum test 
measurements on the electron cooler. Huetten, L.; 
Poth, H.; Wolf, A. Nov 1983. NTIS (US Sales Only), PC 
Al1/MF AOl1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23327 (KFK—3621, pp 192-195) on about an 
electron cooled storage ring for medium energy (polarized) 
protons and light ions. Poth, H. Nov 1983. NTIS (US Sales 
Only), PC Al1l/MF AOl1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 
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REFER ALSO TO CITATION(S) 21773, 21774, 21775, 21920, 22461, 22517, 
23021, 23198, 23294, 23311, 23442, 23459, 23534, 23556, 23741, 23801, 23946, 
23951, 24369, 24370 


23328 (CEA-N—2361) Time-resolution improvement of 
the Bruyeres le Chatel neutron time-of-flight facility. 
Humeau, C. (CEA Centre d’Etudes de Bruyeres-le-Chatel, 
92 - Montrouge (France)). Oct 1983. 3lp. (In French). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE84751067. 

Portions are illegible in microfiche products. 

We have studied and developec a neutron detector with 
large area and high time resolution to be studied in fast neutron 
scattering experiments in conjunction with a tandem accelerator 
equiped with a high energy buncher. 


23329 (CERN—83-06) Muon flux measurement with sili- 
con detectors in the CERN neutrino beams. Heijne, E.H.M. 
(European Organization for Nuclear Research, Geneva 
(Switzerland)). 21 Jul 1983. 269p. NTIS (US Sales Only), 
PC A12/MF AO1. Order Number DE84701151. 

The neutrino beam installations at the CERN SPS accelera- 
tor are described, with emphasis on the beam monitoring systems. 
Especially the muon flux measurement system is considered in 
detail, and the calibration procedure and systematic aspects of the 
measurements are discussed. An introduction is given to the use of 
silicon semiconductor detectors and their related electronics. Other 
special chapters concern non-linear phenomena in the silicon detec- 
tors, radiation damage in silicon detectors, energy loss and energy 
deposition in silicon and a review of energy loss phenomena for 
high energy muons in matter. 
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23330 (CONF-8205223—Vol.2, pp 645-651) Radiometric 
sorting of ore. Kidd, D.G.; Wyatt, N.P.G. (RTZ Ore Sort- 
ers Ltd., South Africa). 1982. Congress proceedings v. 1 
and 2 available from South African Institute of Mining and 
Metallurgy, P.O. Box 61019, Marshalltown, Johannesburg, 
2107 at SA R78.85 / US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

The history of ore sorters in general and radiometric sorters 
in particular is discussed. Radiometric sorting of ores is based on 
the level of natural gamma radiation emitted by the various mineral 
constituents of the ores, and a review of the development of radio- 
metric sorters is given with particular reference to the Model 17 
machine. The operating principles and design of the Model 17 are 
discussed and four case studies are presented to demonstrate differ- 
ent metallurgical applications of the equipment and its associated 
benefits. These relate to the sorting of uranium ore, gold ore, high- 
grade ore, and dump material. Future areas of research are consid- 
ered, including the potential for radiometric sorters in separating 
ores that have been subjected to neutron activation. 


23331 (CONF-8209164—Summ., PP 11) Development of 
thermoluminescent dosimeters (TLD) in Mexico. Azorin, J 
(Instituto Nacional de Investigaciones Nucleares, Mexico 
City). 1982. MTESZ Magyar Kemikusok Egyesuelete, Bu- 
dapest, VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23332 (DESY—83-097) Silicon photodiode readout of a 
lead-scintillator shower counter. Ahme, J.; Bieler, C.; Marks, 
J.; Riebesell, M.; Spitzer, H.; Wittenburg, K.; Winter, G.G. 
(Deutsches Elektronen-Synchrotron (DESY), Hamburg 
(Germany, F.R.)). Oct 1983. 1lp. NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84750978. 

Submitted to Nucl. Instr. Math. 

We have used silicon photodiodes in combination with a 
wavelength shifter to read out lead-scintillator shower counters in 
tests with incident electrons of 0.5 to 5.5 GeV. An r.m.s. noise 
equivalent of 108 MeV for an effective radiation length of 2.24 cm 
and of 183 MeV for Xsub(eff) = 1.4 cm has been observed. For a 
samplig of 2 mm lead and 6 mm scintillator a resolution of sigma/E 
= 0.12/VE is reached between E = 2 and 5.5 GeV. 


23333 (EFI—544(31)-82) New technique of X-ray-emul- 
sion chamber data processing. Chilingaryan, A.A. (Erevans- 
kij Fizicheskij Inst. (USSR)). 1982. 1lp. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84700840. 

The modern installations for cosmic ray studies register the 
spatial and energy characteristics of various particles. One has to 
solve the problems of selecting the strong interaction models or de- 
termining the primary radiation chemical composition under condi- 
tions of high a priori uncertainty, when there is practically nothing 
known about the probability distribution function form in the indi- 
cation space. In this paper the universal methods are reported that 
allow one with most confidence to select the optimal feature com- 
plexes and to make statistical decisions on the experimental data re- 
lation to one or the other model. The methods are tested on the 
problem of discriminating ‘y-families produced by primary protons 
or iron nuclei and registered by X-ray emulsion chambers. 


23334 (EFI—548(35)-82) Calculation of the X-ray transi- 
tion radiation detectors. Astabatyan, R.A.; Margaryan, 
K.Zh. (Erevanskij Fizicheskij Inst. (USSR)). 1982. 26p. (In 
Russian). NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE84700841. 

The technique of X-ray transition radiation (XTR) detectors 
calculation based on the statistical operation of distribution convo- 
lution is presented. The basic results of XTR detectors calculation 
are given where the identification of particles by XTR is carried 
out by methods of total and “partial” energy losses and calculation 
of clusters number. The accomplished approximate calculation, 
based on the identification of particles by two methods with deter- 
mination of the energy and number of clusters, shows the prospects 
of this method. 
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23335 (EFI—-578(65)-82) Possible method of experimen- 
tal investigation of proton decay modes, Gulkanyan, H.R.; 
Pogosov, V.S.; Tamanyan, A.G. (Erevanskij Fizicheskij 
Inst. (USSR)). 1982. 6p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84700842. 

A detector for experimental investigation of proton decay 
modes is described. The detector represents a multiwire high pres- 
sure gas chamber, located in an underground cavity in a rock salt 
layer, analogous to known underground artificial depositories of 
fuel gas. It allows to identify decay particles and reaction kinemat- 
ics at the amount of working gas of several dozens of kilotons and 
more required for the proton decay detection at the half-lifetime 
tau > 10%° years and investigation of decay modes at tau < or ap- 
proximately 10° years. The detector also permits to investigate 
other exotic events such as a search for fractional charge particles 
and neutrino oscillations. 


23336 (IAE—3675/2) Simulation of the anti v sub(e) + p 
— n + e* reaction in a scintillation detector. Solution and 
comparison with experiment. Dobrynin, Yu.L. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1982. 35p. (In Russian). 
NTIS (US Sales Only), PC A03/MF A0O1. Order Number 
DE84700843. 

A detailed computerized simulation of the back beta-decay 
recording process has been carried out using the Monte Carlo 
method in a large scintillation detector for a given reactor anti nu 
sub(e) spectrum. The detector response characteristics to gamma- 
and neutron sources, correction factors for the detector energy 
scale experimental calibration are calculated along with scintillation 
spectra of the first and second reaction events and the efficiency of 
reaction recording for different energy thresholds. 


23337 ((AEA-R—2508-F) Study of the calorimetric meth- 
ods for radiation dosimetry. Final report for the period 15 
December 1979 - 14 December 1982. Ciopec, M. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Mar 
1983. 19p. NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE84701328. 

Calorimetric techniques of radiation measurement were de- 
veloped with self-designed calorimeters in Romania. Various exper- 
imental arrangements with calorimeters have been made in order to 
improve its accuracy for the measurement of radiation intensity and 
absorbed doses. A total energy absorption calorimeter was built and 
tested for the determination of the half-life of radioactive source 
(Polonium, alfa emitter) placed in the calorimeter. A water calorim- 
eter was also designed to measure absorbed doses. 


23338 (IFVE-ONF—82-200) Amplitude-to-code converter 
for photomultipliers operating at high loadings. 
Arkhangel'skij, B.V.; Evgrafov, G.N.; Pishchal’nikov, 
Yu.M.; Shuvalov, R.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1982. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701337. 

An 11-bit amplitude-to-code converter intended for the anal- 
ysis of photomultiplier pulses under high loadings is described. To 
decrease the volume of digit electronics in the converter an analog 
memory on capacities is envisaged. A well-known bridge circuit 
with diodes on the main carriers is selected as a gating circuit. The 
gate control is realized by a switching circuit on fast-response tran- 
sistors with boundary frequency of 1.2-1.5 GHz. The converter 
main characteristics are given, namely, maximum output signal am- 
plitude equal to -1.5 V, minimum pulse selection duration of 10 ns, 
maximum number of counts at Usub(input)=-1.00 V and 
tsub(selection)=50 ns amounting to 1400, integral nonlinearity of 
+-0.1%, conversion temperature instability of 0.2%/deg C in the 
temperature range of (+10-+40) deg C, maximum time of data 
storage equal to 300 ms, conversion coefficient instability of 0.42 
counts, number of channels in a unit CAMAC block equal to 12. 
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23339 (INDC(CCP)—201/GFR) Choosing the optimum 
set of activation detectors for neutron spectrometry in assem- 
blies with external 14 MeV neutron sources. Bondars, 
Kh.Ya.; Zagryadskij, V.A.; Novikov, V.M.; Chuvilin, D.Yu. 
(International Atomic Energy os Vienna (Austria). 


International Nuclear Data Commi Sep 1983. 12p. 
NTIS (US Sales Only), PC A02/MF A A01. Order Number 
DE84700844. 

The possibility of using activation detectors for the spec- 
trometry of secondary inelastic interaction neutrons in assemblies 
with 14 MeV neutrons is analysed, and some 50 detectors are exam- 
ined. The main criterion used for selection is the contribution 
which inelastic interaction neutrons make to the total rate of the 
activation reaction. A quantitative analysis is performed for an as- 
sembly of depleted uranium. 


23340 (INIS-mf—8474, pp 1-7) Mobile antinusub(e) os- 
cillation experiment. Baumann, N.; Gurr, H.S.; Kropp, 
W.R.; Mandelkern, M.; Nakamura, S.; Pasierb, E.; Price, L.; 
Reines, F.; Sobel, H.W. (California Univ., Irvine (USA). 
Dept. of Physics). 1982. NTIS (US Sales Only), PC A09/ 
MF A0O1. (CONF-820675—Vol.3). 

From International conference on neutrino physics; Balaton, 
Hungary (14 Jun 1982). 

A mobile neutrino detector was designed and built for using 
in neutrino oscillation experiments performed at Savannah River 
Reactor. The detector containing 300 liters of Gd loaded liquid 
scintillator surrounded by 1100 liters of mineral oil based scintilla- 
tor can be moved within a distance of 15 to 50 meters from the 
reactor core. The electron-antineutrino spectrum of reactor is to be 
measured using inverse beta decay process of neutron. The detector 
was completed and put in operation in September 1982. 


23341 (INIS-mf—8702, pp 65-110) Detectors for acci- 
dent situation evaluation. 1981. (In Czech). NTIS (US Sales 
Only), PC A07/MF AO1. 

In Dosimetric evaluation of radiation accident situation. 
Methodology and procedure. 

In the dosimetric evaluation of a radiation accident in 
Czechoslovakia, personnel dosemeters for gamma radiation (film 
dosemeters, thermoluminescent dosemeters) and neutron radiation 
(dielectric track detectors, silicon diode and possibly activation de- 
tectors) are used. The properties are described of these detectors 
and their possible uses. Sets of detectors are suggested for the eval- 
uation of a radiation accident involving external irradiation with a 
mixed field of neutrons and gamma radiation. 


23342 (INIS-mf—8703, pp vp) Multidetector setup for 
(n,xny) studies at 14 MeV. Hlavac, S.; Oblozinsky, P.; Hor- 
vath, P. (Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Fyzikalny Ustav). 1981. (In Slovak). NTIS (US Sales 
Only), PC A08/MF AO1. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23343 (INIS-mf—8703, pp vp) Ionization chamber do- 
simetry of neutron beams for radiobiological applications. 
Spurny, F.; Votockova, I. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Dozimetrie Zareni). 1981. (In Czech). NTIS 
ve _ Only), PC A08/MF A01. (CONF-8108164—Pt.1- 
ol.1). 

From 7. conference of Czechoslovak physicists; Prague, 

Czechoslovakia (24 Aug 1981). 


23344 (INIS-mf—8703, pp vp) Dependence of Ge detec- 
tor relative efficiency on measuring geometry. Hnatowicz, 
V.; Srnka, D. (Ceskoslovenska Akademie Ved, Rez. Ustav 
Jaderne Fyziky). 1981. (In Czech). NTIS (US Sales Only), 
PC A08/MF A0O1. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 
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23345 (INIS-mf—8703, pp VP) Photomultiplier perform- 
ance in magnetic field. Kliman, J.; Kliment, V.; Horvath, P. 
(Slovenska Akademia Vied, Bratislava (Czechoslovakia). 
Fyzikalny Ustav). 1981. (In Slovak). NTIS (US Sales Only), 
PC A08/MF A0O1. (CONF-8108164—Pt. 1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23346 (INIS-mf—8703, pp vp) Electrostatic spectrome- 
ter for measurement of internal conversion electrons in the 
O.1 to 20 keV region. Varga, D.; Kadar, I.; Koever, A.; 
Cserny, I.; Morik, G. (Magyar Tudomanyos Akademia, De- 
brecen. Atommag Kutato Intezete); Brabec, V.; Dragoun, 
O.; Kovalik, A.; Adam, J. (Ceskoslovenska Akademie Ved, 
Rez. Ustav Jaderne Fyziky). 1981. (In Czech). NTIS (US 
es ) Only), PC A0O8/MF A0Ol. (CONF-8108164—Pt.1- 
ol.1). 

From 7. conference of Czechoslovak physicists; Prague, 

Czechoslovakia (24 Aug 1981). 


23347 (INIS-mf—8703, pp vp) Rise-time discriminator 
used to improve performance of Ge(Li) detector. Bogdzel, 
A.A. (Joint Inst. for Nuclear Research, Dubna (USSR)); 
Duka-Zolyomi, A. (Komenskeho Univ., Bratislava (Czecho- 
slovakia). Prirodovedecka Fakulta); Kliman, J. (Slovenska 
Akademia Vied, Bratislava (Czechoslovakia). Fyzikalny 
Ustav); Presperin, V. (Ceskoslovenska Akademie Ved, Rez. 
Ustav Jaderne Fyziky). 1981. (In Slovak). NTIS (US Sales 
Only), PC A08/MF A01. (CONF-8108164—Pt. 1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23348 (INIS-mf—8703, pp vp) und su 
in Ge(Li) spectrometer by low-level shield. Chudy, M.; Tanik, 
R.; Lac, J.; Povinec, P.; Stanicek, J.; Sivo, A.; Usacev, Ss. 
(Komenskeho Univ., Bratislava (Czechoslovakia). Prirodo- 
vedecka Fakulta). 1981. (In Slovak). NTIS (US Sales Only), 
PC A08/MF AO01. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23349 (INIS-mf—8703, pp vp) Fast ionization chamber 
for fission fragment detection with large amount of 7°U. Av- 
dejev, S.P.; Bogdzel, A.A.; Kuznetsov, V.D. (Joint Inst. for 
Nuclear Research, Dubna (USSR); Dlouhy, Z.; Prosperin, 
V. (Ceskoslovenska Akademie Ved, Rez. Ustav Jaderne 
Fyziky); Duka-Zolyomi, A. (Komenskeho Univ., Bratislava 
(Czechioslovakia). Prirodovedecka Fakulta); Kliman, J. (Slo- 
venska Akademia Vied, Bratislava (Czechoslovakia). Fyzi- 
kalny Ustav). 1981. (In Slovak). NTIS (US Sales Only), PC 
A08/MF A01. (CONF-8108164—Pt. 1-Vol.1). 
From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23350 (INIS-mf—8703, pp vp) Analysis of particle — 
tra. Kroha, V.; Putz, K. (Ceskoslovenska Akademie V 
Rez. Ustav Jaderne Fyziky). 1981. (In Czech). NTIS (US 
Sales Only), PC ‘A08/MF A0l. (CONF-8108164—Pt.1- 
Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23351 (INIS-mf—8703, pp vp) Electret pulse-counting 
detector of fast neutrons. Kubu, M. (Vyskumny Ustav Pre- 
ventivneho Lekarstva, Bratislava (Czechoslovakia)). 1981. 
(In Slovak). NTIS (US Sales Only), PC A08/MF AOl. 
(CONF-8108164—Pt. 1-Vol.1). 


From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 
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23352 (INIS-SU—196, pp 61-64) Monte Carlo calcula- 
tion of efficiency of gamma detection by Ge detector with ac- 
count of absorption in target and filters at the 0,1-5 MeV 
range. Kashevarov, V.L.; Paviyuchenko, L.N.; Sokol, G.A. 
(AN SSSR, Moscow. Fizicheskij Inst.). 1982. (dn Russian). 
NTIS (US Sales Only), PC A0OS5/MF AOl. (CONF- 
8105209—No. 1(19)). 

From All-union seminar electromagnetic interactions of ha- 
drons in the resonance energy range; Khar’kov, Ukrainian SSR (26 
May 1981 

: The program is described and the results of calculations con- 
ducted by the Monte Carlo method for efficiency of y-quantum de- 
tection by a germanium detector for real geometry of the experi- 
ment with the account of length of the volume target, filters be- 
tween the target and the detector and the anticompton counter 
around the detector for 0.1 to 5 MeV y-quantum energy range are 
presented. The following processes of ‘y-quantum, electron and po- 
sitron interaction with the substance are taken into account in the 
program: photoeffect, Compton effect, pair production, positron 
and electron annihilation in the substance. The program is written 
in FORTRAN. The calculated values of the gernamium detector 
efficiency with respect to ‘y-quantum energy are presented for dif- 
ferent thicknesses of absorbers of different Z between the target 
and the detector. 


23353 (INIS-SU—198, pp 588) Measurement of gamma- 
quanta absorption for determining characteristics of solution 
and mixture flow. Morgunov, Eh.I.; Nazarov, A.N.; Poyar- 
kov, V.A. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23354 (INIS-SU—198, pp 583) Optimization of measure- 
ments taken by radiation introscopes with a spatial-time mod- 
ulation of radiation. Fedorov, G.A.; Tereshchenko, S.A. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23355 (INIS-SU—198, pp 496) 0,5 - 50 keV electrostatic 
Beta-spectrometer. Minkova, A.; Batsev, S.; Brzhanson, Sh. 
(and others). 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23356 (INIS-SU—198, pp 497) Limiting resolution of a 
focusing 


ion gamma-spectrometer. Alekseev, 
V.L.; Leushkin, E.K.; Molkanov, L.I.; Rumyantsev, V.L. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23357 (INIS-SU—198, pp 501) Three-level system for re- 
processing and analysis of spectrometric data. Bru- 
danin, V.B.; Vylov, Ts.; Golovkav, N.A. (and others). 1983. 
(in Russian). NTIS (US Sales Only), PC A99/MF AO1. 
(CONF-8304144—Summ). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23358 ee pp 503) yyt-coincidence spec- 
trometer on the base o! 0 Ge(Li)-detectors. Antykhov, 
V.A.; Alikov, B.A.; fendonin, V.B. (and others). 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl. 
(CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23359 (INIS-SU—198, pp 505) Universal spectrometer 
for measuring angular correlations. Georgiev, 
A.K.; Tumbev, G.Kh. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ). 
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From 23. conference on nuclear spectroscopy ana nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23360 (INIS- SU—198, pp 506) Universal field spectrom- 
eter. Kuz'min, V.V.; Novikov, M.M.; Ptokhov, A.M.; Rims- 
kij-Korsakov, A.A.; Smirnov, V.V.; Upin, A.F. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOI. 
(CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23361 (INIS-SU—198, pp 512) To the choice of efficient 
shielding from pulse overloads of a spectrometric photomulti- 
plier while accelerator performance. Lunev, V.I.; Vasina, 
T.N.; Yakovlev, B.M.; Yakovlev, M.R. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0Ol. (CONF- 
8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23362 (INIS-SU—198, pp 513) X-ray Si(Li)-spectrom- 
eters energy resolution limiting due to excessive consecutive 
background noise in the channel of field effect transistors. 
Sinitsyn, V.N.; Trusov, Yu.A.; Ginzburg, Yu.N. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl. 
(CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23363 (INIS-SU—198, pp 514) Semiconductor detector 
characteristics stability during a long-time experiment. Zak- 
harchuk, O.V.; Kovalev, I.I.; Nikitin, B.A.; Poletaeva, G.A.; 
Sorokina, G.E.; Cheban, M.A. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23364 (INIS-SU—198, pp 515) Measuring the beta decay 
energy by means of a gamma-ray total absorption spectrome- 
ter. Vitman, V.D.; Moroz, F.V.; Orlov, S.Yu.; Tarasov, 
V.K. 1983. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23365 (INIS-SU—198, pp 530) Improvement of spectro- 
metric characteristics of semiconductor detectors by ultrason- 
ic effect. Zaveryukhin, B.N.; Kravchik, V.D.; Muninov, 
R.A.; Radzhapov, S.; Yafasov, A.Ya. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0Ol. (CONF- 
8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23366 (INIS-SU—198, pp 540) Using coincidence 
method for determination if the '** radioactivity in a source. 
Aristov, E.A.; Bakhshi-zade, V.A.; Zhdanova, N.F. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOI. 
(CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23367 (INIS-SU—198, pp 544) Using amplitude-time 
analysis of pulses to study mechanisms of semiconductor de- 
tector resolution limiting. Gogitidze, N.Z.; Eremin, V.K.; 
Kashevarov, V.L.; Pavlyuchenko, L.N.; Sokol, G.A.; Stro- 
kan, N.B.; Chikalova, O.P. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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23368 (INIS-SU—198, pp 545) Study on the natural 
background gamma radiation. Ngo Fu An. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC 
8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


A99/MF A01. (CONF- 


23369 (INIS-SU—198, pp 559) Improvement of the ex- 
trapolation coincidence method for measuring radioisotope ac- 
tivity. Konstantinov, A.A.; Sazonova, T.E.; Sehpman, S.V. 
1983. (in Russian). NTIS (US Sales Only), A99/MF 
A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23370 (INIS-SU—198, pp 569) Spectral sensitivity of p- 
type photoemulsions to electrons, Abdurazakov, A.A.; 
Gromov, K.Ya.; Ditlov, V.A.; Islamov, T.A.; Karakhodz- 
haev, A.; Kononenko, G.A.; Kholmatov, A.Kh.; Tsupko- 
Sitnikov, V.M. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23371 (INIS-SU—198, pp 570) Choice of particle tracing 
thresholds while calculating electron-cascades in radiators of 
Cherenkoy shower spectrometers. Belousov, A.S.; Vazdik, 
Ya.A.; Kitaev, D.F.; Malinovskij, E.I.; Samoedov, V.V.; 
Solov’ev, Yu.V.; Stolyarov, E.L. 1983. (In Russian). NTIS 
= Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
umm). 

From 23. conference on nuclear spectroscopy and nuclear 

structure; Moscow, USSR (19 Apr 1983). 


23372 (INIS-SU—198, pp 571) Spectrometry of ionizing 
radiations by means of detectors on the base of natural dia- 
mond, Khrunov, V.S.; Martynov, S.S. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23373 (INIS-SU—198, pp 572) Using A E-detector for 
measurement of gaseous medium density. Evseev, I.1, 
Kryachko, V.V.; Gumennikov, V.V. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23374 (INIS-SU—198, pp 573) Choice of optimal thick- 
ness of a photolayer while studying internal conversion elec- 
trons. Ditlov, V.A.; Islamov, T.A.; Kholmatov, A.Kh.; 
Yashin, S.N. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23375 (INIS-SU—198, pp 586) Additional error arising 
in radionuclide activity measurement due to cascade gamma- 
quanta summing. Vojtov, A.I.; Matsepulina, E.I.; Polyanskij, 
A.L.; Poyarkov, V.A.; trizhak, "VI 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23376 (INIS-SU—198, pp 368) Technique for identifica- 
tion of heavy ions with the help of a multielectrode ionization 
chamber. Semenov, Yu.V.; Fedorchukov, S.D.; Chernyshov, 
B.A. 1983. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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23377 (INIS-SU—198, pp 372) Installation for measur- 
polarization of f-active nuclei. Aushev, V.E.; Zaika, 
N.L; Kibkalo, Yu.V.; Kopachev, V.I1; Mokhnach, A.V.; 
Ofengenden, R.G.; Shchur, A.M. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23378 (INIS-SU—198, pp 380) Mosaics of thin-film 
breakdown counters for nuclear reaction heavy product detec- 
tion and measurements of angular distributions within 27 
space angle. Smirnov, A.N.; Ehjsmont, V.P. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A01. (CONF- 
8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


(INIS-SU—198, pp 383) ———— for direct 
measurement of photoneutron angular and energy distribu- 
tions. Belyaev, S.N.; Kozin, A.B.; Mamedov, T.N.; Se- 
menov, V.A. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23380 (INIS-SU—198, pp 386) Using germanium detec- 
tor for spectrometry of charged particles in the energy range 
till 100 MeV. Danengirsh, S.G.; Zatoloka, S.I.; Stolypin, 
Yu.E.; Fedorova, S.F.; Barit, I1.Ya.; Yasnogorodskij, A.M. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23381 (INIS-SU—198, pp 393) Control of alignment of a 
multidetector system by means of Rutherford scattering. Gur- 
bich, A.F. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


(INIS-SU—198, pp 395) Large a angle system 
for secondary particle detection in the experiments 
on nuclear electroexcitation. Vojtsekhovskij, B.B.; Evstig- 
neev, A.V.; Lazarenko, B.A.; Nikolenko, D.M: Po 
S.G.; Rachek, I.A. 1983. (In Russian). NTIS (US 
Only), PC A99/MF A011. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23383 (INIS-SU—198, pp 396) Drift induction chambers 
in the magnetic field of a 180 deg electron spectrometer. 
Vojtsekhovskij, B.B.; Lazarenko, B.A.; Nikolenko, D.M.; 
Popov, S.G.; Tsentalovich, E.P. 1983. ‘(In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. (CONF-8304144— 
Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23384 (INIS-SU—198, pp 502) Anticompton spectrome- 
ter. Barchuk, I.F.; Vishnevskij, I.N.; Golyshkin, V.1; 
Gorban’, E.N.; Dej, Yu.A.; Mel'nikov, O.B.; Petrosyan, 
Eh.E.; Trishin, V.V. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23385 (INIS-SU—198, pp 504) Solid beta spectrometer 
on the base of CsI(T1)-Si(Au)- . Kugatova, F.U.; 
Yafasov, A.Ya. 1983. (In Russian). NTIS ‘(US Sales Onl y), 
PC A99/MF A0O1. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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23386 Ps +l pp 531) Dynamics of impurity 
“clouds” in semiconductor detectors in an ultrasonic field. 
Gaibov, A.G.; Zaveryukhin, B.K.; Kravchik, V.D.; Mu- 
minov, R.A.; Yafasov, A.Ya. 1983. ‘dn Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23387 (INIS-SU—198, pp 565) Determination of alpha- 
source energy flux from angular and energy distributions of 
alpha radiation. Antropov, A.E.; Belyatskij, A.F.; Gusev, 
V.P. 1983. (In Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23388 (INIS-SU—198, pp 509) Cryostat for Ge(Li)-de- 
tectors with automatic control of the temperature of balancing 
drift. Kirnas, I1.G.; Litovchenko, P.G.; Petrosyan, Eh.E.; 
Pashchuk, N.N.; Petrenko, N.S.; Rozenfel’d, A.B. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23389 (INIS-SU—198, pp 374) Unit for experimental 
data acquisition and recording with on-line data output. Dol- 
bilkin, B.S.; Kondrat’ev, R.L.; Lisin, V.P.; Kostin, N.N. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23390 (INIS-SU—198, pp 375) Autonomous automation 
system for data collection and controlling experiment on elec- 
tron scattering. Dolbilkin, B.S.; Kondrat’ev, R.L.; Lisin, 
V.P.; Polonskij, A.L. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23391 (INIS-SU—198, pp 397) Activation technique for 
measuring the nuclear reaction excitation functions in experi- 
ments on-line with the SM-4 computer. Lobach, I-Yu.; 
Lobach, Yu.N.; Ofengenden, R.G.; Patlan’, Yu.V.; Tokar- 
evskij, V.V. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23392 (INIS-SU—198, pp 581) Software for the y-y-t 
coincidence four detector spectrometer on-line with the HP- 
2116C computer. Gons, Z.; Morozov, V.A.; Stegajlov, V.L; 
Yashin, S.N. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23393 (INS-NUMA—31, pp 64-67) Development of high 
energy gamma ray detector. Bismuth germanate scintillator. 
Chiba, Masami (Tokyo Metropolitan Univ. (Japan). Faculty 
of Science). Jan 1982. (In Japanese). NTIS (US Sales Only), 
PC A06/MF A01. (CONF-8107123—). 

From Meeting on measurement in NUMAIRON project and 
data processing system; Tokyo, Japan (13 Jul 1981). 

The single crystals of bismuth germanate Bi,(GeO,)s (abbre- 
viated as BGO) with large fluorescence output have been devel- 
oped by Hitachi Chemical Co. for X-ray or positron computed to- 
mograph. They give computed tomography good spatial separation 
because of less afterglow and high detecting efficiency in spite of 
small size as compared with Nal(T1) crystals. Though the quantity 
of light of BGO is about 12% of that of Nal(Tl), BGO has many 
merits which Nal(T1) does not have. The results obtained by expos- 
ing a lately manufactured large BGO crystal (58 mm diameter x 
120 mm‘) to positrons of 35 to 175 MeV/c are described in com- 
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parison with NalI(T1). The test by replacing NaI(T1) with 5GO in a 
same photo-tube at the same high voltage has been performed using 
0.66 MeV y-ray of ™°7Cs. The energy resolution almost same as 
that of NalI(T1) has been obtained in the above BGO test with posi- 
trons of 35 to 175 MeV/c. Matteo Cavalli-Sforze has shown that 
BGO energy resolution was proportional to minus 1/2 power of E, 
while that of NaI(Tl) was proportional to minus 1/4 power of E, 
and BGO has indicated even better energy resolution than Nal(T1) 
above several MeV, in the measurement of the events with no leak 
of shower by enveloping BGO with Nal(T1). At present, BGO in 
about 5 to 8 times as expensive as compared with Nal(T1) per unit 
volume, but in future, it is highly expected to be a y detector in the 
range above several MeV. 


23394 (ITEF—14(1982)) Experimental correction of the 
optical system containing elastic reflecting elements. Isaev, 
T.I; Radkevich, IA. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1982. 8p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. Order 
Number DE84700850. 

The optical bench designed for the alignment and correction 
of the optical system of Cherenkov threshold counters is described. 
It is shown that the possibility exists of the decrease of aberrations 
appearing at a wide angle of light incidence with the help of me- 
chanical deformation of a mirror. 


23395 (ITEF—106(1982)) Testing the device angular res- 
olution by means of p-scattering. Chernyshev, V.P.; By- 
sheva, G.K.; Vajsenberg, A.O.; Gol'din, L.L.; Semenov, 
A.V.; Tumanov, G.K. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1982. 8p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84700845. 

An experimental method determining the device angular res- 
olution has been proposed to find out the accuracy in measuring 
angles in the process of nuclear scattering. The method has been 
tested at the device designed for the measuring of full and differen- 
tial cross-sections of particle nucleus interaction. The device con- 
sists of 2 multiwire chambers and scintillation counters. The device 
has been irradiated with the muon beam. The obtained results al- 
lowed errors in coordinate determination with proportional cham- 
bers to be found and the validity of the calculation of multiple scat- 
tering according to the Monte Carlo method to be checked experi- 
mentally. 


23396 (ITEF—120(1982)) Modern system for processing 
images from the 80-cm liquid hydrogen chamber. Volkov, 
B.S.; Drobot, V.V.; Matveev, V.A.; Tolkachev, D.A. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1982. 49p. (In Russian). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE84700846. 

Software for automatic and semiautomatic measurement sys- 
tems used for processing images from the 80-cm liquid hydrogen 
chamber is described. Some peculiarities of programs providing 
both geometrical and kinematics analyses and also identification and 
cataloging of recorded events are considered. Programs are written 
in FORTRAN and adapted for the ES computers. 


23397 (JAERI-M—82-191) Programs for the environ- 
mental gamma-ray measurement with CANBERRA 8100/ 
QUANTA system. Yoshida, Hiroshi; Sakai, Eiji. (Japan 
Atomic Energy Research Inst., Tokyo). Dec 1982. 79p. (In 
Japanese). NTIS (US Sales Only), PC A05/MF AO1. Order 
Number DE84700869. 

This report describes the programs which are developped to 
analyze the data of environmental gamma-ray spectra obtained with 
semiconductor detectors. These programs are based on those which 
collect and analyze the data of gamma-ray spectra automatically 
with the system consisting of MCA’s (multichannel pulse height 
analyzers) and a mini-computer. The main programs are: 1) to ana- 
lyze the data in the memory of MCA’'s directly, to calculate the 
areas of each photopeak, and to obtain the intensities of radioactivi- 
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ties and exposure rates of existed nuclides multiplying each value of 
area by the proper constants depending on gamma-ray energy of 
photopeaks and nuclides stored in the data library on a disk; 2) to 
analyze the data stored on a disk with the same way described 
above, and to store the resultant data on the disk; 3) to perform the 
accumulation of the data and the analysis of them at the same time 
automatically; and etc. All programs are constructed of the pro- 
gramming language “CLASS” which is peculiar to the present 
system. 


23398 (JEN—540) Monte Carlo calculation of the total 
probability for gamma-ray interaction in toluene. Grau Ma- 
londa, A.; Garcia-Torano, E. (Junta de Energia Nuclear, 
Madrid (Spain)). 1983. 23p. (In Spanish). NTIS (US Sales 
Only), PC A02/MF AO1. Order Number DE84701333. 

Interaction and absorption probabilities for gamma-rays with 
energies between 1 and 1000 KeV have been computed and tabulat- 
ed. Toluene based scintillator solution has been assumed in the 
computation. Both, point sources and homogeneously dispersed ra- 
dioactive material have been assumed. These tables may be applied 
to cylinders with radii between 1.25 cm and 0.25 cm and heights 
between 4.07 cm and 0.20 cm. 


23399 (JINR—E-13-83-326) Characteristics of a double- 
cylindrical-mirror electrostatic energy-analyzer for electrons. 
Legrand, B. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1983. 9p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701329. 

The analytical study of single and double cylindrical mirror 
energy analysers is presented in nonrelativistic formulation. A 
number of relations between the main parameters of the analyser 
(radial angle, focalisation length, dispersion, etc.) allow one to opti- 
mize the choice of the operating conditions. The results o.f the cal- 
culations are presented in the form of diagrams in such a way that 
they can be easily used in any practical case. Two such analysers 
have been built in Orsay and in Dubna, and put in series with a 
spherical retarding, analyser, the whole device being used as a 
spectrometer well-suited for the analysis of low energy (1-50 keV) 
electrons. 


23400 (JINR-R—10-83-383) Apparatus for readout and 
digital processing of data from multiwire proportional cham- 
bers with delay lines. Ivanov, A.B.; Chernenko, S.P.; 
Shkvarzhil, Ya. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1983. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84701330. 

A CAMAC system of fast modules for readout and process- 
ing coordinate data from multiwire proportional chambers 
(MWPC) with delay lines is described. The system consists of time- 
to-digital converter, controlled clock pulse generator, derandomizer 
and arithmetic-logical unit. The main parameters of apparatus are: 
effective time measurement accuracy - 1 ns (FWHM), operating 
rate approximately 10° s~', dead time and integral nonlinearity 
practically equal zero, nonuniformity of channel width <= 1%. 


23401 (KFK—3595) Status and perspecitves of liquid 
argon calorimeters. Engler, J. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Kern- und 
Teilchenphysik). Oct 1983. 13p. (CONF-8306110—5). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84750962. 

From 2. Pisa meeting on advanced detectors; Castiglione 
della Pescaia, Italy (2 Jun 1983). 

The status of liquid argon calorimeters is reviewed, and ex- 
perience obtained with these devices is described. Future perspec- 
tives of the liquid ionization chamber technique in calorimetry are 
also discussed. 


23402 (KFK—3621, pp 137-138) Calculated efficiency of 
a 47 detector of BGO or BaF, for monoenergetic gamma- 
rays and gamma cascades following neutron capture. Wisshak, 
K.; Kaeppeler, F.; Schatz, G. Nov 1983. NTIS (US Sales 
Only), PC All/MF A01. (KFK—3580). 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 
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23403 (KFK—3621, pp 138-139) Sensitivity of a 4a de- 
tector of BGO or BaF, to scattered neutrons. Wisshak, K.; 


Kaeppeler, F. Nov 1983. NTIS (US Sales Only), PC A11/ 


. neishal report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23404 (KFK—3621, pp 140-141) Peak-to-background im- 
provement of semiconductor X-ray detectors at 10 keV. 
Gotta, D.; Schneider, M.; Simons, L.M. Nov 1983. NTIS 
(US Sales Only), PC A1l1/MF AO01. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23405 (KFK—3621, pp 142-144) X-ray absorption fluo- 
rescence detector. Gotta, D.; Schneider, M.; Simons, L.M. 
Nov 1983. NTIS (US Sales Only), PC A1l1/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23406 (KFK—3621, pp 144-146) Performance of a high- 
resolution modular Nal-detector. Backenstoss, G.; Hasinoff, 
M.; Pavlopoulos, P.; Repond, J.; Tauscher, L.; Troester, T.; 
Adiels, L.; Bergstroem, I.; Fransson, K.; Kerek, A. Nov 
1983. NTIS (US Sales Only), PC All/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23407 (KFK—3621, pp 146-149) Large-area position-sen- 
sitive time-of-flight counter for neutrons and charged parti- 
cles. Cierjacks, S.; Ljungfelt, S.; Petkovic, T.; Ullrich, H. 
Nov 1983. NTIS (US Sales Only), PC A11/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23408 (KFK—3621, pp ss Investigation of a verti- 


cal drift chamber. Jaki, J.; tthaey, H.; Hoehne, A.; 
Kaercher, K.; Kluge, W.; Klein, U. Nov 1983. NTIS (US 
Sales Only), PC All/MF AOI. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23409 (KFK—3621, pp 152-154) Development and test 
of MWPC’s for neutron induced reactions. Bischoff, A.; 
Brady, F.P.; Doll, P.; Klages, H.O.; Krupp, H. Nov 1983. 
NTIS (US Sales Only), PC Al1/MF AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23410 (KFK—3621, pp 154-156) Properties of a AE/E 
telescope for neutron flux determination. Brady, F.P.; Doll, 
P.; Finckh, E.; Klages, H.O.; Wilczynski, J. Nov 1983. 
NTIS (US Sales Only), PC Al1/MF A01. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23411 (KFK—3621, pp 156-158) Determination of *He- 
detector properties using a *?Cf neutron source. Chalupka, 
A.; Doll, P.; Haesner, B.; Klages, H.O. Nov 1983. NTIS 
(US Sales Only), PC Al1/MF A011. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23412 (KFK—3621, pp 158-159) Shielding of PMs in 
strong magnetic fields. Brady, F.P.; Doll, P.; Klages, H.O.; 
Jany, P. Nov 1983. NTIS (US Sales Only), PC All/MF 
AOl. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 
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23413 (KFK—3621, pp 169-170) First experience with 
the magnetic spectrograph ‘Little John’. Schloesser, H.; Gils, 
H.J.; Buschmann, J.; Heinz, M.; Krisch, J.; Rebel, H:; Za- 
gromski, S. Nov 1983. NTIS (US Sales Only), PC All1/MF 
AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23414 (KFK—3621, pp 170-172) Characteristic features 
of the detection system of the magnetic spectrograph ‘Little 
John’. Zagromski, S.; Heinz, M. Nov 1983. NTIS (US Sates 
Only), PC All/MF AOl1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23415 (KFK—3621, pp 172-173) Control of the — 
spectrograph ‘Little John’. Buschmann, J.; Deutsch, F.; Gils, 
H.J.; Ludwig, G.; Manger, D.; Rebel, H; Rist, K.J.; "Seith, 
W.; : Thouw, as Walz, O. Nov 1983. NTIS (US Sales Only), 
PC All/MF AOI. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23416 (KFK—3621, pp 174-175) Status of the low 
energy pion spectrometer project. Matthaey, H.; Hoehne, A.; 
Kaercher, K.; Kluge, W. Nov 1983. NTIS (US Sales Only), 
PC Al1/MF AOI. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23417 (KFK—3621, pp 176-177) Fast .P-controlled data 
acquisition for spectroscopy experiments. Raich, U.; Koehler, 
T.; Hauth, J. Nov 1983. NTIS (US Sales Only), "PC All/ 
MF AOI. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23418 (KFKI—1983-65) Neutron response of several fis- 
sion track detectors worn on the body. Palfalvi, J. (Hungari- 
an Academy of Sciences, Budapest. Central Research Inst. 
for Physics). Jun 1983. 1lp. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701150. 

The combined effect of incident and albedo neutrons on the 
response of several fission track detectors was investigated by cal- 
culations for monoenergetic neutrons and for neutrons from differ- 
ent energetic sources. The response functions are presented in 
tables and graphs. 


23419 (KFTI—83-9) Software for tuning of wire spark 
chamber telescope at the Kharkov linac. Karasev, S.P.; Teni- 
shev, A.Eh. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhni- 
cheskij Inst.). 1983. llp. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84701331. 

Software for tuning wire spark chamber telescope relatively 
to magnetic spectrometer located at the outlet of 2 GeV Kharkov 
electron linac is developed and tested. The programs are realized in 
the FORTRAN-EC language. 10‘ events have been processed. The 
test has revealed that accuracy of program tuning of spark chamber 
telescope complies with the experimental conditions and the ob 
packet is rather reliable in operation. 


23420 (KIYI—81-24, pp 10-16) Measurement of factors 
influencing the energy resolution of X-ray meters. Ka- 
linka, G.; Bacho, J. 1981. (In Russian). NTIS (US Sales 
Only), PC A04/MF AOl1. 

In Ways of improving semiconductor detectors. 

Basic factors are investigated which influence the energy 
resolution of Si(Li)-X-ray spectrometers: the resolution of a detec- 
tor proper and the electronics noise contribution. As a result it has 
been found that on the 5.9 keV line (with collimation) the resolu- 
tion of detectors manufactured of different materials depends on the 
voltage. Without collimation the following three factors affect the 
resolution: charge collection spread (tausup(t) spread), surface 
effect and detector edge effect. The origin of electronics noise is 
investigated in the systems with resistive feedback and drain feed- 
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back. The greatest contribution is determined to be due to noises 
arising in the feedback resistance, field transistor case and detector 
surface. 


23421 (KIYI—81-24, pp 50-52) Si(Li)-semiconductor de- 
tector-probe. Ditse, I.; Kope: ; Lorents, U.; Shikel’, 
M. 1981. (in Russian). NTIS (US Sales Only), PC ‘A04/MF 
AOl. 

In Ways of improving semiconductor detectors. 

A design of a Si(Li) semiconductor probe is described shich 
permits to detect low-energy X-ray and gamma radiation. The 
probe design in conjunction with an electronics units represents a 
high-resolution X-ray microanalyzer with a display and computer 
connection. The probe consists of a Si(Li)-semiconductor defector, 
its charge-sensitive preamplifier and dewar flask with liquid nitro- 
gen. The probe design and a special microdrive provide conditions 
for its usage with the rastre-type electron microscope VS 300 Tesla 
(Czechoslovakia), and its connection to other microscopes is also 
possible. 


23422 (KURRI-TR—219, pp 29-32) Two neutron dif- 
fraction facilities in Kyoto University Reactor (KUR). 
Koyano, Nobumitsu (Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst.). 1982. (In Japanese). NTIS 
(US Sales Only), PC A03/MF A01. (CONF-8102102—). 

From Meeting on research technology; Kumatori, Osaka, 
Japan (10 Feb 1981). 

The control systems for KUR neutron diffraction facilities 
provided with an 8 bit microcomputer PDC-8 are introduced. The 
KUR has a four-axis type neutron diffraction facility mainly applied 
to crystal structure analysis and a three-axis type neutron diffrac- 
tion facility capable of analyzing scattered neutron energy and also 
aiming at magnetic structure analysis. In the four-axis type facility, 
the neutron intensity scattered from each crystal face is automati- 
cally measured by rotating each of three-dimensional sample crystal 
faces in a plane, and in the three-axis type facility, measurement is 
automatically made on a crystal face desired to be measured, which 
is placed in a plane in advance. The computer system consists of 
counting systems, a goniometer and a typewriter centering around 
the PDC-8. The PDC-8 is provided with an operating panel, inter- 
face cards and a power supply, and operated using BASIC. The op- 
eration of the system is executed by the interactive form with TTY, 
the selection of measuring modes and the data inputting proceed 
under the CPU commands, and the program selection is performed 
by inputting control codes at the keyboard. The present microcom- 
puter capacity has a sufficient speed to control, though processing 
speed is slow. However, it is disadvantageous for input parameters 
requiring complicated calculation. This calculation is executed 
using a FACOM U-200 computer, and the PDC-8 is controlled by 
inputting the results with paper tapes. 


23423 (LA-UR—84-1047) Interfacing CAMAC to a high- 
speed multiprocessor bit slice data-acquisition system. Geisik, 
C. (Los Alamos National Lab., NM (USA)). 1984. Contract 
W-7405-ENG-36. 8p. (CONF-8405131—4). NTIS, PC A02/ 
MF AO1; GPO Dep. Order Number DE84009986. 

From 6. annual ideas in science and engineering exposition 
and symposium; Albuquerque, NM, USA (2 May 1984). 

A CAMAC interface has been designed to handle communi- 
cations with three advanced microdevices AMD-2900-family bit- 
slice computers operating in parallel. The entire system is used to 
do preliminary data compaction for a high-precision muon decay 
experiment. The interface allows any computer, using standard 
CAMAC commands, to control and communicate with the bit-slice 
computers, including interrupts both ways and data transfers using 
direct-memory access with either single reads or Block-Mode trans- 
fers. Provision is also made for the future addition of a fourth bit 
slice that may share control of the other three. 
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23424 (MPI-PAE/Exp.El.—124) Performance of a BGO 
calorimeter with photodiode readout and with photomultiplier 
readout at energies up to 10 GeV. Dietl, H.; Dobbins, J.; 
Lorenz, E.; Mageras, G.; Pauss, F.; Vogel, H.; Lebeau, P.; 
Massonnet, P.; Vivargent, M.; Czapek, G. (Max-Planck-In- 
stitut fuer Physik und Astrophysik, Muenchen (Germany, 
F.R.). Werner-Heisenberg-Inst. fuer Physik). Dec 1983. 34p. 
Max-Planck-Institut fuer Physik und Astrophysik, Muen- 
chen (Germany, F.R.). 

Bismuth Germanate (BGO) calorimeter arrays, consisting of 
up to 12 30x30x200 mm® elements, have been tested at the CERN 
PS with pions and electrons of up to 10 GeV/c momentum, and at 
SIN with pions, electrons, and protons up to 450 MeV/c. Both 
photomultiplier (PM) and photodiode (PD) readout were used. Ac- 
curate calibration in the 100 MeV energy range was achieved with 
stopping protons, stopping pions, and minimum ionizirg pions. 
With 212 MeV electrons and PM readout, a time resolution of the 
BGO signal of 640 ps FWHM has been measured. The energy reso- 
lution for electrons above 1 GeV (PD readout) was found to be 
roughly constant at sigma/E proportional 1%. This was consistent 
with a negligible intrinsic resolution for BGO at these energies, 
after taking into account shower leakage and PD noise. For elec- 
trons of 92 and 200 MeV, we obtained (PM readout) energy resolu- 
tions close to the theoretical limit given by photon statistics and 
shower leakage. The electron/hadron separation was better than 1/ 
500 over the energy range of 0.5 to 10 GeV, and improved to 
better than 1/1000 after a simple pattern cut. The energy deposition 
of the electromagnetic showers, both laterally and longitudinally 
(rear leakage), was found to be in agreement at the 0.1% level with 
Monte Carlo calculations using the SLAC-EGS program. 


23425 (RI—159) Semiconductor X-ray spectrometer in a 
multicharged ion source beam. Trifonov, V.A.; Tutin, G.A.; 
Ehjsmont, V.P.; Donets, E.D. (Radievyj Inst., Lenin, grad 
(USSR)). 1982. 9p. (In Russian). NTIS (US Sales Only), F PC 
A02/MF A0O1. Order Number DE84701332. 

A Si(Li)-spectrometry technique used to study the X-ray 
spectra of multicharged ions, generated by an electron-beam ion 
source is described. The applicability of this method to ion charge 
state diagnostics in such a source of the type, used in a synchro- 
tron, is shown. 


23426 (RL—83-006) Track and vertex fitting in an inho- 
mogeneous magnetic field. Hart, J.C.; Saxon, D.H. (Ruther- 
(Us ; oe Lab., Chilton (UK)). May 1983. 27p. NTIS 


es Only), PC A03/MF AOl. 
OEe4701289. 

Methods have been developed for fitting tracks and vertices 
in an inhomogeneous magnetic field for the PT55 Experiment at 
Nimrod. Details of the methods, including the correction for E x B 
effects, are given. 


Order Number 


23427 (RL—83-047) Ring image Cerenkov detector for 
the CERN Omega Spectrometer. Davenport, M.; Deol, R.S.; 
Flower, P.S. (Rutherford Appleton Lab., Chilton (UK)). 
May 1983. 20p. NTIS (US Sal es Only), PC A02/MF AOl. 
Order Number DE84701335. 

A development program has been undertaken to produce a 
large ring image Cerenkov detector (RICH) for use at the CERN 
Omega Spectrometer. A prototype Cerenkov counter has been con- 
structed and successfully operated in a high energy particle beam, 
Cerenkov rings having been observed in an experimental time pro- 
jection chamber (TPC) using the photoionising agents Triethyla- 
mine (TEA) and Tetrakis (dimethylamine) ethylene (TMAE). Sys- 
tematic measurements have been made of the optical properties of 
window materials and reflecting surfaces in the vacuum ultraviolet 
region. Results of these tests are presented, and the design of the 
large detector based on these experiences together with Monte 
Carlo simulations of the events expected in the WA69 experiment, 
is discussed. 


23428 (RL—83-052) Electron volt spectroscopy on a 
pulsed neutron source using resonance absorption filters. 
Newport, R.J.; Williams, W.G. (Rutherford Appleton Lab., 
Chilton (UK)). May 1983. 69p. NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE84701334. 
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The design aspects of an inelastic neutron spectrometer 
based on energy selection by the resonance absorption filter differ- 
ence method are discussed. Detailed calculations of the accessible 
dynamical range (Q, w), energy and momentum transfer resolutions 
and representative count rates are presented for Sm and Ta reso- 
nance filters in an inverse geometry spectrometer on a high intensi- 
ty pulsed source such as the RAL Spallation Neutron Source 
(SNS). A discussion is given of the double-difference method, 
which provides a means of improving the resonance attenuation 
peak shape. As a result of this study, as well as preliminary experi- 
mental results, recommendations are made for the future develop- 
ment of the technique. 


23429 (RL—83-063) Data acquisition computer for high 
energy physics applications DAFNE:- hardware manual. 
Barlow, J.; Seller, P.; De-An, W. (Rutherford Appleton 
Lab., Chilton (UK)). Jul 1983. 4lp. NTIS (US Sales Only), 
PC A03/MF A01. Order Number DE84701 130. 

A high performance stand alone computer system based on 
the Motorola 68000 micro processor has been built at the Ruther- 
ford Appleton Laboratory. Although the design was strongly influ- 
enced by the requirement to provide a compact data acquisition 
computer for the high energy physics environment, the system is 
sufficiently general to find applications in a wider area. It provides 
colour graphics and tape and disc storage together with access to 
CAMAC systems. This report is the hardware manual of the data 
acquisition computer, DAFNE (Data Acquisition For Nuclear Ex- 
periments), and as such contains a full description of the hardware 
structure of the computer system. 


23430 (UFRJ-DFN—2) Semiconductors detectors: basics 
principals, fabrication and repair. Souza Coelho, L.F. de. 
(Rio de Janeiro Univ. (Brazil). Inst. de Fisica). May 1982. 
87p. (In Portuguese). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE84701152. 

The fabrication and repairing techniques of semiconductor 
detectors, are described. These methods are shown in the way they 
are applied by the semiconductor detector laboratory of the KFA- 
Julich, where they have been developed during the last 15 years. 
The history of the semiconductor detectors is presented here, being 
also described the detector fabrication experiences inside Brazil. 
The key problems of manufacturing are raised. In order to under- 
stand the fabrication and repairing techniques the working princi- 
ples of these detectors, are described. The cases in which worked 
during the stay in the KFA-Julich, particularly the fabrication of a 
plane Ge (Li) detector, with side entry, and the repair of a coaxial 
Ge (Li) is described. The vanguard problems being researched in 
Julich are also described. Finally it is discussed a timetable for the 
semiconductor detector laboratory of the UFRJ, which laboratory 
is in the mounting stage now. 


23431 (ZfK—491, pp 141-142) Electronic equipment for 
fission cross section measurements at the Technical Universi- 
ty of Dresden. Ortlepp, H.G. (Technische Univ., Dresden 
(German Democratic Republic). Sektion Physik). Dec 1982. 
NTIS (US Sales Only), PC A10/MF A01. (CONF-821197— 
). 


From 12. international symposium on nuclear physics; Gaus- 
sig, German D.R. (22 Nov 1982). 

A CAMAC system was developed to carry out absolute de- 
termination of fission cross sections using the time correlated asso- 
ciated particle method. The paper is dealing with some electronic 
features of associated particle counting systems of the 2.6 MeV and 
8.4 MeV experiments using semiconductor detectors instead of scin- 
tillation counters and with the fission chamber pulse processing. 


23432 (UCRL-Trans—11962) E.D.A.C. detection system 
and criticality alarm. Prigent, R.; Renard, C. (Lawrence 
Livermore National Lab., CA (USA); CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France)). 
12 Apr 1984. Contract W-7405-ENG-48. Translation of 
French Atomic Energy Commission wate Number CEA- 
R-4784, 1976. 78p. NTIS MF A011; 2; GPO Dep. Order 
Number DE84008914. 
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Microfiche only, copy does not permit paper copy reproduc- 
tion. 

The purpose of this document is to furnish to the radiation 
protection departments and users of facilities which must be consid- 
ered to incur some risk of criticality accidents all the available in- 
formation on the newly developed equipment, in order to facilitate 
its installation and use. This equipment was designed and developed 
by the French Atomic Energy Commission (Patent No. 2184399 of 
20 December 1974), and its industrial production was handled by 
Inter-technique. It includes the detecting sensors, grouped together 
as survey monitors, and the processing cabinet for the data generat- 
ed by the sensors. The detecting sensor is the basic component of 
the system. 


23433 LULU analysis program. Crawford, H.J.; Lind- 
strom, P.J. (Nuclear Science Div., Lawrence Berkeley Lab. 
and Space Sciences Lab., Univ. of California, Berkeley, CA 
94720), IE IEEE (Institute ‘of Electrical and Electronics Engi- 
neers) Transactions on Nuclear Science; NS-30: No. 5, 3842- 
3846(Oct 1983). 

This paper describes a housekeeping, sorting, and plotting 
package that operates on word lists generated by a series of user 
subroutines called ANALYSERS. The LULU program provides a 
new approach to real-time data analysis for experiments at the 
Heavy Ion Spectrometer System (HISS) at the Lawrence Berkeley 
Laboratory BEVALAC. ANALYSERS are grouped together for 
loading and calling in a subroutine called LUUNA. Gives a de- 
tailed description of the data flow through LULU. Points out that 
LULA enables the formation of 100 scatter plots and 100 histo- 
grams simultaneously. Presents a diagram which shows the arrays 
that are used. From the RAW data array (input array) through the 
analyser output array, VALS, and through the plot arrays, SCAT, 
to the final array that is displayed as a graph, XY. 


23434 Data acquisition for a large neutrino detector 
Brookhaven - Brown - Ins(Tokyo) - Kek - Osaka - Pennsylva- 

ia - Suny/SB Neutrino Experiment. Ahrens, L.A.; Aronson, 
S.A.; Connolly, P.L.; Erickson, T.; Gibbard, B.G.; Maeda, 
Y.; Murtagh, M.J.; Murtagh, S.J.; Terada, S. (Brookhaven 
Nat.’1 Lab., Upton, NY 11973). IEEE (Institute of Electrical 
and Electronics Engineers) Transactions on Nuclear Science; 
NS-30: No. 5, 3782-3786(Oct 1983). 

A hierarchical, distributed intelligence data acquisition 
system which has been used for the past two years in neutrino ex- 
periments at Brookhaven National Laboratory is described. Per- 
formance characteristics and the nature of problems encountered in 
bringing the system to maturity are discussed and some generaliza- 
tions of the experience are suggested. 


23435 Choosing and imaging system. Fenimore, E.E. 
(Los Alamos National Laboratory, P.O. Box 1663, Los 
Alamos, NM 87545). Transactions of the American Nuclear 
Society; 45: 252-253(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


23436 Variation of Ge-detector efficiency with source di- 
ameter and radial source position. Helmer, R.G. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). International 
Journal of ome Radiation and Isotopes; 34: No. 8, 1105- 
1108(Aug 1983). (CONF-830585—). 

From International committee for radionuclide seminar on 
applied radionuclide metrology; Geel, Belgium (16 May 1983). 

For two Ge detectors, the y-ray efficiency obtained with a 
disk source was determined relative to that for a point source. 
These ratios were measured by two methods and calculated by a 
third method and are compared. 
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REFER ALSO TO CITATION(S) 22132, 22501 


23437 (INIS-SU—198, pp 558) Peculiarities of changing 
protoelectric properties of silicon surface-barrier diodes under 
neutron and irradiation. Litovchenko, P.G.; Mak, 
V.T.; Barabash, L.I.; Didkovskij, A.P.; Rozenfel’d, A.V.; 
Khivrich, V.I. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23438 (SAND—83-0479) Transient response of GaAs 
microwave power FET to x-ray pulses. Armendariz, M.G-.; 
Castle, J.G. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1984. Contract AC04-76DP00789. 22p. NTIS, 
PC A02/MF A0Ol; 1; GPO Dep. Order Number 
DE840088 16. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

GaAs MESFETs, constructed with a 2-micron high-mobility 
low-conductivity VPE buffer layer, were exposed at room tempera- 
ture to the x-ray pulse from a FEBETRON 705 source up to dose 
rates of 9 x 10’ rad(Si)/s. Upset of the 2-GHz output signal and its 
recovery time depended on how well the nominal 50-ohm test cir- 
cuit lines were matched to 50 ohms. Strong increases in Ids tracked 
the x-ray pulse, approached peak values of two times IDSS and 
usually showed a ten percent tail which always disappeared in mi- 
croseconds. Evidence for a backgating effect was not found. No 
primary photocurrents could be identified. 


23439 (SAND—83-1045) ESD evaluation of radiation- 
hardened, high reliability CMOS and MNOS ICs. Soden, 
J.M.; Pastorek, R.A.; Stewart, H.D. (Sandia National Labs., 
Albuquerque, NM (USA)). Feb 1984. Contract AC04- 
76DP00789. 21p. NTIS, PC A02/MF A01l; GPO Dep. 
Order Number DE84008596. 

Standard human body equivalent circuit electrostatic dis- 
charge (ESD) tests were performed on the inputs of high-reliability, 
radiation-hardened integrated circuits (ICs) designed with seven dif- 
ferent technologies. Metal and silicon gate complementary MOS 
(CMOS) and metal-nitrideoxide-semiconductor (MNOS) ICs with 
design rules ranging from 10 microns down to 2 microns were eval- 
uated. The ESD hardness of these ICs ranged from 1 kV to greater 
than 9 kV. The low range ESD hardness ICs were fabricated with 
a masking polysilicon ring that defined the input protection diodes. 
Tests on commercial equivalent ICs demonstrated that the ESD 
hardness of the radiation-hardened ICs was not significantly less 
than the ESD hardness of the commercial equivalent ICs. The fail- 
ure modes and mechanisms of the ICs were evaluated. Most of the 
ICs that did not have the masking polysilicon ring failed because of 
input to V/sub DD/ or V/sub SS/ shorts due to degraded protec- 
tion diodes. ESD tests with the pulse applied between the package 
metal lid and the package pins were also performed. These lid tests 
produced permanent input damage, the same as occurred during 
tests with the pulse applied to the package input, but the damage 
occurred at lower voltages. ESD pulses with peak voltages as low 
as 250 volts produced arcs from the lid to the input bond wires, 
resulting in degraded inputs. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 21654, 22002, 23802 


23440 (DOE/ET/15465—1170) Coal flow meter develop- 
ment. Phase II. Laboratory evaluation. King, J.D.; Rollwitz, 
W.L. (Southwest Research Inst., San Antonio, TX (USA)). 
Dec 1981. Contract AC21-79ET15465. 75p. NTIS, PC A04/ 
MF AOl1. Order Number DE82017263. 

Microfiche only, copy does not permit paper copy reproduc- 
tion. Original copy available until stock is exhausted. 
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With the increased application of new combustion and 
power generating techniques, the need has arisen for better means 
to accurately measure the coal flowing into a fluidized bed through 
small pipes. To be most useful, the flowmeter should provide real- 
time data on the coal flow rate, the moisture level in the coal and 
the heating value of the coal. The techniques of electron and nucle- 
ar magnetic resonance (ESR and NMR) offer the potential of meet- 
ing these criteria in a non-invasive manner. Phase I of the program 
measured the ESR and the hydrogen NMR characteristics of a 
wide variety of coals and related these signals to the calorific value, 
moisture level and coal composition. Under Phase II an experimen- 
tal apparatus was assembled and evaluated in the laboratory to de- 
velop the detailed concept of the combined ESR-NMR flowmeter 
to be constructed in Phase III. The evaluation of the laboratory 
model indicates a good general utility of the concept for coal flow 
measurements. The program will continue in Phase III with the 
construction and testing under actual flow conditions of a 3/8 inch 
model. 


23441 (IAE—3632/4) Investigation of variations of the 
calibration curves of in-core thermocouples under long-term 
reactor irradiation. Gladkov, G.A.; Kondrat’ev, F.V.; Lo- 
inov, L.!.; Lukashev, A.P.; Malkin, S.D.; Savel’ev, M.I. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 7p. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE84700849. 

The analysis of operational stability of chromel-alumel ther- 
mocouples (TC-ChA) mounted in a reactor core is performed. 
Values of individual calibration curve variations from a standard 
one depending on neutron fluence under long-term operation are 
given. Jt is shown that in the case of fluence up to 60x10” neu- 
tronxcm? calibration curves of cable TC-ChA do not go outside the 
limits of permissible error. Published data on thermocouple curve 
stability are considered and compared with the results obtained. 


23442 (INIS-SU—196, pp 71-73) Charged particle scin- 
tillation mass spectrometer. Baranov, P.S.; Zhuravlev, E.E.; 
Nafikov, A.A.; Osadchi , A.I.; Raevskij, V.G.; Smirnov, 
P.A.; Cherepnya, S.N.; Yanulis, Yu.P. (AN SSSR, Moscow. 
Fizicheskij Inst.). 1982. (In Russian). NTIS (US Sales Only), 
PC A05/MF AO1. (CONF-8105209—No.1(19)). 

From All-union seminar electromagnetic interactions of ha- 
drons in the resonance energy range; Khar’kov, Ukrainian SSR (26 
May 1981). 

A scintillation mass-spectrometer for charged particle identi- 
fication by the measured values of time-of-flight and energy operat- 
ing on line with the D-116 computer is described. Original time de- 
tectors with 100x100x2 mm® and 200x2 mm? scintillators located on 
the 1- or 2 m path length are used in the spectrometer. The 
200x200x200 mm‘ scintillation unit is used as a E-counter. Time-of- 
flight spectra of the detected particles on the 2 m path length ob- 
tained in spectrometer test in the beam of charged particles escap- 
ing from the carbon target at the angle of 130 deg under 1.2 GeV 
bremsstrahlung beam of the "Pakhra” PIAS synchrotron are pre- 
sented. Proton and deuteron energy spectra as well as mass spec- 
trum of all the particles detected by the spectrometer are given. 
Mass resolution obtained on the 2 m path length for 7-mesons is 
+-25%, for protons is +-5%, for deuterons is +-3%. 


23443 (INIS-SU—198, pp 508) Analog converter for mi- 
crophotometer signal conversion into quantities of electron 
and optical density. Kononenko, G.A.; Kondrat, E.T.; 
Tsupko-Sitnikov, V.M. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A011. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23444 (INIS-SU—198, pp 511) Mass spectrometer mag- 
netic field stabilization by the nutation method. Zhernovoj, 
A.I.; Abramkin, $.V.; Inozemtsev, A.N. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0Ol. (CONF- 
8304144—-Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


44 INSTRUMENTATION 
4403 Miscellaneous Instruments 


(INIS-SU—198, pp 579) Criterion of " 
tricity” of Moessbauer Zhetbaev, A.K. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOI. 
(CONF-8304144—Summ). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23446 (INIS-SU—198, pp 584) Precision technique for 
in 


determination of Moessbauer spectroscopy background in ge- 
ometries of transmission Babikaeva, Yu.F.; 


and scattering. 
ov, N.S.; Nilov, K.E.; Shtan’, II. 1983. (In Russian). 
S (US Sales Only), PC A99/MF AOl. 
8304144—Summ). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


(CONF- 


23447 (INIS-SU—207) Line measurement systems for ca- 
lorimetric measurements, Review. Tanko, L.; Khodov, S.M.; 
Shikov, A.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj _. 
gii). 1982. 27p. (In Russian). NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84780130. 

The development of on-line measurement systems for calori- 
metric measurements for the last twenty years is traced and an at- 
tempt of their classification according to the automation level and 
hardware unification degree is undertaken. Main attention is given 
to the structure of various types of the above systems and the role 
of computers as a control and calculating device in the system. The 
methodic problems are considered in brief. Semiautomatic measure- 
ment systems for calorimetric measurements on the base of simple 
controllers, the systems with one or several mini- and microcom- 
puters on-line with an experimental installation as well as the sys- 
tems with various types of interface buses (CAMAC, IEEE 488, 
Multibus) are described. Tendencies in the development of the 
measurement systems related with application of microprocessors 
into computer and measuring engineering and possible prospects of 
the on-line measurement systems for calorimetric measurements as a 
specific variety of on-line systems for physical experiments are con- 
sidered. 


23448 (JAERI-M—82-212) GPC data processing system. 
Hayashi, Kanae; Kijima, Toshiyuki. Japan Atomic Energy 
Research Inst., Tokyo). Jan 1983. 75p. (In Japanese). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84700859. 

A data processing system for gel permeation chromatogra- 
phy (GPC) was completed to obtain average molecular weight and 
molecular weight distribution (MWD) curve of polymers directly 
from the GPC measurements. In this system, signal outputs from 
GPC detectors are recorded on a magnetic tape and processed with 
a desk top computer to calculate the average molecular weights 
and to display the MWD in log(molecular weight) scale. The 
present system has the following advantages. First, it greatly re- 
duces the laborious work in data reading and calculation processes 
which are inevitable in ordinary GPC measurements. Second, 
direct comparison among the results obtained by GPC measure- 
ments on different days is possible on the basis of MWD converted 
from GPC curves which are influenced by slight change of experi- 
mental conditions, such as aging of the column materials. Third, a 
MWD in unit of its absolute molecular weight (MW) can be ob- 
tained when a relationship between MW’s of the standard polymer 
and those of the polymer in study eluted at the same elution 
volume is once established. Finally, it is easy to store data and to 
reprocess them at any time upon request. 


23449 (LA-UR—80-2272) Measurement techniques. 
Willis, W.L. (Los Alamos National Lab., NM (USA)). Oct 
1980. Contract W-7405-ENG-36. 42p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84010035. 

Portions are illegible in microfiche products; Lecture 10. 

The discussion will be restricted to measurements of voltage 
and current. Also, although the measurements themselves should be 
as quantitative as possible, the discussion is rather nonquantitative. 
Emphasis is on types of instruments, how they may be used, and 
the inherent advantages and limitations of a given technique. A 
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great deal of information can be obtained from good, clean voltage 
and current data. Power and impedance are obviously inherent if 
the proper time relationships are preserved. Often an associated, 
difficult-to-determine, physical event can be evaluated from the V-I 
data, such as a time-varying load characteristic, or the time of light 
emission, etc. The lack of active high voltage devices, such as 50- 
kV operational amplifiers, restricts measurement devices to passive 
elements, primarily R and C. There are a few more exotic tech- 
niques that are still passive in nature. There are several well-devel- 
oped techniques for voltage measurements. These include: spark 
gaps; electrostatic meters; capacitive dividers; mixed RC dividers; 
and the electro-optic effect. Current is measured by either direct 
measurement of charge flow or by measuring the resulting magnet- 
ic field. 


23450 (LA-UR—84-1122) Radiofrequency and magnet 
technology in medical NMR. Fukushima, E. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405-ENG- 
36. 6p. (CONF-8405131—3). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84010000. 

From 6. annual ideas in science and engineering exposition 
and ——— Albuquerque, NM, USA (2 May 1984). 

clear magnetic resonance (NMR) is briefly described, par- 

ticularly its rf and magnet aspects. Particular attention is given to 
the duplexer, the rf coils, and new kinds of magnets for remote 
sensing NMR. (LEW) 


23451 (PB—84-138809) Commissioning of an automated 
microphotometer used in spark-source mass spectrometry. 
Pearton, D.C.G.; Heron, C. (Council for Mineral Technolo- 
gy, Randburg (South Africa)). 28 Nov 1983. 15p. NTIS, PC 
A03/MF E01. 

A description of the automated microphotometer and its op- 
eration is given, which includes measurement under computer con- 
trol. Speed and precision tests indicate that the system is superior in 
every respect to that in which an analyst reads the photoplates in 
spark-source mass spectrometry. 


23452 (RL—82-082) Low noise charge sensitive amplifier 
for use in vacuum photo diode readout. Stephenson, R. 
(Rutherford Appleton Lab., Chilton (UK)). Aug 1982. 9p. 
NTIS (US Sales Only), PC A02/MF AO1l. Order Number 
DE84701340. 

The amplifier described consists of a charge sensitive pre- 
amplifier optimised for low noise with low values of input shunt ca- 
pacitance, and a shaping amplifier providing both differentiation 
and integration. Amplifier gain is adjustable up to a maximum of 
approximately 100 »V/electron with a rise time of 2 wS to the peak 
of the output voltage, and with an open circuit input noise level of 
150 electrons RMS. 


23453 (SAND—84-8650) Optical and electronic methods 
for weld arc viewing. Marburger, S.J. (Sandia National 
Labs., Livermore, CA (USA)). Apr 1984. Contract AC04- 
76DP00789. 13p. NTIS, PC A02/MF A0l; GPO Dep. 
Order Number DE84009731. 

This report describes a television-based welding arc monitor- 
ing system consisting of focusing lenses, fiber bundle, color video 
camera, and color video monitor. The problems associated with 
weld arc imaging are discussed, and the guidelines used in develop- 
ing the weld arc viewing system are presented. A video tape re- 
cording made during the deposition of several gas tungsten arc 
welds is also described. Limited copies of the video tape are avail- 
able for loan from Sandia National Laboratories. 


23454 (UCRL—88497) Electron beam diagnostics using 
optical fibers. Koehler, H.H.; Redhead, D.L.; Nelson, M.A. 
(Lawrence Livermore National Lab., CA (USA); EG and 
G, Inc., Goleta, CA (USA)). 19 Apr 1984. Contract W- 
7405-ENG-48. 9p. (CONF-830580—5). NTIS, PC A02; 1; 
GPO Dep. Order Number DE84009685. 

From PHOTON '83 - international conference on exhibition 
on optical fibers and their applicances; Paris, France (16 May 1983). 


Paper copy only, copy does not permit microfiche produc- 
tion. 


The generation of high-energy relativistic electron beam 
pulses in the range of 50 MeV, 10,000 A, and 10's of ns is accompa- 
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nied by very large background radiation that makes diagnostic 
measurements difficult. Although conventional fast-response radi- 
ation detections can be used, they are expensive, noise sensitive, 
and bulky. Diagnostic techniques using radiation-resistant optical 
fiber transmissions, however, provide great flexibility and immunity 
to electrical noise for carrying out electron beam monitor and con- 
trol functions, characterization, and propagation studies. The use of 
optical fibers enables the sensitive recording apparatus such as mi- 
crochannel plate detectors or imaging tubes or streak cameras to be 
located in a benign environment. A beam propagation optical diag- 
nostic system has been developed which uses optical fiber links to 
observe luminescence produced by the electron beam interaction 
with air or with fast scintillators, and to transmit the beam signa- 
ture to a remote location. Various fibers were evaluated for this ap- 
plication, and their selection criteria are discussed. The diagnostic 
system employing the fibers and the experimental results obtained 
for various beam propagation conditions using a Febetron Flash X- 
Ray source are also presented. 


23455 (UCRL—90508) Development of a multidetector 
deflection measurement system. Bissinger, H.D.; Robinson, 
W.L. (Lawrence Livermore National Lab., CA (USA)). 6 
Mar 1984. Contract W-7405-ENG-48. 10p. (CONF- 
8404124—1). NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84009703. 

From SPIE technical symposium; Arlington, VA, USA (29 
Apr 1984). 

This report on the Laser Optical Line of Sight (LOLOS) 
project developed at Lawrence Livermore National Laboratory 
presents the technical portion of the development of a multidetec- 
tor alignment system, including the final design, key calculations, 
and a summary noting critical technical issues. 


23456 (UFRJ-IF—15/83) Simple technique for measuring 
the superconducting critical temperature of small (>= 10 
pg) samples. Pereira, R.F.R.; Meyer, E.; Silveira, M.F. da. 
(Rio de Janeiro Univ. (Brazil). Inst. de Fisica). 1983. 10p. 
NTIS (US Sales Only), PC A02/MF AO1l. Order Number 
DE84701153. 

A simple technique for measuring the superconducting criti- 
cal temperature of small (>=10ug) samples is described. The ap- 
paratus is built in the form of a probe, which can be introduced 
directly into a liquid He storage dewar and permits the determina- 
tion of the critical temperature, with an imprecision of +- 0.05 K 
above 4.2 K, in about 10 minutes. 


23457 Low loss metallic waveguide for transmission of 
optical radiation. Zakowicz, W. (National Synchrotron 
Light Source, Brookhaven National Laboratory, Upton, 
New York 11973). Journal of Applied Physics; 55: No. 9, 
3421-3428(1 May 1984). 

It is shown that a significant reduction of losses for transmis- 
sion of optical radiation in a hollow metallic waveguide can be 
achieved by a proper dielectric coating of its walls. We solve and 
discuss the mode structure of a rectangular waveguide with two 
coated walls. An estimation of the losses in the metal walls and the 
dielectric coating is given. For short wavelengths (A<10 2) losses 
occur mainly in the metal wall, while for longer waveguide length 
they occur mainly in the dielectric. An example shows that for A = 
1 p the losses are reduced from 53 db/m for an uncoated wave- 
guide to 4 x 10-* db/m for a coated one. 


23458 Modification of a commercial spectrophotometer 
for photoacoustic measurement. Bandyo yay, S.; Harris, 
J.M.; Eyring, E.M. (Department of Chemistry, University 
of Utah, Saltlake City, Utah 84112). Applied Spectroscopy; 37: 
No. 6, 564-565(Nov 1983). 

This note describes how a commercial UV-VIS-NIR spec- 
trophotometer may be adapted to function as a double beam pho- 
toacoustic spectrophotometer operating at visible wavelengths. 
Modification of a Varian Cary 17 spectrophotometer was carried 
out first by dismounting the photomultiplier tube detector module 
and the cell compartment of the spectrophotometer. The sample 
and the reference beams were focused through two externally 
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mounted quartz lenses onto the sample and reference photoacoustic 
cells, respectively. 


4404 Well Logging Instrumentation 


23459 (CEA-CONF—7079) Gamma-ray spectrometry ap- 
plied to down-hole logging. Dumesnil, P.; Umiastowsky, K. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). Nov 1983. 4p. (In French, English). 
(CONF-8311142—1). NTIS (US Sales Only), PC A02. 
Order Number DE84751069. 

From A.I.E.A. consultants meeting on nuclear data for bore- 
hole and bulk-media assay using nuclear techniques; Cracow, 
Poland (14 Nov 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Gamma-ray spectrometry permits to improve the accuracy 
of natural gamma, gamma-gamma and neutron-gamma geophysical 
measurements. The probe developed at Centre d'Etudes Nucleaires 
de Saclay allows down-hole gamma-ray spectrometry. Among 
others, this probe can be applied to the uranium content determina- 
tion by selective natural gamma method, down-hole determination 
of the ash content in the coal by gamma-gamma selective method 
and elemental analysis by neutron-gamma method. For the calibra- 
tion and an exact interpretation of the measurements it is important 
to know the gamma-ray and neutron characteristics of the different 
kinds of rocks considered as probabilistic variables. 


23460 (CONF-830882—Vol.1, pp 103-112) Possible new 
acoustic logging probe for NTS. Batra, R. (Los Alamos Na- 
tional Lab., NM). 1983. NTIS, PC A19/MF A0O1. Contract 
W-7405-ENG-36. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Preliminary results from the experiment indicate that the re- 
ceiving transducers discriminate against compressional P-waves 
when used as a borehole velocity measurement probe. P-waves 
could be picked irregularly with some degree of certainty in the 
Tertiary tuffs, but not at all in the alluvial section. Shear waves 
could generally be identified with confidence within the tuffs, but 
not in the alluvium where coupling of the transducers with the 
borehole wall was particularly difficult. Shear wave velocities de- 
termined between any combination of receiver transducers were 
generally precise to within a percent or two. The operation of the 
tool was tedious and involved delays of 5 to 10 min between read- 
ings to allow for extension and retraction of the pistons. Several 
modifications are suggested to incorporate this tool as a velocity 
measurement probe. 


23461 (DOE/METC—84-3, pp 42-44) NMR _ logging 
tool concept status. Jackson, J. (Los Alamos National Lab., 
Albuquerque, NM). Jan 1984. NTIS, PC A10/MF AOl. 
(CONF-8310162—). 

From Western gas sands sub-program review meeting; Mor- 
gantown, WV, USA (18 Oct 1983). 

Los Alamos National Laboratory has been investigating a 
new technique for nuclear magnetic resonance (NMR). The new 
technique is a result of a concept where the geometry of standard 
nuclear magnetic resonance is turned inside out and the region out- 
side the magnet and radio frequency coil assembly is sampled. The 
paper described: how the tool was assembled with the biggest per- 
manent practical magnet, 6 inches in diameter and 2 feet long; how 
the apparatus was tested and calibrated in the neutron logging pit 
of the American Petroleum Institute Calibration Facility at the Uni- 
versity of Houston. The Houston test provides a proof-of principle 
of their new NMR technique. However, in order to be developed 
into useful data, a practical tool, three things are required: (1) a 
shorter data acquisition time; (2) a greater formation penetration 
out from the well bore; and (3) reduction of the diameter of the 
tool from the present 7-inch diameter. The conclusion from this 
study is that until such time as the magnet technology is greatly im- 
proved, this NMR concept is not a practical field tool. 
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23462 (AD-A—136395/1) Construction and fielding of 
TRS (thermal radiation simulation) units for the Mill Race 
high explosive event. Project officer's report. Dishon, J.F. 
III. (Science Applications, Inc., Albuquerque, NM (USA)). 
a 1981. 90p. (DNA-POR—7086). S, PC A0S/MF 

Thermal radiation simulation units were developed and field- 
ed on the MILL RACE event. The units released over 1 billion 
calories of radiant energy at a peak power rate of 1.4 x 10 to the 
9th power watts. The units were fired in conjunction with the 600 
ton MILL RACE event to produce blast and thermal radiation 
loadings on a variety of structures. 


23463 (LA-UR—84-391) Application of slapper detonator 
technology to the design of detonation systems. 
Meyers, W.H. (Los Alamos National Lab., NM (USA)). 
1984. Contract W-7405-ENG-36. 29p. (CONF- 840383—3). 
NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE84009612. 

From 12. symposium on explosives and pyrotechnics; San 
Diego, CA, USA (13 Mar 1984). 

Along with other laboratories, Los Alamos has been devel- 
oping slapper detonator technology for the past decade. From this 
work, a line of specialized detonation systems is in process of 
evolving. Some of these systems will be described. 


4501 Chemical 


23464 (MLM—3137) Batch and continuous recrystalliza- 
tion of secondary explosives. Moodie, W.J.; Bennett, J.E. 
(Monsanto Research Corp., Miamisburg, OH (USA). 
Mound). 9 Mar 1984. Contract AC04-76DP00053. 3ip. 
NTIS, PC A03/MF A011; GPO Dep. Order Number 
DE84009735. 

Explosive powders are recrystallized at Mound for use in de- 
velopment and production programs of the US Department of 
Energy. Batch and continuous precipitation units are operated on a 
small scale to produce powders of different crystal morphology 
over a wide range of specific surface areas. The equipment and pro- 
cedures are described for both methods of operation. Safety as- 
pects, and features designed to optimize product purity and free- 
dom from contamination, are discussed. Experimental studies are 
conducted to determine the effects of varying the process param- 
eters. The results are used to select the operating conditions to 
make powders for specific applications. 


23465 (SAND—83-1652) Acoustical communications by 
means of small explosive charges. Edrington, T.S. (Sandia 
National Labs., Albuquerque, NM (USA)). Mar 1984. Con- 
tract AC04-76DP00789. llp. NTIS, PC A02/MF AOl; 
GPO Dep. Order Number DE84008903. 

An acoustical communication system that conveys informa- 
tion by modulating the time intervals between detonations of small 
(subgram) explosive charges has been designed and field-tested. In 
addition to an information capacity of about 20 bits per charge, the 
system provides a means for making inferences about sound speed 
and attenuation in the propagation medium. 


4502 Nuclear 


REFER ALSO TO CITATION(S) 23460, 23732, 23784 


23466 (AD-A—136394/4) Research and analytical eval- 
uation of the Soviet Union and modernization of nuclear 
weapons forces in Europe. Final report, 15 May 80-30 Mar 
82. Rothenberg, M. (Advanced International Studies Inst., 
eae MD (USA)). 1 Apr 1982. 188p. NTIS, PC A09/ 
MF AOl 
This report provides an indepth of the Soviet campaign 
against NATO nuclear modernization. It examines the background 
of Soviet efforts against NATO since its inception, with particular 
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emphasis on precursor Soviet campaigns against NATO nuclear ar- 
maments. It surveys in detail Soviet views and actions against the 
1979 NATO decision on deployment of Pershing II and cruise mis- 
siles in Europe, analyzes Soviet concerns about the possibility of 
such deployment, and explores likely Soviet countermoves before, 
immediately after and for an extended period following implemen- 
tation of the NATO decision. 


23467 (AD-A—136609/5) NATO's theater nuclear forces: 
a coherent strategy for the 1980s. Reed, J.D. (National De- 
fense Univ., Washington, DC (USA). Research Director- 
ate). 1983. 84p. NTIS, PC A05/MF AOl1. 

With the passage of time, the role of nuclear weapons in 
NATO defense strategy has changed significantly. By the 1980s, 
the doctrine of massive retaliation has evolved into one of flexible 
response. Now that the Soviet Union has reached parity with the 
West in strategic forces, NATO's theater nuclear strategy has 
emerged as a critical issue. Although deterrence remains the goal of 
NATO defense policy, the current configuration of NATO's triad 
of conventional, theater nuclear, and strategic nuclear forces may 
not be adequate to maintain the peace. The author focuses on thea- 
ter nuclear forces, recommending changes in their configuration to 
support changes in conventional and strategic forces. In calling for 
clarification of the conditions which would justify initial use of the- 
ater nuclear weapons, he proposes an explicit linking of convention- 
al and theater forces with strategic forces. The adoption of these 
proposals would allow a restatement of flexible response and en- 
hance deterrence. 


23468 (CONF-830882—Vol.1) Proceedings of the second 
symposium on containment of underground nuclear explo- 
sions. Volume 1. Olsen, C.W. (comp.). (Lawrence Liver- 
more National Lab., CA (USA)). 1983. Contract W-7405- 
ENG-48. 434p. NTIS, PC A19/MF AOl. Order Number 
DE84002315. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

ite abstracts were prepared for 15 papers. The remain- 

ing four papers had previously been abstracted. (DLC) 


23469 (CONF-830882—Vol.1, pp 17-47) Cements for 
large diameter Nevada Test Site drill holes. Bruesch, G.T. 
(Fenix and Scisson, Inc., Mercury, NV). 1983. NTIS, PC 
A19/MF AOl1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Emplacement hole casing cements have been counted on to 
help the stemming material and gas seal plugs divert the upward 
migration of post shot gases into the formation. This paper is a 
review of the material properties of cements currently in use and 
the properties of several potential candidates for new uses. Poten- 
tial candidates for surface hole lining without steel casing include: 
formed concrete, precast concrete, and shotcrete. 


23470 (CONF-830882—Vol.1, pp 97-102) Containment 
well logging program. Oliver, R.D. (Los Alamos National 
Lab., NM). 1983. NTIS, PC A19/MF AO1. Contract W- 
7405-ENG-36. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Fielding of developmental and established types of logging 
equipment is underway. Measurement capabilities range from bore- 
hole gravity and magnetics to color video and photography. A 
PDP 11/34 computer system is used to record, correct, plot, and 
analyze the log results. A healthy mix of theoretical predictions, 
modeling, and field measurements is being achieved. The computa- 
tional effort includes seismic, gravity, magnetic, and radiation trans- 
port modeling. The logging system's design capabilities include rou- 
tine logging, research and development logs, and the versatility to 
conduct borehole experimentation. The final system will provide a 
capability for advancing significantly the science of well logging 
for containment purposes and will provide an opportunity to effect 
savings in test-related operations costs. 
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23471 (CONF-830882—Vol.1, pp 121-154) Lithology 
and log comparison of some boreholes in southern Yucca Fiat. 
Mathews, M.A.; LaDelfe, C.M. (Los Alamos National Lab., 
NM). 1983. NTIS, PC A19/MF AO1. Contract W-7405- 
ENG-36. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Logs acquired from five exploration boreholes and one em- 
placement hole in southern Yucca Flat are compared and correlat- 
ed among themselves and with the lithology from these boreholes. 
The exploration holes (Uelq, Ue7i, Ue7j, Ue7k, and Ue71) and one 
emplacement hole (U3la) were logged by Birdwell and Bendix 
Field Engineering Corporation (BFEC), although only one log was 
acquired by BFEC for the emplacement hole U3la. 


23472 (CONF-830882—Vol.1, pp 293-304) LLNL site 
selection procedures. Olsen, C.W. (Lawrence Livermore Na- 
tional Lab., CA). 1983. NTIS, PC A19/MF A0O1. Contract 
W-7405-ENG-48. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

The LLNL has established a cooperative effort between te 
Containment and Field Operations Programs for improved site se- 
lection. Each proposed site is carefully reviewed for projected geo- 
logic structure and medium properties, nearby holes, programmatic 
need for holes of a given depth, possible drilling problems, and 
event schedules. By using our data bank and new information (such 
as seismic surveys), we avoid drilling useless, marginal, or expen- 
sive to use holes, and have managed to establish a stockpile, allow- 
ing better use of each site by having an available hole to fit a new 
event. The containment evaluation of the sites can, therefore, be 
done in a much more efficient manner. We will discuss our criteria 
for site selection, our use of NTS real estate, and our plans for de- 
velopment of underutilized areas. The differences between selecting 
a new drill site and selecting a W.P. location in an existing drill 
hole are also discussed. 


23473 (CONF-830882—Vol.1, pp 305-322) Thermody- 
namics of hydrogen generation. Gaffney, E.S. (Los Alamos 
National Lab., NM). 1983. NTIS, PC A19/MF A0Ol1. Con- 
tract W-7405-ENG-36. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Hydrogen generation in underground tests is usually estimat- 
ed using the reaction of water and iron to produce ferrous oxide 
(wustite), producing large amounts of hydrogen below 1000°K. 
However, silicates and commonly a few percent of ferric iron 
occur in the media surrounding the working point, and magnetite 
are frequently used as stemming and shielding. Studies of the ther- 
modynamics of irons, oxygen and hydrogen in a wide variety of 
systems have shown that the iron-wustite system is intermediate in 
its potential for hydrogen generation because wustite is relatively 
unstable. Incorporation of silicates makes possible the formation of 
fayalite (Fe2SiO,) which has a much larger stability field. Reactions 
involving fayalite serve as hydrogen buffers maintaining the hydro- 
gen pressure at particular levels until either all the iron or all the 
magnetite is consumed. Even in the absence of silicate and ferric 
iron, the buffered hydrogen pressure would be about 80% of total 
pressure. Incorporation of excess magnetite, but not silicate, re- 
duces hydrogen pressure very little at 600°C but to only 15% of 
the total pressure at 1000°C. If the system has excess iron and fa- 
yalite, buffered hydrogen pressures are even higher than in the ab- 
sence of silicate. When magnetite is in excess instead of metallic 
iron, hydrogen will be buffered to only about 2 percent of the am- 
bient total. In systems where all of the iron and all of the magnetite 
have been consumed in the formation of fayalite, no buffer exists 
and the hydrogen pressure may vary between 2 and 100% of ambi- 
ent and will be controlled by mass balance considerations. 


23474 (CONF-830882—Vol.1, pp 323-367) Chemical in- 
vestigation of glasses produced by the Rainier underground 
nuclear explosion. Piwinskii, A.J.; Ryerson, F.J.; Beiriger, 
W.F. (Lawrence Livermore National Lab., CA). 1983. 
NTIS, PC A19/MF AO1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 
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In order to better understand tne chemical and physical 
processes taking place both during, and subsequent to, underground 
nuclear explosions, we have commenced analysis of glasses and re- 
sidual crystalline phases obtained from post-shot drill back samples. 
The samples were chosen in order to assess the effects of (1) shot 
medium chemistry, (2) initial HzO content of the medium, (3) yield 
of the event, and (4) depth of burial. Glasses preserved in samples 
collected from the Rainier underground nuclear explosion are de- 


hydrated relative to both the host media and hydrated glasses . 


found within the host media. The post-shot glasses are extremely 
heterogeneous with respect to major element chemistry on a 20 ym 
scale. One ubiquitous feature characteristic of the glasses from this 
low-yield event is the presence of dark marble-cake regions within 
the glass. Results indicate that these regions are locally enriched in 
iron due to the presence of a discrete iron-rich phase which may be 
related to device debris. In a number of cases, optically amorphous 
regions with chemistries of crystalline phases are present as evi- 
dence of shock melting. In general, the glass compositions do not 
indicate any migration of the major elements from the cavity, and 
only limited redistribution and homogenization within the cavity. 
Althouzh temperatures were far in excess of that of the dry liquids 
for thes: compositions, the short duration of the thermal pulse and 
high viscosity of the melts produced precluded rehomogenization 
by diffusion or convection, respectively. 27 figures, 7 tables. 


23475 (CONF-830882—Vol.1, pp 369-391) Calculation 
of early time subsidence phenomena (a calculational study of 
the Carpetbag event), Rambo, J.T.; Burton, D.E.; Morrison, 
F.A. Jr.; Terhune, R.W. (Lawrence Livermore National 
Lab., CA). 1983. NTIS, PC A19/MF AOl1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

We initially hypothesized that a nuclear detonation below 
the water table in a high porosity medium will preferentially com- 
pact the void space above and along the water table, which may 
result in a broad early-time subsidence at the surface. Ground 
motion measurements show rapid compaction above such events. 
Hydrodynamic calculations are presented, which provide some in- 
sight into these subsidence phenomena. The work is in progress and 
conclusions are still tentative. 


23476 (CONF-830882—Vol.1, pp 393-410) PG-2 photo- 
grammetric plotter: a rapid and accurate means of mapping 
surface effects produced by subsurface nuclear testing at the 
Nevada Test Site, Nevada. Van de Werken, M.G. (Geologi- 
cal Survey, Denver, CO). 1983. NTIS, PC A19/MF AO1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Since October 1981, the US Geological Survey has been 
using the Kern PG-2 photogrammetric plotter to map surface ef- 
fects using post-test aerial photographs. The main goal of this pilot 
program was to compare the two mapping methods and to deter- 
mine if field observations are necessary. Preliminary results indicate 
that only questionable small-scale features need to be field checked. 
Mapping on the plotter is highly reliable if aerial photographs ob- 
tained immediately after detonation are used. If photography is de- 
layed, surface effects may be obliterated by natural processes and 
construction activities. Disadvantages to the plotter method relate 
to the quality and coverage of aerial photographs. The main prob- 
lem concerns the scale of aerial photographs. Because of the large 
scale, the photographs lack adequate control points to properly 
orient the photographs to a map base. In addition, the paper print 
photographs used were often distorted. Once the problems were 
recognized and corrected, the method was greatly improved. Gen- 
erally, the PG-2 offers a precise method for determining the distri- 
bution of surface effects. 


23477 (CONF-830882—Vol.1, pp 411-430) Containment 
analysis for the QUESO nuclear event. Glenn, H.D.; Stubbs, 
T.F.; Kalinowski, J.A.; Woodward, E.C. (Lawrence Liver- 
more National Lab., CA). 1983. NTIS, PC A19/MF AO1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

QUESO was a low yield event detonated at a depth of 216 
m in hole U10bf at the Nevada Test Site on August 11, 1982. Radi- 
ation and pressure measurements in the emplacement hole indicated 
radioactivity was contained in the cavity region until a subsurface 
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subsidence occurred at 25.55 minutes after the nuclear detonation. 
Then radioactive gases slowly migrated up the emplacement hole 
but were contained below the second lowest plug. Peak shock and 
residual stress measurements were obtained in the emplacement and 
satellite holes. Peak shock stresses in the emplacement hole were a 
factor of three lower than in the satellite hole. The difference is at- 
tributed to attenuation of the shock wave by the low impedance 
stemming material used to backfill the emplacement hole. The tan- 
gential stress measurements indicated a strong residual stress field 
was produced above the cavity by 200 ms following rebound of 
that region. Acceleration and velocity profiles for three stations, at 
comparable ranges from the nuclear explosion, in the emplacement 
and satellite holes were in excellent agreement. A motion canister 
bolted to the top of the surface casing exhibited damped motion in 
comparison to a free-field measurements for the surface station 15 
m from surface-ground-zero. The strong residual stress field above 
the cavity in conjunction with the cable fanout and cable gas 
blocks in the lowest fines layer are considered responsible for the 
excellent containment results that were achieved. 


23478 (CONF-830882—Vol.2) Proceedings of the second 
symposium on containment of underground nuclear explo- 
sions. Volume 2, Olsen, C.W. (comp.). (Lawrence Liver- 
more National Lab., CA (USA)). 1983. Contract W-7405- 
ENG-48. 43lp. NTIS, PC A19/MF AOl. Order Number 
DE84002314. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Abstracts were prepared for 14 papers. The remaining four 
papers have been previously abstracted. (DLC) 


23479 (CONF-830882—Vol.2, pp 1-39) Spherical wave 
particle velocities in geologic materials from laboratory ex- 
periments. Cizek, J.C.; Florence, A.L. (SRI International, 
Menlo Park, CA). 1983. NTIS, PC A19/MF AO1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Particle velocity records that describe spherical waves in 
rock simulants, tuffs, salt, and granite have been obtained in labora- 
tory experiments. The records aid the modeling of constitutive 
equations for continuum mechanics codes used in DNA contain- 
ment research. The technique has also been applied to investigate 
containment-related problems involving material poperties, failure 
criteria, scaling, decoupling, and residual strain field relaxation. 22 
figures. 


23480 (CONF-830882—Vol.2, pp 41-70) Finite differ- 
ence simulations of particle velocity records from small scale 
explosive tests. Rimer, N.; Lie, K.; Cherry, J.T. (S-CUBED, 
La Jolla, CA). 1983. NTIS, PC A1l9/MF AOl1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Spherically symmetric finite difference calculations are pre- 
sented which successfully simulate the particle velocity measure- 
ments from small-scale explosive experiments performed at SRI 
International both in spheres of 2C4 rock-matching grout and high 
porosity, low density LD2C4 grout, and in cylinders of saturated 
tuffs from the Nevada Test Site. 


23481 (CONF-830882—Vol.2, pp 71-86) Containment 
failure criteria and their validation using small scale experi- 
ments. Fogel, M.B. (Pacifica Tech., San Diego, CA). 1983. 
NTIS, PC A19/MF AO1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

A numerical study of the influence of a free surface on ex- 
plosive cavity growth and on the evolution of the residual stress 
field is presented. The results of a parameter study in which the 
depth of burial and over pressure on the free surface was varied are 
shown. A method for predicting whether there will be successful 
containment of the detonation products is discussed. Two types of 
failures are considered. The first is a prompt failure in which the 
cavity grows asymmetrically and surface material is spalled. The 
second type shows a reduced residual stress field that is not capable 
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of preventing a fracture from propagating to the surface. A simple 
fracture mechanics criterion is presented to evaluate the ability of 
the residual stress field to prevent crack growth and to predict the 
hydrofracture pressure of the cavity. The results of this study are 
compared with a corresponding series of experiments performed by 
SRI. 8 figures. 


23482 (CONF-830882—Vol.2, PP 109-121) Results of a 
laboratory test program in support of containment modeling 
efforts for Nevada Test Site materials. Cooley, C.H.; Smith, 
R.H.; Schatz, J.F.; LaComb, J. 1983. NTIS, "PC A19/MF 
AOl. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

A laboratory test technique has been developed that simu- 
lates and quantifies shock conditioning. The potential effect of 
shock conditioning has been simulated and measured on essentially 
unshocked core. With these core, strength reductions of one half 
and greater were observed after shock conditioning simulation. In 
addition, stress strain response during triaxial compression was al- 
tered. Samples tended to be less stiff and then yield and strain 
harden rather than failing brittlely. Field shocked core have also 
been tested. Triaxial strength of the field shocked core was low (~ 
0.02 Kbar). Subjecting the field shocked core to simulated shock 
conditioning in the laboratory had little effect on the already low 
strength. 8 figures. 


23483 (CONF-830882—Vol.2, pp 123-163) Analysis of 
near field ground motion from nuclear detonations in high po- 
rosity media. Terhune, R.W.; Heusinkveld, M. 1983. NTIS, 
PC A19/MF AOl1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

A short distance from a nuclear explosion in a high porosity 
medium, the shock wave separates into a low amplitude precursor, 
which propagates at sonic velocity, and a high intensity stress wave 
which propagates at subsonic velocities. At a range of about 5 
cavity radii the subsonic part of the wave has attenuated to below 
the threshold of pore crushup and propagates at sonic velocities 
from that point on. This paper presents the analysis of acceleration 
and velocity measurements from gages placed in a vertical string in 
satellite holes above 4 nuclear detonations. Only the analysis for the 
precursor and the wave propagation below the threshold of pore 
crushup is presented. 24 figures. 


23484 (CONF-830882—Vol.2, pp 165-175) New tech- 
nique for modeling fracture and spall. Smith, B.W.; Margo- 
lin, L.G. (Los Alamos National Lab., NM). 1983. NTIS, re 
A19/MF AOl1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Recent results in theoretical fracture mechanics have been 
utilized to construct a microphysical model of brittle fracture 
which is computationally straightforward and depends on real 
physical processes and parameters. The Bedded Crack Model 
(BCM) was developed for oil shale rubbling calculations and fol- 
lows the growth of cracks from preexisting microcracks along a set 
of parallel crack planes, due to both tensile and shear stresses. By 
orienting these planes parallel to the ground surface, spall can be 
modeled. The results of BCM calculations with the new SHALE 
code show that spall phenomena can be modeled in a physically re- 
alistic way. Complete separation of spall layers occurs naturally in 
the calculations, so that free fall and slapdown are well represented 
without artificial constructs. Accuracy in spall modeling improves 
accuracy in strength and timing of the downward traveling tensile 
wave which is so important in predicting the formation of a con- 
tainment cage. An improved crack model now exists which follows 
crack growth in three orthogonal sets of crack planes and should 
prove valuable in modeling the cavity region. 


23485 (CONF-830882—Vol.2, pp 179-195) Laboratory 
hydrofracture experiments for containment investigations. 
Cizek, J.C.; Florence, A.L. (SRI International, Menlo Park, 
CA). 1983. NTIS, PC A19/MF A0O1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 
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Laboratory hydrofracture experiments have been performed 
to examine the residual stress fields surrounding exploded cavities 
in rock simulants and Nevada Test Site tuff. Containment-related 
investigations are described concerning source decoupling, source 
configuration, and a free surface. 


23486 (CONF-830882—Vol.2, pp 197-229) In situ steam 
fracture experiments. Lagus, P.L.; Peterson, E.W.; Wu, H.E. 
1983. NTIS, PC A19/MF AOl. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

A downhole steam-generation system has been developed in 
order to obtain in situ steam fracture propagation data for use in 
validating the predictive capability of the Los Alamos National 
Laboratory KRAK code. This system can produce up to 60 moles/ 
second of steam at temperatures (< 1000°C) and pressures (< 10 
MPa) representative of post-shot cavity conditions. Steam flow 
tests have been performed at S-CUBED in a 3-meter long by 20- 
centimeter diameter sand column. in addition, steam fracture experi- 
ments have been conducted at the Nevada Test Site in both a low- 
permeability (e.g., microdarcy range) tunnel bed and high-perme- 
ability (e.g., darcy range) paintbrush-type tuff. This paper describes 
the steam-generation system, the steam-flow and steam-fracture test 
designs, and all test results. 


23487 (CONF-830882—Vol.2, pp 231-252) Comparison 
of the KRAK model with experimental data. Travis, B.J. (Los 
Alamos National Lab., NM). 1983. NTIS, PC A19/MF 
Aol. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

In this paper we compare the KRAK porous flow and frac- 
ture propagation model to two sets of experimental data obtained 
by S-Cubed. The first experiment provided a test of the two-phase 
nonlinear porous flow submodel. Here, steam was injected into a 
vertical column of slightly moist sand. Pressure and temperature 
were monitored at several locations in the column. Flow was rapid 
enough to require a non-Darcy porous flow law to match. the data. 
The second experiment provided a test of steam-driven fracture 
propagation in NTS tuff. Consistent data were obtained on crack 
arrival times and pressure histories in several diagnostic holes situ- 
ated at various distances from the steam source hole. Relevant ma- 
terial property measuremetns were provided by DNA. Comparison 
of KRAK code calculations with these data is discussed. 


23488 (CONF-830882—Vol.2, pp 253-279) Extent of 

gas-fracturing around an explosively driven cavity. Nilson, 
R. RH. (S-CUBED, La Jolla, CA). 1983. NTIS, PC Ai9/MF 
AOl. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

The evolution of gas-driven fractures and the associated 
cavity pressure decay is predicted by a mathematical model which 
includes opening displacements and stress intensity based on linear- 
elastic fracture mechanics, laminar and turbulent friction in the 
driving gas, as well as seepage losses and heat transfer to the 
porous wall rock. A time-marching solution procedure satisfies the 
transport equations in a global or integral sense over three control- 
volume regions: (1) the entire volume of the fracture; (2) a small 
sub-volume at the leading edge of the flow; and (3) the cavity 
volume which feeds the fracture. Engineering calculations are typi- 
cally executed in less than a minute of CPU time. Comparisons 
with exact analytical and numerical results suggest that accuracy is 
within 10 pct for a broad range of test problems including laminar 
and turbulent flows, ideal gases and incompressible liquids, permea- 
ble and impermeable media, prescribed inlet pressure, and pre- 
scribed flow rates. Calculations of borehole pressure decay and 
fracture extent are in good agreement with tailored-pulse, well- 
shooting experiments conducted by Sandia, even in multifracture 
circumstances. The extent of fracturing is predicted for two hypo- 
thetical example problems which are illustrative of decoupled nu- 
clear events. In the first example the cavity pressure is about twice 
as large as the minimum insitu stress, and the fracture extends 
slightly beyond 3 cavity radii. In the second case, the cavity pres- 
sure is ten-fold greater than the confining stress, and a single frac- 
ture could extend as far as 10 radii. Such a fracture would, howev- 





3123 / ERA-9/12 


er, be severely overdriven, suggesting the likelihood of multiple 
fractures which are two or three times shorter. This multifracture 
scenario provides a mechanism for prompt pressure decay without 
excessive fracture extension, in keeping with field observations. 


23489 © (CONF-830882—Vol.2, pp 307-334) LOS flow re- 
duction. Barthel, J.R. (S-CUBED, La Jolla, CA). 1983. 
NTIS, PC A19/MF AO1. 


From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Energy flow in the LOS is thought to consists of two main 
components which are vapor generated by shock propagation near 
the zero room and a jet of mostly condensates (cratering flow) gen- 
erated later by pipe collapse. The pipe collapse also drives a shock 
in the residue of the first vapor flow and may generate additional 
vapor. A model is postulated that correlates jetting with phase 
change of the linear on collapse using a variation of Birkhoff's jet- 
ting theory. This model is supported by PI simulation experiments 
which determine the extent of the source of the cratering flow and 
its variation with linear material. The successes of the nuclear com- 
munity in reducing the source of vapor flow by the use of dense 
extensions and in attenuating the vapor flow by the use of a helical 
strip on the inner wall of the pipe are reviewed. Attempts to reduce 
the source of cratering flow in the PI simulations have produced 
outcomes ranging from modest reduction to large increases. The 
lessons learned from these results are described. Success in reducing 
cratering flow has been achieved much more by attenuation than 
by source reduction. Findings about the mechanisms by which heli- 
ces and stepdown configurations attenuate cratering flow are de- 
scribed. The current state of knowledge of source reduction and 
flow attenuation, for both vapor and cratering flows, is then ap- 
plied to postulate a configuration which seems promising for use in 
the nuclear LOS. 


23490 (CONF-830882—Vol.2, pp 335-363) Efforts to 
reduce pipe flow: the LS-6 experiment. Miller, L.R.E.; 
Thomsen, J.M.; Funston, R.J. (Physics International Co., 
San Leandro, CA). 1983. NTIS, PC A19/MF AO1. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

The objective of the Line-of-Sight (LOS) Pipe Flow Pro- 
gram is to evaluate methods of reducing or eliminating jetted flows 
caused by the ground-shock-induced pipe collapse in Underground 
Nuclear Tests. Two energy sources have been used to simulate te 
ground shock: cylindrical explosive charges surrounding LOS pipe 
models, which give a constant LOS pipe collapse rate (scoping 
tests), and spherical explosive charges driving radially positioned 
LOS pipe models buried in saturated sand test beds, which give a 
decelerating pipe collapse rate (LS tests). This paper discusses the 
results of a recent effort which included 3 scoping tests and one LS 
test, LS-6. Scoping test flash x-ray photographs of exit tubes with 
and without internal steel helices showed qualitatively how the 
helix works to attenuate the jetted flow. Similarities and differences 
between the scoping test and the LS-6 standard, straight LOS pipe 
results are discussed. Twenty-one LOS pipes were tested on the 
LS-6 experiment. 


23491 (CONF-830882—Vol.2, pp 365-378) Containment 
science on a cetrifuge. Gaffney, E.S.; Cheney, J.A. (Univ. of 
California, Davis). 1983. NTIS, PC A19/MF AOI. Contract 
W-7405-ENG-36. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Centrifuge modelling provides a technique for simulating 
large explosive events with only a few grams of explosive. With 
careful testbed preparation, the properties of idealized geologic 
media may be accurately simulated. By using artifical testbeds, the 
uncertainties that accompany field studies can be avoided. Because 
of their small scale and relative inexpensiveness, a large enough 
suite of models can be tested to provide statistical validity to the 
conclusions. The centrifuge offers considerable promise for con- 
verting the practice of containment from an art based only on very 
sketchy past experience, most of it not reproduced, to a science 
worthy of the name. 


23492 (CONF-830882—Vol.2, pp 413-436) Huron Land- 
ing post shot report. Duff, R.E. (S-CUBED, La Jolla, CA); 
LaComb, J.; Bass, R. 1983. NTIS PC A19/MF AOl. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Huron Landing was another in the series of weapons effects 
nuclear tests conducted by the Defense Nuclear Agency. Unique 
features included a helical insert in the LOS for the first time and a 
low-yield add-on physically close to Huron Landing. The following 
general observations were made. The overall experiment was a con- 
tainment success, but about 280 Ci, predominantly Xe" were 
vented from the tunnel complex as a controlled release. Extensive 
LOS diagnostics were included. The slifer results show two 
Brownlee knees corresponding to two discrete gas pulses flowing in 
the LOS. The first pulse trajectory looks much like that from 
Diablo Hawk through the muffler. Then the propagation velocity 
decreased dramatically at a point beyond the end of the helix. The 
second pulse moved at a constant velocity near 0.64 cm/s, a value 
significantly faster than seen previously. The impulse associated 
with both pulses was about a factor of 4 lower than in previous ex- 
perience. No late-time pressure or temperatures were measured 
near the TAPS, but fission products related to gaseous precursors 
were found behind the TAPS. Apparently, induced fission activity 
in the Tu reverse cone was insufficient to account for the radioac- 
tivity seen in the tunnel. This and the RAMS data suggests that the 
LOS was augmented by another leak path in this case. Unexpected- 
ly severe ground motion occurred. It led to fault motion which cut 
cables, failure in the structure drifts, and tunnel collapse beyond the 
end of stemming in the main drift. 


23493 (NVO—275) Analysis of Operation PLUMBBOB 
nuclear test smoky aerial radiological data. Steadman, C.R. 
Jr.; Kennedy, N.C.; Quinn, V.E. (National Oceanic and At- 
mospheric Administration, Las Vegas, NV (USA). Weather 
Service Nuclear Support Office). Mar 1984. Contract AI08- 
76DP00351. 80p. NTIS, PC A05/MF A01; 1; GPO Dep. 
Order Number DE84008939. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report describes the Weather Service Nuclear Support 
Office (WSNSO) analysis of the aerial radiological data collected 
following the SMOKY nuclear test of Operation PLUMBBOB. 
The methods of converting these aerial data to exposure rates com- 
patible with those measured by ground-level monitors are dis- 
cussed. A fallout pattern, based upon the resulting aerial exposure- 
rate values, is presented for the downwind area where no ground- 
level exposure-rate measurements were made. This WSNSO ex- 
tended fallout pattern is compared with a similar analysis prepared 
in the late 1950s. An evaluation of the enhanced fallout areas 
shown in the extended pattern is made. The appendices contain dis- 
cussions of the aerial data collection and analysis procedures, and 
contain tabulated radiological data used in the extended fallout pat- 
tern analysis. 7 references, 6 figures, 3 tables. 


23494 (NVO—280) Report of the investigation of the ac- 
MYTH/MILA 


cident at the MIDAS GRO Trailer Park on 
Rainier Mesa at Nevada Test Site on February 15, 1984. 
(USDOE Nevada Operations Office, Las Vegas). 9 Apr 
1984. 259p. NTIS, PC A12/MF AOl; 1; GPO Dep. Order 
Number DE84011321. 

Portions are illegible in microfiche products. 

Fourteen persons were injured, one fatally, when the ground 
upon which they were working collapsed, forming a subsidence 
crater in the recording trailer park of the MIDAS MYTH/MILA- 
GRO nuclear weapons effects test on Rainier Mesa at the US De- 
partment of Energy's Nevada Test Site on February 15, 1984. 
Those persons injured were contractor and laboratory employees 
from Reynolds Electrical and Engineering Co., Inc. (REECo), Pan 
American World Services, Inc. (PANAM), and the Los Alamos 
National Laboratory (LANL). This report presents the results of an 
investigation into the causes, effects, and response to the accident. 
42 figures. 


23495 Nuclear explosives: the peaceful side. Borg, I. 
(Lawrence Livermore National Lab., CA). New Scientist; 
101: No. 1400, 10-13(8 Mar 1984). 
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The Soviet Union continued a peaceful nuclear explosions 
(PNEs) program which the US dropped in 1973, thus ending an ex- 
change of information between the two countries. The US uses seis- 
mic monitoring to determine the size and nature of Soviet exlosions 
to create underground storage facilities, explore for oil and gas by 
studying the structure of the upper mantle, and to stimulate oil and 
gas reservoirs. Other uses are extinguishing wellhead fires, control- 
ling runaway gas wells, underground mining, and damming. De- 
spite a shortage of information, the long history of the Soviet pro- 
gram suggests it has been successful. 6 figures. 


23496 NUWAX:83: nucleonics in the desert. Lyon, W.S. 
(Oak Ridge National Lab., TN (USA)). Radiochemical and 
Redisensbtical Letters; 58: No. 3, 133-139(12 Sep 1983). 

The 6-day NUWAX-83 (Nuclear Weapon Accident Exer- 
cise) held in May 1983, formally at Port Gaston, Virginia, actually 
in Nevada, was organized by several Federal organizations. A heli- 
copter crash and consequent nuclear explosion contaminating a 
large area with **°Pu and **'Am was simulated. For **°Pu, a mix- 
ture of Ra and *Pd was used. The author participating as a 
member of the ORNL staff describes his experiences, with special 
reference to the on-site chemical analytical work and human condi- 
tions. The author refers to the deficiencies of the analytical capabil- 
ity and equipment, furthermore, he doubts the transferability of sur- 
veying and analytical experiences gained in the desert to an Eastern 
seaboard region. 


4503 Explosion Detection 


REFER ALSO TO CITATION(S) 23495 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


5001 Basic Studies 


REFER ALSO TO CITATION(S) 21940, 21956 


23497 (LDGO—84-2) Variation of arctic cloud cover 
during summer 1979. Part 1. Kukla, G.J. (Columbia Univ., 
Palisades, NY (USA). Lamont-Doherty Geological Observ- 
atory). 1984. Contract AC02-81EV10665. 70p. NTIS, PC 
A04/MF AOl1; 1; GPO Dep. Order Number DE84008996. 

Portions are illegible in microfiche products. 

The variation of arctic cloud cover in time and space during 
the summer of 1979 was charted from satellite imagery in 3 to 7 
day intervals. Charts of the cloud cover in the Arctic Basin cover 
the period from May 17 through August 15. Three classes of cloud 
thickness were separately mapped. Optically thick clouds were 
found to be considerably less frequent than what would be expect- 
ed from earlier analyses of ground and drifting station reports. The 
proportion of the thickest cloud category increased markedly in 
mid-June in connection with a traveling low pressure system which 
originated during early June in Central Asia, crossed the Pole on 
June 13th and dissipated over Baffin Island late in the month. Con- 
currently, the snow in the Central Arctic started melting with a 
subsequent drop in surface albedo and bottom melt of the ice floes. 
Our data show that at least in 1979 the advection of a warm moist 
continental air mass from Central Asia was instrumental in the es- 
tablishment of the summer regime in the Central Arctic. Through- 
out the spring and summer of 1979, there were clear sky episodes 
all over the Arctic Basin lasting long enough to significantly affect 
the surface radiation balance and the dissipation of snow and ice 
cover. 20 references, 19 figures, 7 tables. 


23498 Comments on ‘The distribution of water vapor in 
the stratosphere’ by J.E. Harries. Ellsaesser, H.W. (Univ. of 
California, Livermore). Reviews of Geophysics; 15: No. 4, 
501(Nov 1977). Contract W-7405-ENG-48. 

The author responds to a letter by Harries who reports that 
insufficient data do not exist in his studies to support the claim for a 
stratospheric sink specific for water vapor. (JMT) 
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5002 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 21783, 21792, 21892, 21910, 21911, 21940, 
22050, 23540, 23541, 23543, 23559, 23747, 23754 


23499 (AD-A—136594/9) Environmental monitoring in- 
strumentation and monitoring techniques for space shuttle 
launches. Final report, Jan 82-Jul 83. Swoboda, G.D.; 
Naugle, D.F. (Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX (USA)). Jul 1983. 86p. 
NTIS, PC A05/MF AO1. 

The Space Shuttle emits undesired exhaust materials into the 
atmosphere during a launch including large quantities of hydrogen 
chloride (HCl). The fate of the HCI is not well understood but in- 
cludes deposition and HCl gas revolatilization near the launch pad 
and downwind acid washout, acid rainout and HCl gas dispersion. 
The Air Force and NASA began monitoring missile exhaust ef- 
fluents in the early 1970s. There has been an evolution in monitor- 
ing instrumentation, monitoring techniques and monitoring schemes 
developed jointly by the Air Force and NASA culminating in the 
efforts for Space Shuttle launches at Kennedy Space Center. This 
report reviews and evaluates these efforts and recommends an inte- 
grated program of ground monitors, aircraft monitors and remote 
sensors to monitor shuttle exhaust materials. 


23500 (BNL—51709) Brookhaven National Laboratory 
Coastal Meteorology Program, 1972-1983. Raynor, G.S.; Mi- 
chael, P.; SethuRaman, S.; Brown, R.M.; Hayes, J.V. 
(Brookhaven National Lab., Upton, NY (USA)). Jun 1983. 
Contract AC02-76CH00016. 133p. NTIS, PC A07/MF A011; 
GPO Dep. Order Number DE84008584. 

Research conducted at Brookhaven National Laboratory 
under the Coastal Meteorology and Diffusion Research Program 
from 1972 to 1983 is summarized by the following study areas: Dif- 
fusion Studies, Boundary Layer Studies, Coastal Meteorology Stud- 
ies, Air-Sea Interaction Studies, Coastal Transport and Diffusion 
Climatology, Seabreeze Modeling and Instrument Development, all 
supported by the US Department of Energy. Studies supported by 
the Nuclear Regulatory Commission, the National Science Founda- 
tion and the American Petroleum Institute are also described. A 
summary of a Workshop on Coastal Atmospheric Transport Proc- 
esses, an account of studies in progress, recommendations for future 
research and a description of facilities and instrumentation available 
are also included. A list of all publications and presentations pre- 
pared as part of the program is given with abstracts. 7 figures, 1 
table. 


23501 (CONF-840304—2) Monitoring of electrochemical- 
ly inactive compounds by amperometric toxic gas sensors. 
Stetter, J.R.; Zaromb, S.; Findlay, M.W. Jr. (Argonne Na- 
tional Lab., IL (USA)). 1984. Contract W-31-109-ENG-38. 
2p. NTIS, PC A02/MF A01; GPO Dep. Order Number 
DE84009211. 

From 35. Pittsburgh conference and exposition on analytical 
chemistry and applied spectroscopy; Atlantic City, NJ, USA (5 
Mar 1984). 

A sample of 200 ppM benzene in air was circulated at rate of 
10 mL/min past a heated 0.01-cm diameter platinum filament and 
then past a platinum-black sensing electrode potentiostated at 1.2 V 
versus RHE (reversible hydrogen electrode) in a 30 weight-% sul- 
furic acid electrolyte. The current through the electrode increased 
as the filament temperature was increased to about 600°C. Sensing 
electrodes made of vapor-deposited platinum or platinum-gold alloy 
on porous polytetrafluorethylene yielded proportionately similar re- 
sponses, whereas no significant response was obtained under the 
same conditions with a powdered gold sensing electrode. The 
room-temperature responses to various test compounds of the four 
sensing electrodes were measured at electrode potentials ranging 
from 0.9 V to 1.4 V versus RHE, with and without the heated plat- 
inum filament. The following ten compounds were tested: cyclo- 
hexane, chloroform, tetrachloroethylene, acetic acid, benzene, ni- 
trobenzene, pyridine, benzyl chloride, ethyl acrylate, and tetrahy- 
drofuran. Only the last two compounds elicited significant re- 
sponses without the filament. However, with the filament heated to 
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about 600°C, each of the tested compounds elicited significant re- 
sponses under different conditions. 


23502 (CONF-840374—2) Impact of vegetative hydrocar- 
bon emissions on ambient ozone levels and control program 
development. Hunsaker, D.B. Jr.; Perardi, T.; Umeda, T 
(Oak Ridge National Lab., TN (USA); Bay Area Air Qual- 
ity Management District, San Francisco,,CA (USA)). 1984. 
Contract AC05-840R21400. 16p. NTIS, PC A02/MF AOI; 
GPO Dep. Order Number DE84008515. 

From APCA specialty meeting on environmental impact of 
natural emissions; Research Triangle Park, NC, USA (7 Mar 1984). 

Many plants emit measurable quantities of volatile organic 
compounds into the ambient air, and in recent years these emission 
rates have been determined experimentally for various plant spe- 
cies. In the San Francisco Bay Area the effects of vegetative hy- 
drocarbon emissions on local ozone production: were quantitatively 
assessed.. Major subtasks were to prepare the best possible invento- 
ry of biogenic emissions, and to determine the amount of ozone at- 
tributable to the resulting inventory. A nine-county vegetative hy- 
drocarbon emissions inventory was prepared using a vegetation dis- 
tribution map prepared from Landsat data, and using vegetative hy- 
drocarbon. emission factors developed from results of a Delphi 
Survey of experts in the field. It was estimated that vegetative 
sources in the nine county Bay Area emit about 400 tons/day of 
hydrocarbons. The ozone producing ability of these emissions was 
assessed with the Livermore Regional Air Quality (LIRAQ) model, 
a deterministic grid-based. photochemical computer model devel- 
oped in and for the San Francisco Bay Area. Though the vegeta- 
tive emissions inventory was relatively large and reactive, the effect 
on high hour ozone was modest, probably because of source loca- 
tion. 22 references, 1 figure, 4 tables. 


23503 (EPRI-EM—3469) Manual on indoor air quality. 
Final report. Diamond, R.C.; Grimsrud, D.T. (Lawrence 
Berkeley. Lab., CA (USA)). Feb 1984. Contract AC03- 
76SF00098. 108p. NTIS, PC A06/MF A0O1 - EPRI; GPO 
Dep. Order Number DE84009307. 

This reference manual was prepared to assist electric utilities 
in helping homeowners, builders, and new home buyers to under- 
stand a broad range of issues related to indoor air quality. The 
manual is directed to technically knowledgeable persons employed 
by utility. companies - the customer service or marketing represent- 
ative, applications engineer, or technician - who may not have spe- 
cific expertise in indoor air quality issues. In addition to providing 
monitoring and control techniques, the manual summarizes the link 
between pollutant concentrations, air exchange, and energy conser- 
vation and describes the characteristics and health effects of select- 
ed pollutants. Where technical information is too lengthy or com- 
plex for inclusion in this volume, reference sources are given. 112 
references, 19 figures, 13 tables. 


23504 . (ORAU/TEA—84-1(M)) Changing pattern of CO, 
emissions, Rotty, R.M.; Marland, G.; Treat, N. (Oak Ridge 
Associated Universities, Inc., TN (USA)). Mar 1984. Con- 
tract AC05-760R00033. 26p. NTIS, PC A03/MF AO1; 
GPO Dep. Order Number DE84010086. 

Calculations of global CO. emissions using fuel production 
data have, demonstrated that the annual emissions rate grew at a 
rate of 4.5% per year before 1973 and about half that rate after 
1973. However, in projecting future emissions, fuel consumption 
rather than production data should be considered. In this analysis 
the world was divided into six fuel-consuming segments, and for 
each segment growth in COz2 emissions during the past three dec- 
ades was carefully analyzed. Not only have CO: emissions from the 
developing: nations been growing at a higher rate than those from 
the developed world, but the developing nations do not show ‘the 
reduction in growth rate evident in the data for North America, 
Western Europe, and Japan following 1973. Data for nations with 
centrally planned economies do not show steady growth rates 
during either 1950 to 1973 or 1973 to 1980, nor is the typical dis- 
continuity of 1973 evident. Projections for the future require an un- 
derstanding of reasons for change. Disaggregation of the data into 
homogeneous segments offers a start in this understanding. For the 
next few decades increases in atmospheric CO2 concentrations will 
be largely determined by fuel policies in the developed nations of 
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the world, but before the middle of the next century, fuel policies 
of the rapidly growing nations will become extremely important, if 
not dominant, in the world COs picture. 8 references, 9 figures. 


23505 (PB—84-135615) Measurement of the concentra- 
tion of sulfur dioxide, nitrogen oxides, and ozone in the na- 
tional archives building. Final report. Hughes, E.E.; Myers, 
R. (National Bureau of Standards, a. NTE DC (USA)). 
4 1983. 25p. (NBSIR—83-2767). NTIS, PC A02/MF 
A 

Sponsored in part by General Services Administration, 
Washington, DC. 

mtinuous measurements of nitrogen oxides, sulfur dioxide 

and ozone were made consecutively at locations in the stack areas 
of the National Archives building in Washington, DC. Similar 
measurements were made at single locations in the Madison Build- 
ing of the Library of Congress and the East Wing of the National 
Gallery of Art. The results indicate that the ventilating system of 
the National Archives has no effect on the concentration of nitro- 
gen oxides or sulfur dioxide drawn into the building. The results for 
ozone were inconclusive. The newer ventilating systems of the 
Madison Building and the East Wing are effective in removing 
sulfur dioxide but not the oxides of nitrogen. 


23506 (PB—84-140870) Comprehensive assessment of the 
specific compounds present in combustion processes. Volume 
1. Pilot study of combustion emissions. variability. Final 
report. Haile, C.; Stanley, J.S.; Lucas, R.M.; Nulton, C.P.; 
Yauger, W.L. Jr. (Midwest Research Inst., Kansas City, 
MO (USA)). Jun 1983. 317p. NTIS, PC A14/MF A0O1. 

Prepared in cooperation with Research Triangle Inst., Re- 
search Triangle, NC, Southwest Research Inst., San Antionio, TX, 
and Gulf South Research Inst., New Orleans. 

This pilot study was conducted as a prelude to a nation wide 
survey of organic emissions from major stationary combustion 
sources, The primary objectives of the pilot study were to obtain 
data on the variability of organic emissions from two such sources 
and to evaluate the sampling and analysis methods. These data are 
used to construct the survey design for the nationwide survey. The 
compounds of interest are polynuclear aromatic hydrocarbons 
(PAHs) and chlorinated aromatic compounds, including polychlori- 
nated biphenyls (PCBs), polychlorinated dibenzo-p-dioxins 
(PCDDs), and polychlorinated di-benzofurans (PCDFs). Of particu- 
lar interest is 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). In addi- 
tion total cadmium was also determined in special samples from 
both plants to meet special Environmental Protection Agency 
(EPA) needs. A summary of the results of this study is contained in 
Section 2 of this report. Section 3 presents recommendations for 
future work. Brief descriptions of the two combustion sources are 
contained in Section 4. The sampling and analysis methods are de- 
scribed in Sections 5 and 6. Sections 7 and 8 present the field test 
data and analytical results. The analytical quality assurance results 
are summarized in Section 9. Section 10 presents the emissions re- 
sults and Section 11 is a statistical summary of the emissions results. 


23507 (PB—84-141159) Data base for plumes with —_— 
icant plume and cle scattering. In 

report, Jun 80-Jun 82. Seigneur, C.; Johnson, C.D.; penn 
son, J.A.; McDonald, J.A.; Richards, L.W. (Systems Appli- 
cations, Inc., San Rafael, CA (USA)). Jan 1984. 47p. NTIS, 
PC A03/MF AOl1. 

VISTTA (Visibility Impairment due to Sulfur Transport and 
Transformation in the Atmosphere) is a program sponsored by the 
U.S. Environmental Protection Agency to study the effect of an- 
thropogenic emissions on atmospheric visibility. During the winter 
and summer of 1981, plume measurement programs were conducted 
in the vicinity of the Kincaid power plant near Springfield, Illinois; 
the Labadie power plant near St. Louis, Missouri; the La Cygne 
power plant near Kansas City, Missouri; the Magma copper smelter 
near San Manuel, Arizona; the Phelps-Dodge copper smelter near 
Douglas, Arizona. This report presents a data base collected during 
the 1981 VISTTA field program that can be used for plume visibili- 
ty model evaluation. Specific data from nine sight paths through 
the Kincaid power plant plume on 20, 24, and 25 February 1981, 
the Labadie power plant plume on 24 and 29 August 1981, and the 
San Manuel smelter on 8 September 1981. 
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23508 (PNL-SA—12156) Dry deposition velocities. 
Sehmel, G.A. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1984. Contract AC06-76RL01830. 2ip. 
(CONF-8403106—1). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. Order Number DE84008647. 

From California Air Resources Board workshop on dry acid 
deposition; San Francisco, CA, USA (26 Mar 1984). 

Portions are illegible in microfiche products. 

Dry deposition velocities are very difficult to predict accu- 
rately. In this article, reported values of dry deposition velocities 
are summarized. This summary includes values from the literature 
on field measurements of gas and particle dry deposition velocities, 
and the uncertainties inherent in extrapolating field results to pre- 
dict dry deposition velocities are discussed. A new method is de- 
scribed for predicting dry deposition velocity using a least-squares 
correlation of surface mass transfer resistances evaluated in wind 
tunnel experiments. 14 references, 4 figures, 1 table. 


23509 (SLU-ESO-TR—20) Sealed glass ampoule sam- 
pling method for gas-chromatographic soil air investigations. 
Malmborg,P. (Sveriges Lantbruksuniversitet, Uppsala. Inst. 
foer Ekologi och Miljoevaard). 1983. 46p. NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE84770228. 

Portions are illegible in microfiche products. 

For the analysis of the composition of soil air, gas chromato- 
graphic (GS) techniques are often suitable. Severe stability prob- 
lems arise, however, when the gas chromatograph is taken out into 
the field for direct sampling and injection. Soil air samples brought 
to the laboratory for analysis on the other hand, frequently change 
their composition during transport and storage due to diffusion, 
leakage and other processes in most types of vessels. An effort to 
overcome this storage problem has been made and this work de- 
scribes a method, by which small air soil samples are sealed in glass 
ampoules for subseuent GC-analyses in the laboratory. Developed 
techniques for injection of the samples into the gas chromatograph 
are discussed and some results obtained with this method within the 
frame of the Energy Forest Project are presented dealing with 
CO.-depth profiles, seasonal variations in the soil air composition 
and comparison between different field stations. 


23510 (UCD—472-128, pp 115-118) Comparison of in- 
spirable airborne particle size selective sampling and respira- 
tory tract penetration. Raabe, O.G. Aug 1983. NTIS, PC 
A09/MF A011. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Both the Environmental Protection Agency (EPA) and the 
American Conference of Governmental Industrial Hygienists 
(ACGIH) are proposing a thoracic sampler to collect airborne par- 
ticles indicative of those that may be presented to the lung during 
normal respiration through the mouth, based upon a ten microme- 
ter aerodynamic diameter cut-size. Earlier standards for respiratory 
samplers (Atomic Energy Commission [AEC] and ACGIH) empha- 
sized deep lung pulmonary penetration of particles during respira- 
tion via the nose. We have quantitatively compared these types of 
samplers and found the thoracic sampler to slightly overemphasize 
the importance of larger particles (larger than ten micrometer aero- 
dynamic diameter) even for mouth breathing and the traditional 
respirable dust sampler to slightly overemphasize intermediate par- 
ticles (larger than two micrometer aerodynamic diameter) for nose 
breathing while underestimating the exposure during mouth breath- 
ing. These sample types are recommended for use in conjunction 
with total mass sampling to yield information on potential risk to 
lung as well as upper respiratory tract deposition. 


23511 (UCD—472-128, pp 119-121) Determination of 
SIV) in particulate matter. Dasgupta, P.K. (Texas Tech. 
University, Lubbock). Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

The presence of sulfite and other S(IV) species in power 
plant fly ash and other particulate matter released to the environ- 
ment is of interest because of the potential health-related biological 
activity of sulfite anions if these particles are inhaled. A method 
was developed for extracting S(IV) from particle samples with a 
formaldehyde-based solution containing a chelating agent for the 
improved dissolution of insoluble sulfites. Measurements were made 
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subsequently using a spectrophotometric determination based upon 
the Schiff reaction with paraosaniline. Although no detectable sul- 
fites species were found in older samples of power plant coal fly 
ash, about 10 ppM was found in fresh coal fly ash from a small 
power unit and about 13 ppM was found in a coal-oil mixture fly 
ash. Larger quantities (up to 1600 ppM) were found in lead and 
copper smelter flue dust samples. 


23512 (UCD—472-128, pp 122-124) Identification of 
high molecular weight nitroaromatic compounds from coal fly 
ash. Harris, W.R.; Okamoto, D.J.; Chess, E.K.; Wilson, 
B.W. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

A large sample of stack-collected coal fly ash was extracted 
with 60:40 nu/nu benzene:methanol to remove as much of the solu- 
ble organic material as possible. This solution was concentrated by 
gentle evaporation, and was then fractionated on a series of high 
performance liquid chromatography columns to generate samples 
suitable for probe mass spectrometric analysis. A series of nitrated 
derivatives of Cz:Hi2 polycyclic aromatic hydrocarbon have been 
tentatively identified by low and high resolution mass spectrometry 
and gas chromatography. The series includes a mononitro, two din- 
itro isomers, and a trinitro derivative. 


23513 (UCID—18878-83-Summ.) Atmospheric studies in 
complex terrain: executive summary. Technical progress 
report, FY-1979 through FY-1983. Gudiksen, P.H.; Dicker- 
son, M.H. (eds.). (Lawrence Livermore National Lab., CA 
(USA)). Aug 1983. Contract W-7405-ENG-48. 44p. 
(ASCOT—84-2). NTIS, PC A03/MF A01; GPO Dep. 
Order Number DE84005740. 

In 1978, the Office of Health and Environmental Research 
of the Assistant Secretary for Environment in the Department of 
Energy developed a program aimed specifically at atmospheric 
studies in complex terrain - ASCOT. The ASCOT program was 
designed to develop the technology needed to assess atmospheric 
properties and the impact of energy sources on air quality in areas 
of complex terrain. The ASCOT team is composed of scientists 
from DOE national laboratories, other federal laboratories, and uni- 
versity programs. To initiate the program, each participating labo- 
ratory and university was asked to redirect funds into an area fo- 
cusing on research that involved atmospheric boundary layer flow 
subject to interactions with complicated underlying terrain. The 
two broad objectives under which the program was organized are: 
to improve fundamental knowledge of transport and dispersion 
processes in complex terrain; and to utilize this improved insight 
into the physics of terrain dominated flows to provide a methodolo- 
gy for performing air quality assessments. The initial focus of the 
ASCOT program has been on the transport and dispersion of pol- 
lutants entrained in or near nocturnal drainage flows. This phe- 
nomenon was selected on the basis of its importance for transport- 
ing pollutants from energy related facilities to population or agri- 
cultural centers that are generally situated within valleys. The Gey- 
sers geothermal area in northern California, a large geothermal 
power producing region situated within the coastal-mountain range 
was chosen as the primary field experimental area. Three series of 
major field experiments were conducted in this area; while smaller 
scale studies were carried out at Rattlesnake Mountain near Rich- 
land, Washington, Corral Gulch in western Colorado, and on Para- 
jarito Mountain near Los Alamos, New Mexico to evaluate cold air 
drainage on relatively simple slopes. 1 figure, 4 tables. 


23514 (UCRL—89460) Phenomenology and modeling of 
heavy gas dispersion. Morgan, D.L. Jr.; Chan, S.T.; Morris, 
L.K. (Lawrence Livermore National Lab., CA (USA)). 
Nov 1983. Contract W-7405-ENG-48. 2lp. (CONF- 
840475—3). NTIS, PC A02/MF A0O1; 1; GPO Dep. Order 
Number DE84008800. 

From Hazardous material spills conference; Nashville, TN, 
USA (9 Apr 1984). 

Portions are illegible in microfiche products. 

The dispersion of hazardous heavy gases in the atmosphere 
is subject to certain physical phenomena not present in the disper- 
sion of passive pollutants. In predicting the size and location of the 
hazardous region of concentration, it is important to consider the 
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alteration in turbulent diffusion, gravity flow, and, for cold gases, 
heat flow from the ground. The existence and significance of these 
phenomena have been confirmed by quantitative measurements of 
their effects in the Burro and Coyote series of large-scale liquefied 
natural gas (LNG) spill experiments. The physics basic to these 
phenomena has been incorporated into two predictive computer 
models: SLAB (one-dimensional) and FEM3 (three-dimensional). 
These models have been used to simulate the experiments, and their 
results have been compared to the experimental data. Both models 
perform reasonably well in predicting the downwind extent of haz- 
ardous concentration as well as the size and shape of the gas cloud. 
In addition, FEM3 can predict details of the dispersing cloud such 
as cloud bifurcation and terrain effects. 12 references, 6 figures. 


23515 (UCRL—89842) Application of optical cross-path 
wind sensors to pollution advection studies in complex terrain. 
Porch, W.M. (Lawrence Livermore National Lab., CA 
(USA)). Mar 1984. Contract W-7405-ENG-48. 13p. (CONF- 
840612—3). NTIS, PC A02; 3; GPO Dep. Order Number 
DE84008543. 

From Air Pollution Control Association annual meeting; San 
Francisco, CA, USA (25 Jun 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The application of spatial averaging remote sensing of mete- 
orological measurements in complex terrain wind field determina- 
tion is described. These measurements prove useful in determining 
the spatial and temporal representativity of wind fields determined 
from tower mounted conventional anemometers in complex terrain, 
as well as providing useful direct input to numerical pollution trans- 
port models. These models are limited to grid sizes of hundreds of 
meters in complex terrain to include the tropographic effects over 
distances of many miles. Spatially averaged winds are ideal input 
under these circumstances and have been shown to improve the 
model results. 11 references, 6 figures, 1 table. 


23516 Climatic effects of atmospheric carbon dioxide. 
MacCracken, M.C. (Lawrence Livermore National Lab., 
CA). Science (Washington, D.C.); 220: 873-875(May 1983). 
Contract W-7405-ENG-48. 

A numerical model developed by Hansen, et. al. for predict- 
ing global warming due to increasing CO. concentrations is criti- 
cized for failure to account for a number of global climatic vari- 
ations since the 1930's. In addition, the size of the CO2-induced 
temperature change is questioned. 


23517 Aromatic diesel emissions as a function of engine 
conditions. Jensen, T.E.; Hites, R.A. (Indiana Univ., Bloom- 
ington). Analytical Chemistry; 55: No. 4, 594-599(Apr 1983). 

The abundance and distribution of the alkyl homologues of 
polycyclic aromatic hydrocarbons (naphthalene, fluorene, phenan- 
threne, pyrene, fluoranthene, and phenylnaphthalene) and oxygenat- 
ed polycyclic aromatic hydrocarbons (naphthalenecarboxaldehydes, 
fluoren-9-one, biphenylcarboxaldehydes, phenanthrenecarboxalde- 
hydes, and thioxanthen-9-one) in the organic extractables of partic- 
ulates produced by a diesel engine are reported. Samples were ob- 
tained at three engine loads and at three fuel injection timing condi- 
tions. The concentrations of alkyl homologues of polycyclic aro- 
matic hydrocarbons (PAH) and oxy-PAH on the particulates were 
found to decrease as cylinder exhaust temperature increased. The 
degree of alkylation for the most abundant homologue of these 
compounds increased by one to two carbons as the cylinder exhaust 
temperature was decreased. 


23518 Time-dependent leaching of coal fly ash by chelat- 
ing agents. Harris, W.R.; Silberman, D. (Univ. of California, 
Davis). Environmental Science and Technology; 17: No. 3, 
139-145(Mar 1983). 

The rates of leaching of several transition-metal ions from 
coal fly ash by pH 7.4 solutions of the chelating agents citric acid, 
EDTA, histidine, and glycine have been measured. These results 
are compared to leaching of the same fly ash by 0.5 M HCl, 0.10 M 
pH 7.4 Tris buffer, 0.5 M NH,OH, and canine serum. The general 
order of leaching ability is HCI> >EDTA ~ citric acid > histi- 
dine > glycine ~ Tris. Canine serum is more effective as a leach- 
ing agent than one would predict on the basis of its concentrations 
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of citrate and histidine, so that other biological chelators, possibly 
cysteine, appear to be important leaching agents. For the trace ele- 
ments Zn, Mn, Cr, Ni, and Cu, the initial leaching rates with 0.5 M 
HCl range from 350 to 850 yg of metal per gram of ash per day 
(ppm/day). The rates drop by 1-2 orders of magnitude within 24 h 
and then level off at 1-10 ppm/day. The initial rates with EDTA 
and citric acid are also high, ~ 100-400 ppm/day, but they fall off 
even more rapidly than the HCl leaching rates. The leaching of va- 
nadium is exceptionally rapid, with initial rates of 1000-3000 ppm/ 
day. In addition, EDTA and citric acid leach over 50% of the acid- 
soluble vanadium compared to only 10-35% of the other transition 
metals. 


23519 Determination of aflatoxins in air samples of 
refuse-derived fuel by thin-layer chromatography with laser- 
induced fluorescence spectrometric detection. Bicking, 
M.K.L.; Se R.N.; Svec, H.J. (Iowa State Univ., 
Ames). Analytical Chemistry; 55: No. 2, 200-204(Feb 1983). 

An analytical method is described which allows determina- 
tion of aflatoxins in a complex matrix. An apparatus has been devel- 
oped that quantitates fluorescent compounds on thin-layer chroma- 
tography plates. A nitrogen laser excitation source produces a de- 
tection limit of 10 pg for four aflatoxins. Aflatoxin Bl has been 
found at levels up to 17 ppb in solid samples collected from the air 
at a plant which produces refuse-derived fuel. 7 figures, 1 table. 


23520 Effects of reduced ventilation on indoor air quality 
in an office building. Turiel, I.; Hollowell, C.D.; Miksch, 
R.R.; Rudy, J.V.; Young, R.A. (Lawrence Berkeley Lab., 
Berkeley, CA). Atmospheric Environment; 17: No. 1, 51- 
64(1983). Contract W-7405-ENG-48. 

Indoor air quality was monitored at an office building in San 
Francisco, CA where occupants had registered eye, nose and throat 
irritation complaints. Portable air pollution monitoring equipment 
was placed onsite to monitor air outdoors and at three indoor sites 
(a waiting room, an interview room and an office room), and data 
were taken under two different ventilation rates. The parameters 
measured were outside air flow rates, temperature, relative humidi- 
ty, odor perception, microbial burden, particulate mass, formalde- 
hyde and other organics, carbon dioxide, carbon monoxide and ni- 
trogen dioxide. Carbon dioxide concentrations increased as the ven- 
tilation rate decreased; odor perceptibility increased slightly at the 
lowest ventilation rate, and other pollutants generally showed very 
low concentrations, which increased when ventilation was reduced. 
In no case, however, did levels exceed current health standards for 
outdoor air, nor was any one contaminant found to be responsible 
for the medical symptoms reported by occupants. It is possible that 
a synergistic effect of the various contaminants and environmental 
conditions may account for the discomfort of occupants. 


23521 Acid rain and forest productivity. Johnson, D.W. 
(Oak Ridge National Lab., TN). pp 37-52 of Acid deposi- 
tion causes and effects: a state assessment model. Green, 
A.E.S.; Smith, W.H. (eds.). Rockville, MD; Government In- 
stitutes, Inc. (1983). (CONF-8303116—). Contract W-7405- 
ENG-26. 


From Workshop on acid deposition causes and effects - a 
state assessment model; Gainesville, FL, USA (23 Mar 1983). 

Acid rain can cause increases or decreases in forest produc- 
tivity depending on site nutrient status and the duration and rate of 
inputs. Some acid irrigation studies have shown short-term growth 
increases due to increased N availability, yet long-term growth re- 
ductions remain theoretically possible because of cation depletion 
and toxic aluminum accumulations in soils. It cannot be overempha- 
sized that the problem of assessing acid rain effects on forest pro- 
ductivity is one of quantification. Generalizations about acid rain ef- 
fects without reference to the amount of acidic input and site nutri- 
ent conditions are hazardous. 


23522 Regional perspective on aquatic effects of acid dep- 
osition. Hendrey, G.R. (Brookhaven National Lab., Upton, 
NY). pp 53-61 of Acid deposition causes and effects: a state 
assessment model. Green, A.E.S.; Smith, W.H. (eds.). Rock- 
ville, MD; Government Institutes, Inc. (1983). (CONF- 
8303116—). 
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From Workshop on acid deposition causes and effects - a 
state assessment model; Gainesville, FL, USA (23 Mar 1983). 

Acidifications of surface waters has occurred in several areas 
of the world. Thousands of water bodies have been altered. In 
many individual cases the relationship to acid deposition is not con- 
clusively proven so debate continues concerning the cause. An ap- 
proach to evaluation of cause-effect relationships of acidification is 
by regional basis. There is a striking coincidence between regions in 
which acidification is observed and annual average acidity of wet 
deposition expressed as pH of 4.7 or less (or wet sulfate deposition 
of 2 g m™? yr“ or more). While wet deposition pH and wet sulfate 
deposition represent a large fraction of total acids or acid forming 
substances deposited (“acid deposition”), they appear to be reasona- 
ble surrogates for total deposition of acids and acid forming sub- 
stances (SO/sub x/, NO/sub x/, NH,). Within acidified waters sul- 
fate is the major anion and it dominates the chemistry of acidified 
waters. In most cases no source for sulfate ions other than atmos- 
pheric deposition can be demonstrated. Nitrate correlates well with 
peak acidity in areas having persistent snow pack but it can be 
shown that episodes of high acidity would be much less severe if 
sulfate were absent. Finally, the historical record of acidification 
from fisheries, paleolimnology and aquatic chemistry point to a 
recent and simultaneous acidification of waters in geologically sen- 
sitive areas. While many hypotheses have been advanced to explain 
them all as well as does “acid deposition”. 


23523 Acidic deposition: review of current knowledge. 
Knudson, D.A. (Argonne National Lab., IL). pp 647-657 of 
Energy in the man-built environment. Anglin, R.L. Jr (ed.). 
New York, NY; American Society of Civil Engineers 
(1982). (CONF-810808—). 

From Energy in the man-built environment: the next decade 
specialty conference; Vail, CO, USA (3 Aug 1981). 

Atmospheric acidic deposition and its related impacts may 
become one of the more difficult energy/environmental issues to 
resolve in the 1980s. Since initial discovery of the phenomenon as a 
significant environmental concern, many of the early explanations 
and theories have been critically re-examined. Comparison of some 
early explanations and assessments with current understanding, sup- 
ported by recent data, is provided. 26 references, 1 table. 


23524 Effects of simulated acidic rain on yields of field- 
grown crops. Evans, L.S. (Brookhaven National Lab., 
Upton, NY); Lewin, K.F.; Cunningham, E.A.; Patti, M.J. 
New Phytologist; 91: 429-441(1982). Contract AC02- 
76CHO00016. 

Experiments were performed to determine the effects of sim- 
ulated acidic rainfall on yields of radish (Raphanus sativa L.), 
garden beet (Beta vulgaris L.), kidney bean (Phaseolus vulgaris L.) 
and alfalfa (Medicago sativa L.) grown under standard agronomic 
practices. The plants were exposed to small additions of simulated 
rain at pH levels of 5.7, 4.0, 3.1 and 2.7. The spray-to-wet simulated 
rain applications were similar in volume to the median of all ambi- 
ent rainfall showers. Some plants received no simulated rainfall and 
all were exposed to ambient rainfall at Brookhaven National Labo- 
ratory (Upton, NY), which had a mean weighted pH of 4.06 during 
the summer of 1980. Root mass of radish was not significantly af- 
fected by simulated acidic rainfall. The absence of a decrease in 
root yields in radish was coincident with an absence of visible foliar 
injury. Beet plants treated with simulated rain applications of pH 
4.0, 3.1 and 2.7 showed significant decreases in yield compared 
with yields under both the ambient rainfall only and pH 5.7 simu- 
lated rain treatments. Root yields of beet exposed to simulated rain 
at pH 5.7, 4.0. 3.1 and 2.7 were 110, 79, 84 and 86% of those re- 
ceiving ambient rainfall only. Foliar injury on beet was attributed 
to exposure both to simulated acidic rain of pH 4.0, 3.1 and 2.7 and 
to several consecutive ambient rainfalls which had an average pH 
of 3.9. This is the first experiment showing visible foliar injury due 
to either ambient rainfalls or simulated rain above pH 3.1 under ag- 
ronomic conditions. These studies suggest that no generalizations 
about crop sensitivity with regard to either plant portion harvested 
(e.g. roots, fruits, leaves) or taxonomic considerations can be made 
at the present time. 
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23525 Variation in chemical wet deposition with meteoro- 
logical conditions. Raynor, G.S.; Hayes, J.V. (Brookhaven 
National Lab., Upton, NY). Atmospheric Environment; 16: 
No. 7, 1647-1656(1982). Contract AC02-76CH00016. 

Analysis of hourly sequential precipitation samples collected 
at Brookhaven national Laboratory over a 4-y perioa shows sys- 
tematic relationships between amounts of chemicals deposited in 
precipitation and meteorological conditions. Samples were taken by 
an automatic, sequential sampler and measured for pH, conductivity 
and the concentrations of major ions. Concurrent measurements 
and observations were made of the synoptic situation, precipitation 
type and rate, wind speed and direction, and temperature. Results 
demonstrate that precipitation amount alone is not an adequate pre- 
dictor of chemical wet deposition because of the variability of con- 
centration in precipitation which is a complex function of emission 
rates and atmospheric processes. Results, however, document those 
conditions under which most material is deposited and those cir- 
cumstances in which deposition occurs at the greatest rate. When 
classified by season, hydrogen and sulfate ion deposition are great- 
est in the summer when precipitation is lowest and least in the 
winter when precipitation is greatest. Nitrogen in both nitrate and 
ammonium has a similar but less extreme pattern. By synoptic type, 
all chemicals are deposited most heavily in warm front precipitation 
but the fraction of hydrogen and sulfate deposited in cold front and 
squall line hours is greater than the fraction of precipitation. All 
chemicals are deposited most heavily in steady rain when examined 
by precipitation type but thunder showers deposit chemicals of an- 
thropogenic origin in amounts disproportionate to precipitation 
amounts. Results are also presented from data classified by other 
parameters. 


23526 Effects of acidic precipitation and acidity on soil 
microbial processes. Francis, A.J. (Brookhaven National 
Lab., Upton, NY). Water, Air, and Soil Pollution; 18: 375- 
394(1982). Contract AC02-76CH00016. 

Effects of soil acidity on microbial decomposition of organic 
matter and transformation of N in an acid forest soil were investi- 
gated. In the oak-leaf-amended pH-adjusted acid soils, CO2 produc- 
tion in 14- and 150-day preincubated samples decreased by about 6 
and 37%, respectively. In the control (unamended) acidified soils, 
reductions in CO: production of 14% in 14-day preincubated sam- 
ples and of 52% in 150-day samples were observed. Ammonia for- 
mation in the pH-adjusted acid soil was about 50% less than in the 
naturally acid soil. Increased rates of ammonification and nitrifica- 
tion were observed in the pH-adjusted neutral soil. Little autotro- 
phic and heterotrophic nitrifying activity was detected in naturally 
acid and acidified forest soils. The rate of denitrification was rather 
slow in acid soil, and at greater acidities N2O was the predominant 
end product. The abundance of N-fixing free-living bacteria was 
very low in acidic and acidified forest soils, and N gains by asym- 
biotic bacterial fixation in an acid forest ecosystem may be insignifi- 
cant. These results suggest that further acidification of acid forest 
soils by addition of H2SO, or by acid precipitation may lead to sig- 
nificant reduction in the leaf litter decomposition, ammonification, 
nitrification, and denitrification and thus reduce nutrient recycling 
in the forest ecosystem. 


23527 Analysis of Burro series 40-m* LNG spill experi- 
ments. Koopman, R.P.; Cederwall, R.T.; Ermak, D.L.; 
Goldwire, H.C. Jr.; Hogan, W.J.; McClure, J.W.; McRae, 
T.G.; Morgan, D.L.; Rodean, H.C.; Shinn, J.H. (Lawrence 
Livermore National Lab., CA). Journal of Hazardous Mate- 
rials; 6: 43-83(1982). 

The US Department of Energy sponsored a series of nine 
field experiments (Burro series) conducted jointly in 1980 by the 
Naval Weapons Center, China Lake, California, and the Lawrence 
Livermore National Laboratory to determine the transport and dis- 
persion of vapor from spills of liquefied natural gas (LNG) on 
water. The spill volume ranged from 24 to 39 m*%, the spill rate 
from 11.3 to 18.4 m*/min, the wind speed from 1.8 to 9.1 m/s, and 
the atmospheric stability from unstable to slightly stable. Wind 
speed and direction, gas concentration, temperature, humidity, and 
heat flux from the ground were measured at different distances 
from the spill point and at different elevations relative to ground 
level. The wind and gas-concentration data were analyzed to fur- 
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ther define the fluid dynamic and thermodynamic processes associ- 
ated with the dispersion of the gas cloud. Data pertaining to differ- 
ential boiling of LNG and observed rapid phase-transition explo- 
sions were also analyzed. The turbulent processes in the lower at- 
mospheric boundary layer dominated the transport and dispersion 
of gas for all experiments except under very low wind-speed condi- 
tions. Differential boiloff of LNG was observed with resultant en- 
richment of ethane and propane in the cloud at later times. Ener- 
getic rapid phase transition (RPT) explosions did occur during the 
Burro 6 and 9 tests. These explosions were large enough to damage 
the facility and raise questions about the coupling of the RPT-pro- 
duced shock wave into the ethane-rich region of the cloud. (DT) 


23528 Residence times in reservoirs under non-steady- 
state conditions: application to atmospheric SO. and aerosol 
sulfate. Schwartz, S.E. (Brookhaven National Lab., Upton, 
NY). Tellus; 31: No. 6, 530-547(Dec 1979). 

The definitions of the residence times describing the rate of 
removal of materials from natural reservoirs, i.e., the mean age, the 
mean transit time, and the turn-over time, have been extended to 
encompass time-dependent rates of introduction and removal. This 
treatment leads to two sets of such residence times, pertinent either 
to material present in the reservoir at a given observation time or 
to material that entered the reservoir at a given time of introduc- 
tion. Whereas the former quantities reflect the time dependence of 
both the rates of introduction and removal processes, the latter 
quantities are properties only of the rates of removal processes. Re- 
lationships are examined among the several residence times, as well 
as to the burden of material in the reservoir attributable to a given 
rate of introduction. Additionally the several definitions are ex- 
tended to encompass secondary materials, i.e., materials formed in 
situ as a consequence of reactions of materials directly introduced. 
The above framework is applied to a consideration of the residence 
times and burdens of atmospheric SO2 and sulfate aerosol, for as- 
sumed time-dependent rates of SO2-to-sulfate conversion and dry 
deposition. It is found that even for such rates exhibiting strong di- 
urnal modulation, as expected from considerations of photochemi- 
cal reaction rates and atmospheric stability, the turn-over times and 
atmospheric burdens of SOz and sulfate exhibit relatively little diur- 
nal modulation, unless the fraction of SO2 removed per day sub- 
stantially exceeds 50%, a circumstance that is at variance with the 
present understanding of the fate of this material in the atmosphere. 
These considerations suggest that it may be adequate for many pur- 
poses to model the evolution of atmospheric sulfur compounds ac- 
cording to diurnal average rate coefficients. 
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REFER ALSO TO CITATION(S) 22050, 22060, 23549, 23552, 23553, 23570, 
23571, 23714 


23529 (AAEC/E—569) AAEC tritium list no. 5 1981- 
1982. Calf, G.E.; Stokes, R.C. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). Jun 
1983. 25p. NTIS (US Sales Only), PC A02/MF A01. Order 
Number DE84701266. 

Details are given of the concentration of the environmental 
isotope tritium in monthly precipitation samples taken at 16 stations, 
situated throughout Australia, during the period 1981-1982. Tritium 
levels in Australia have now been estimated for 13 years. The re- 
sults show a significant decrease in tritium concentration in rainfall 
at all monitoring stations. 


23530 (DOE/ER/60186—2) Environmental properties of 
polonium-218. Goldstein, S.D. (Illinois Univ., Urbana 
(USA). Dept. of Civil Engineering). 1983. Contract AC02- 
83ER60186. 86p. NTIS, PC A05/MF A0l; GPO Dep. 
Order Number DE84008504. 

Thesis. 

An investigation was undertaken of the atmospheric chemis- 
try of the radon decay product polonium-218. Previous work has 
indicated that two mechanisms of neutralization of the singly 
charged ion exist. Charged RaA can be neutralized by reacting 
with oxygen to form a polonium oxide ion that has a higher ioniza- 
tion potential than that of the polonium metal, and then accepting 
an electron transferred from a lower ionization potential gas. It was 
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been determined that the polonium dioxide has an ionization poten- 
tial in the range of 10.35 to 10.53 eV. It has also been determined 
that RaA can be neutralized, in the absence of oxygen, from the 
scavenging of electrons by a trace gas such as water or nitrogen 
dioxide and the diffusion to the polonium ion. To verify the pres- 
ence of the second neutralization mechanism, nitrogen dioxide in ni- 
trogen concentrations in the range of 1 ppM to 50 ppB were exam- 
ined. Complete neutralization of RaA was observed at nitrogen di- 
oxide concentrations greater than 700 ppB. For concentrations less 
than 700 ppB, the degree of neutralization was found to decrease. 
12 references, 3 figures, 8 tables. 


23531 (EHD—82-76) Environmental radioactivity in 
Canada, July - December 1979. (Department of National 
Health and Welfare, Ottawa, Ontario (Canada). Health Pro- 
tection Branch). Oct 1980. 60p. NTIS (US Sales Only), PC 
A04/MF A0O1. Order Number DE84701111. 

In this report data are presented for the natural background 
levels of radiation experienced in Canada during the last half of 
1979, and for the radiation doses received due to fallout and the 
operation of nuclear power plants, the Nanticoke coal-fired power 
plant, and various research reactors. 


23532 (EIR—475) Calculation of cooling tower plumes 
for high pressure wintry situations. Complementary report to 
the final report on the CLIMOD project. Gassmann, F.; Tin- 
guely, M.; Haschke, D. (Eidgenoessisches Inst. fuer Reak- 
torforschung, Wuerenlingen (Switzerland). Dec 1982. 62p. 
(In French). NTIS (US Sales Only), PC A04/MF AOI. 
Order Number DE84701278. 

The diffusion of the plumes of the projected nuclear power 
plants at Kaiseraugst and Schwoerstadt, during high pressure 
wintry conditions, has been examined using a mathematical model 
to simulate the plumes. For these calculations, microaerological 
measurements were made in the proximity of Kaiseraugst and 
Schwoerstadt. These give a typical image of the weather during 
high pressure wintry conditions, which is normally associated with 
an inversion, sometimes strong, at a low height. Dry cooling 
towers with natural draught, which offer an alternative solution to 
the wet cooling towers proposed for Kasieraugst, are examined 
equally. 


23533 (SSI-K—83-02) Air-borne particulate radioactivity 
in Sweden. 1st quarter 1983. (Statens Straalskyddsinstitut, 
Stockholm (Sweden)). Aug 1983. 8p. (In Swedish). NTIS 
(US Sales Only), A02/MF A0Ol. Order Number 
DE84701267. 

Preliminary results of the measurements of air near the 
ground at Kiruna, Umeaa, Grindsjoen and Ljungbyhed are present- 
ed, 18 isotopes giving gamma radiation are reported for January to 
March 1983. 


23534 Optimizing the total-a three-count technique for 
measuring concentrations of radon progeny in residences. Na- 
zaroff, W.W. (Lawrence Berkeley Lab., CA). Health Phys- 
ics; 46: No. 2, 395-405(Feb 1984). Contract AC03- 
76SF00098. 

A technique for measuring *"*Rn-progeny concentrations in 
air, involving counting a decays for three intervals on a filter 
through which air has been drawn, is optimized for measuring low 
concentrations typically found indoors. Sampling and counting in- 
tervals are selected to minimize a linear combination of the mini- 
mum measurable concentrations (MMCs) - concentrations at which 
the relative standard deviation in the measurement due to counting 
statistics is 20%. The effects on the MMCs of varying total meas- 
urement time, sampling and delay times, and of radon-progeny ac- 
tivity ratios are considered. The effect on measurement precision of 
variations in the collection rate of radon progeny on the filter is 
also evaluated. With sequential sampling and counting intervals, ex- 
tending the total measurement time from 35 to 60 min reduces the 
MMCs by factors of 3, 7 and 4 for 74*Po, 7"*Pb and ?"*Bi, respec- 
tively, thereby permitting precise measurement of indoor concen- 
trations down to the order of one pCi/1. By employing an instru- 
ment that counts while sampling, the MMCs can be further reduced 
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by factors of 5.5 for ***Po, 2 for ***Pb and 2.5 for 2"*Bi, again for a 
60-min measurement period. 


Computation of radionuclide particulate finite area 

tai source strengths. Fields, D.E. (Oak Ridge National 

, TN). Health Physics; 44: No. 6, 653-655(Jun 1983). 
Seiad W-7405-ENG-26. 

Atmospheric source strengths quantifying particulate re-sus- 
pension from wind and non-wind disturbance-driven processes are 
computed for sites of small area. These values are useful in comput- 
ing downwind air concentration values to evaluate risk to exposed 
populations. The net source strength for the site is the sum of the 
wind- and disturbance-driven components. A unified source 
strength approach includes both classes of re-suspension processes. 
More research is needed to satisfactorily express the time-depend- 
ence of re-suspension parameters, especially in non-arid climates 
where population densities are greater. (JMT) 


23536 Long-range atmospheric tracer field test. Fowler, 
M.M.; Barr, S. (Los Alamos National Lab., NM (USA)). At- 
mospheric Environment; 17: No. 9, 1677-1685(1983). 

A long-range application of a heavy methane atmospheric 
tracer system has been carried out using both CD, and *CD,. 
The experiment had several objectives including testing a newly de- 
veloped cryogenic air sampler, testing a new sample handling appa- 
ratus and demonstrating the use of heavy methanes over transport 
distances up to 2500 km and travel times of more than 100 h. A 
simple diffusion estimation method applied in conjuction with tra- 
jectories produced by the Air Resources Laboratory of NOAA 
from upper air meteorological data yields good agreement with the 
tracer data on dosage and arrival time. The duration of observed 
tracer at the long-range stations was longer than estimated with 
simple concepts. 


23537 Radon-222 and its daughters in the indoor atmos- 
phere of a building contaminated with uranium ores. Abdelra- 
zek, M.M.; Goldsmith, W.A.; Haywood, F.F. (Oak Ridge 
National Lab., TN). pp 1625-1632 2 of Proceedings of the 
international symposium on applications and olieateny of 
ionizing radiations. Al-Soraya, A.M.A. (ed.). Riyadh, Saudi 
vay King Saud Univ. hentes (1983). (CONF. 820335— 
Ol.3). 

From International symposium on applications and technolo- 
gy of ionizing radiations; Malaz, Riyadh, Saudi Arabia (12 Mar 
1982). 

, Concentrations of radon gas (Rn-222) were measured in the 
indoor atmosphere of a building containing traces of some uranium 
products using Wrenn chambers. Measured radon gas concentra- 
tions at different locations inside the building showed the strong in- 
fluence of both air exchange process and outdoor radon sources on 
the removal and accumulation of indoor radon gas. A pronounced 
increase in indoor concentrations was observed whenever air ex- 
change rate was reduced. Furthermore, quantitative discussions re- 
garding the observed effect of variation in atmospheric pressure on 
indoor radon concentrations were presented. Concentrations of 
radon daughters were measured using graph sampling and an alpha 
spectrometry technique and it was found that they varied over a 
wide range of values. Data collected on occasions when the indoor 
atmosphere has the minimum disturbance for several hours were 
used to evaluate gross removal rates for different radon daughters. 
Approximate gross removal rates for RaA, RaB and RaC in the 
ground level of the building were found to be 19, 0.8 and 0.5 (per 
hour) respectively. 
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23538 (EPRI-CS—3355) Comparison of alternative meth- 
ods for measuring cooling-tower drift. Final report. Golay, 
M.W.; Glantschnig, W.J.; Best, F.R. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Feb 1984. 383p. (RP—1260-11). 
EPRI, Research Reports Center, Box 50490, Palo Alto, CA 

An international comparison of methods for measurement of 
cooling tower draft has been performed at the Massachusetts Insti- 
tute of Technology, sponsored by the Electric Power Research In- 
stitute. Participants from Belgium, the United States and the Feder- 
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al Republic of Germany participated in mesurements of a spectrum 
of test environments, which span the range of cases which would 
typically be encountered in operating cooling towers. The environ- 
ments differed according to droplet mass flux, droplet size distribu- 
tion and air speed. A wind tunnel was built to provide the various 
test environments, and a special optical drift measurement system 
was built to permit simultaneous monitoring of the environment 
sampled in the tests. Cases tested included both mechanical and nat- 
ural draft cooling tower environments. Among the types of instru- 
ments tested are the PILLS light scattering system, sensitive paper 
and other sensitive surface droplet impaction systems, isokinetic 
drift mass flux measurement systems and photographic systems. The 
results indicate that the instruments tested vary widely in their ca- 
pabilities, with droplet sizing instruments being more effective in 
low load, small droplet size spectrum situations, and isokinetic mass 
and chemical assay techniques being most accurate in high load, 
large droplet distribution cases. Instruments relying upon thermo- 
dynamic state measurements experienced significant difficulties 
when the gas flow relative humidity was less than 98 percent. 


5006 Regulations 
REFER ALSO TO CITATION(S) 21892, 22664, 22665 


23539 (DOE/EP/12086—T5) Review of proposed EPA 
ambient lead criteria standard document. Final report. Task 
assignment No. 10. (Radian Corp., Austin, TX (USA)). 4 
Mar 1984. Contract AC01-82EP12086. 58p. NTIS, PC A04/ 
MF A0O1; GPO Dep. Order Number DE84007885. 

The proposed October 1983 EPA ambient lead criteria docu- 
ment, Air Quality Criteria for Lead is reviewed from the perspec- 
tive of DOE's policies and programs and addresses potential im- 
pacts on energy production and energy-intensive industries. Fol- 
lowing an introduction, the study is organized in five subsequent 
sections. Section 2.0 addresses environmental and health effects of 
exposure to lead. Section 3.0 reviews sources of lead emissions. 
Section 4.0 presents information on lead concentrations in ambient 
air. Section 5.0 examines dose-effect relationships among lead emis- 
sions, ambient air concentrations and blood lead levels. Section 6.0 
presents Radian’s evaluation of the regulatory implications of the 
criteria document and the information it provides. 10 figures, 11 
tables. 


23540 (PB—84-135607) Air quality criteria for storage of 
paper-based archival records. Mathey, R.G.; Faison, T.K.,; 
Silberstein, S.; Woods, J.E.; Johnson, W.B. (National 
Bureau of Standards, Washington, DC (USA)). Nov 1983. 
112p. (NBSIR—83-2795). NTIS, PC A06/MF AOl1. 

Sponsored in part by General Services Administration, 
Washington, DC, and National Archives and Records Service, 
Washington, DC. 

Criteria for temperature, relative humidity, and gaseous and 
particulate contaminant concentrations are proposed for spaces used 
for storage and preservation of paper-based archival records. The 
criteria are based on available information from the literature, and 
recommendations of the January 19-20, 1983, National Bureau of 
Standards Workshop on Environmental Conditions for Archival 
Storage. Methods are discussed for meeting these criteria. Air qual- 
ity criteria are proposed for different categories for archival stor- 
age. Factors to consider in the design of archival storage facilities 
are addressed and recommendations made to aid in the design of 
environmental conditioning systems for these facilities. A review of 
literature describes the damage that may be caused by high temper- 
ature, high and low relative humidity, and air pollutants to paper- 
based records. Results of measurements of temperature, relative hu- 
midity, air exchange rate, and gaseous contaminant concentrations 
(sulfur dioxide, nitrogen oxides, and ozone) in the National Ar- 
chives Building in Washington, D.C., are presented. These meas- 
urements are compared with those made in other buildings having 
controlled environments. 


23541 Mitigation of acid rain - policy alternatives. Knud- 
son, D.A.; Streets, D.G. (Argonne National Lab., IL). Envi- 
ronmental Progress; 1: No. 2, 146-153(May 1982). 
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This paper addresses what may well prove to be one of the 
most sensitive environmental issues of the 1980s: mitigation of acid- 
rain impacts. The emphasis here is not on the need for such meas- 
ures nor the benefits that might be gained, but rather on the rela- 
tive effects of a number of different policy options that could be 
invoked. The relative advantages and disadvantages of alternative 
strategies for the reduction of sulfur dioxide emissions from coal- 
fired electric generating stations are described. 
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REFER ALSO TO CITATION(S) 23688 


23542 (AECL—6832) Transfer of fallout cesium-137 from 
browse to moose. Part 1. Moose food habits. Zach, R.; 
Mayoh, K.R. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). Sep 
1982. 3lp. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84701112. 

We are investigating the transfer of fallout cesium-137 from 
soil to browse to moose (Alces alces) to wolf (Canis lupis) to pro- 
mote our understanding of the movement of radionuclides through 
natural food chains. The first part of this study is concerned with 
moose food habits. Early winter food habits of moose from Hecla 
Island and Manitoba Game Hunting Area 26 in south central and 
south eastern Manitoba were studied. In 86 rumen samples, 25 food 
types were identified. Three methods of food habit determination 
were used: (1) percentage occurrence of food types, (2) subjective 
abundance scores and (3) percentage dry weight. All three methods 
yielded very similar results. 


23543 Atmospheric sulfur deposition neutralization, and 
ion leaching in two deciduous forest Richter, 
D.D.; Johnson, D.W.; Todd, D.E. (Oak Ridge National 
Lab., Tn). Journal of Environmental Quality; 12: No. 2, 263- 
270(1983). Contract W-7405-ENG-26. 

In the 1981 water year, bulk precipitation was primarily a 
solution of dilute H2SO,, and SO,” was the dominant anion in 
throughfall and soil leachates in two eastern Tennessee deciduous 
forests. Ecosystem inputs of SO,7”, which included dry deposition 
of forest canopies, may have been up to 40% greater than input es- 
timates based on atmospheric deposition sampling in open areas. 
Volume-weighted mean annual pH of bulk precipitation was 4.3; of 
throughfall 4.8; and of leachates from O2, Ai, and B21 soil hori- 
zons about 6.0. At both sites, strong acids in precipitation were 
largely neutralized prior to rainwater’s infiltration into mineral soil. 
Base cations that exchanged with H* (hydrogen ions) in acid pre- 
cipitation were almost entirely supplied by forest canopies and litter 
layers, and did not come directly from exchangeable mineral soil 
pools. Annual fluxes of HCOs~ alkalinity from B12 horizons, indi- 
cated that the natural H* input from the partial ionization of 
HCO; was of similar magnitude to H* input in bulk precipitation 
in 1981. However, even in these infertile soils with low cation ex- 
change capacities, exchangeable bases were more than two orders 
of magnitude greater than annual H* input in bulk precipitation, 
and represented a substantial reserve for base cations in canopies 
and litter layers that exchanged with H* acid rain. Furthermore, 
inputs of H* from acid precipitation were equal to about 0.4% of 
the base cations that are biologically cycling and immediately avail- 
able in these ecosystems. Although poorly quantified, mineral 
weathering and deep rooting will supply, over time, substantial 
amounts of additional base cations for biologic cycling. 
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REFER ALSO TO CITATION(S) 21781, 21787, 21941, 21942, 23513 


23544 (DOE/OR/21400—T5) Natural acidity of waters 
in podzolized soils and potential impacts from acid precipita- 
tion. Stednick, J.D.; Johnson, D.W. (Colorado State Univ., 
Fort Collins (USA). Dept. of Earth Resources; Oak Ridge 
National Lab. TN (USA)). 1982. Contract ACO05- 
840R21400. 4p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84010749. 

Nutrient movements through sites in southeast Alaska and 
Washington were documented to determine net changes in chemi- 
cal composition of precipitation water as it passed through a forest 
soil and became stream flow. These sites were not subject to acid 
precipitation (rainfall pH 5.8 to 7.2), yet soil water was acidified to 
4.2 by natural organic acid forming processes in the podzol soils. 
Organic acids precipitated in the subsoils, allowing a pH increase. 
Stream water pH ranged from 6.5 to 7.2 indicating a natural buffer- 
ing capacity that may exceed any additional acid input from acid 
rain. Precipitation composition was dominated by magnesium, 
sodium, and chloride due to the proximity of the ocean at the 
southeast Alaska site. Anionic constituents of the precipitation were 
dominated by bicarbonate at the Washington site. Soil podzoliza- 
tion processes concurrently increased solution color and iron con- 
centrations in the litter and surface horizons leachates. The anion 
flux through the soil profile was dominated by chloride and sulfate 
at the southwast Alaska site, whereas at the Washington site anion 
flux appeared to be dominated by organic acids. Electroneutrality 
calculations indicated a cation deficit for the southeast Alaska site. 
10 references, 2 tables. 


23545 (PB—84-143114) Evaluation of the RCRA (Re- 
source Conservation and Recovery Act) extraction procedure 
- Lysimeter studies with municipal/industrial wastes. Final 
report, September 1980-June 1983. (Army Engineer Water- 
ways Experiment Station, Vicksburg, MS (USA)). Jan 1984. 
60p. NTIS, PC A04/MF AO1. 

A study was initiated to determine the accuracy with which 
the Extraction Procedures (EP), employed in the regulations pro- 
mulgated under Section 3001 of the Resource Conservation and Re- 
covery Act (40 CFR 26.124), simulates the leaching an industrial 
waste would undergo when codisposed with municipal refuse in a 
non-secure landfill. The simulation of the codisposal of municipal 
solid waste (MSW) with untreated industrial waste (IW) was initiat- 
ed October 28, 1980. The 0.91 x 1.8 m cylindrical test cells were 
designed to simulate sanitary landfill environments. The 5 types of 
industrial waste were oil reclaiming clay, petroleum refinery incin- 
erator ash, paint manufacturing sludge, solvent refining sludge, and 
tannery waste. Fifteen test cells were loaded providing triplicate 
samples of each IW leachate. The increase in concentration of the 
metals in the blow MSW-IW is compared to the change in concen- 
tration produced in the EP extract. When the published EP con- 
centration criteria (100 time primary drinking water standards) for 
the specific metals was exceeded, the test cells also showed a con- 
centration that exceeded the criteria. The EP concentrations are 
generally lower than the concentration of the same constituents 
from the same wastes in the test cells. 


23546 Relationships among iron, aluminum, carbon, and 
sulfate in a variety of forest soils. Johnson, D.W.; Todd, 
D.E. (Oak Ridge National Lab., TN). Soil Science; 47: No. 
4, 792-800(1983). Contract W-7405-ENG-26. 

Among several soil properties tested, percent Fe/sub c/ (i.e., 
Fe by citrate-dithionite minus oxalate extraction) was the single pa- 
rameter most closely related to SO,” adsorption properties in a va- 
riety of forest soils. There were exceptions to this general relation- 
ship, however, and a combination of percent C, citrate-dithionite, 
and oxalate extractions for both Fe and Al appear most promising 
in predicting sulfate adsorption. Percent clay, pH, and pyrophos- 
phate-extractable Fe + Al were either insignificantly or inconsist- 
ently related to SO,? adsorption. Because organic matter had a de- 
cidedly negative influence upon SO, adsorption, surface soils and 
B horizons of Spodosols (and highly podzolized soils) had relative- 
ly poor SO, adsorption properties, even when their dithionite-ex- 
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tractable Fe values were high. Organic matter also reduced Fe 
crystallinity (i.e., increased Fe/sub c//Fe/sub d/, or the ratio of ox- 
alate to dithionite Fe), and the results of this study suggest that 
crystalline rather than amorphous, inorganic Fe (i.e., oxalate minus 
pyrophosphate Fe) is most highly correlated with adsorbed, water- 
insoluble SO,*. 


23547 Water budget of an eastern deciduous forest stand. 
Luxmoore, R.J. (Oak Ridge National Lab., TN). Soil Sci- 
ence; 47: No. 4, 785-791(1983). Contract W-7405-ENG-26. 

Soil water content and soil matric potential were monitored 
during 2 years at two neighboring ridge-top sites in an oak-hickory 
stand on a Typic Paleudult forest soil with cherty silt loam texture. 
Hydraulic gradients and soil water contents showed distinct season- 
al variation. Soil water dynamics and water budgets were simulated 
with a soil-plant-atmosphere water flow model using meteorologic, 
soil, and plant characteristics estimated for the two sites. A seasonal 
pattern of soil water drainage and upward fluxes was predicted by 
the model that corresponded with the field-determined hydraulic 
gradients. Recharge of water up into the root zone (0- to 90-cm 
depth) from lower depths was predicted to contribute an average of 
9 and 29% of the soil evaporation plus transpiration water loss at 
the two sites. Total evapotranspiration, including interception evap- 
oration, was similar at the two sites; however, the greater upward 
water flux at one site compensated for the lower soil water capac- 
ity in the root zone at that site. There were significant differences 
between calculated and simulated daily drainage rates. Simulated 
soil water contents for the two study sites differed somewhat from 
measured values obtained on specific days. At longer time scales, 
the annual water budgets simulated for the sites were similar and 
were in reasonable agreement with measurements from a local wa- 
tershed study. Annual evapotranspiration was predicted to be 74.5 
cm for the ridgetop forest stand, somewhat higher than the average 
of 70.5 cm estimated for the whole watershed. 


23548 Trace element uptake by field-grown food plants 
fertilized with wastewater sewage sludge. McIntyre, D.R.; 
Silver, W.J.; Griggs, K.S. (Univ. of California, Livermore). 
Compost Science; 18: 3(May-Jun 1977). Contract W-7405- 
ENG-48. 

Garden vegetables and grains were field-grown in San 
Ysidro loam amended with lagoon-dried, municipal wastewater 
sewage sludge at 235 tonnes/ha (84 dry ton/acre). The objective 
was to stimulate a family garden plot in which the only fertilizer 
used was several cubic yards of sewage sludge. The garden was 
sprinkler irrigated and moisture levels were maintained near field 
capacity. At harvest time, both soil and plants were analyzed for 35 
elements by neutron activation, atomic absorption spectrophoto- 
metry, or both. Crops grown in an adjacent plot in soil without 
sewage sludge provided the control data. The sludge-grown plants 
contained elevated levels of K, Ca, Mg, Zn, Cu, Pb, and Cd. Low 
soil concentrations of cadmium appear to be readily taken up and 
assimilated by plants. In general, concentrations of metals were 
higher in leaf tissues than in roots; for example, zinc was higher in 
radish leaves (290 g/g Zn) than the edible radish roots (145 wg/g 
Zn). 
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REFER ALSO TO CITATION(S) 22000, 22003, 22004, 22018, 22050, 22060, 
a 22068, 22071, 22073, 22074, 22075, 23037, 23493, 23531, 23535, 23542, 


23549 (DOE/EV—0005/36) Post-remedial-action radio- 
logical survey of the Westinghouse Advanced Reactors Divi- 
sion Plutonium Fuel Laboratories, Cheswick, Pennsylvania, 
October 1-8, 1981. Flynn, K.F.; Justus, A.L.; Sholeen, C.M.; 
Smith, W.H.; Wynveen, R.A. (Argonne National Lab., IL 
(USA)). Jan 1984. Contract W-31-109-ENG-38. 92p. (ANL- 
OHS/HP—84-100). NTIS, PC A05/MF A01; 1; GPO Dep. 
Order Number DE84008817. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The post-remedial-action radiological assessment conducted 
by the ANL Radiological Survey Group in October 1981, follow- 
ing decommissioning and decontamination efforts by Westinghouse 
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personnel, indicated that except for the Advanced Fuels Laborato- 
ry exhaust ductwork and north wall, the interior surfaces of the 
Plutonium Laboratory and associated areas within Building 7 and 
the Advanced Fuels Laboratory within Building 8 were below both 
the ANSI Draft Standard N13.12 and NRC Guideline criteria for 
acceptable surface contamination levels. Hence, with the exceptions 
noted above, the interior surfaces of those areas within Buildings 7 
and 8 that were included in the assessment are suitable for unre- 
stricted use. Air samples collected at the involved areas within 
Buildings 7 and 8 indicated that the radon, thoron, and progeny 
concentrations within the air were well below the limits prescribed 
by the US Surgeon General, the Environmental Protection 
Agency, and the Department of Energy. The Building 7 drain lines 
are contaminated with uranium, plutonium, and americium. Radio- 
chemical analysis of water and dirt/sludge samples collected from 
accessible Low-Bay, High-Bay, Shower Room, and Sodium labora- 
tory drains revealed uranium, plutonium, and americium contami- 
nants. The Building 7 drain lines hence are unsuitable for release 
for unrestricted use in their present condition. Low levels of en- 
riched uranium, plutonium, and americium were detected in an en- 
vironmental soil coring near Building 8, indicating release or spill- 
age due to Advanced Reactors Division activities or Nuclear Fuel 
Division activities undr NRC licensure. ®Co contamination was 
detected within the Building 7 Shower Room and in soil corings 
from the environs of Building 7. All other radionuclide concentra- 
tions measured in soil corings and the storm sewer outfall sample 
collected from the environs about Buildings 7 and 8 were within 
the range of normally expected background concentrations. 


23550 (DOE/PE—0049) Summary of environmental re- 
ports, Department of Energy sites, January-December 1982. 
Hawley, K.A.; Washburn, D.K. (Pacific Northwest Lab., 
Richland, WA (USA)). Mar 1984. Contract AC06- 
65RL01830. 62p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
Order Number DE84009665. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

During calendar year 1982, radiation exposures to offsite 
populations from Department of Energy (DOE) nuclear facilities 
were consistently within DOE regulatory limits. The maximum re- 
ported individual whole-body dose to any member of the public 
from any DOE site was 24 mrem for the year. This compares fa- 
vorably with the approximate 120-mrem average background expo- 
sure received each year by an individual living in the United States. 
The total population dose received by individuals living within an 
80-km (50-mile) radius of these sites in 1982 was less than 170 man- 
rem from DOE operations, or only 0.002 percent of the nearly 10 
million man-rem received by the same population each year from 
natural sources. Most releases of nonradioactive pollutants in site 
effluents were within EPA regulatory or state limits. Several facili- 
ties had pollution abatement projects planned or under construction 
to correct noncompliance conditions. Inadvertent releases of radio- 
active and nonradioactive pollutants posed no imminent public 
health threat nor created significant ecological impacts. 5 refer- 
ences, 4 figures, 10 tables. 


23551 (LA-UR—84-1000) Preliminary results of erosion 
and contaminant transport research on the Nevada Test Site. 
Bostick, K.V.; Simanton, J.R.; Lane, L.J.; Hakonson, T.E. 
(Los Alamos National Lab., NM (USA)). Jun 1983. Con- 
tract W-7405-ENG-36. 15p. (CONF-830610—4). NTIS, PC 
A02/MF AO01; 1; GPO Dep. Order Number DE84009976. 

From Nevada Applied Ecology Group transuranics (and as- 
sociated radionuclides) information conference; Las Vegas, NV, 
USA (28 Jun 1983). 

Portions are illegible in microfiche products. 

A cooperative research program on the Nevada Test Site in- 
volving application of rainfall simulators on runoff-erosion plots are 
described and discussed relative to parameter estimation for hydro- 
logic models and erosion, sediment transport, and contaminant 
transport models. Preliminary results from experiments conducted 
in 1983 are used to illustrate the influence of vegetation and erosion 
(or desert) pavement (a natural gravel mulch) on runoff and ero- 
sion. Preliminary observations from the plots demonstrate that the 
magnitude of runoff and erosion is greatly influenced by the erosion 
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pavement and moderately influenced by the plant cover. 4 refer- 
ences, 3 tables. 


23552 (MHSMP—84-15) Environmental monitoring 
report for Pantex Plant covering 1983. Laseter, W.A. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX 
(USA)). 1983. Contract AC04-76DP00487. 57p. NTIS, PC 
A04/MF AO1; 1; GPO Dep. Order Number DE84010306. 

Portions are illegible in microfiche products. 

This report summarizes the environmental monitoring pro- 
gram at Pantex Plant for 1983 and presents monitoring data for 
both radioactive and non-radioactive species in the local environ- 
ment. Plant activities involve the handling of significant quantities 
of uranium, plutonium, and tritium. However, only small release of 
uranium (depleted in the isotope U-238) and tritium occurred which 
could have affected the local environment. Monitoring data indi- 
cate that concentrations of these nuclides in the environment are 
below established criteria for air and water and therefore should 
not present a health hazard either to employees or to the public. 23 
references, 7 figures, 23 tables. 


23553 (PNL-SA—10884) TRAN-STAT: statistics for en- 
vironmental studies, No. 21 . (Pacific Northwest Lab., Rich- 
land, WA (USA)). Nov 1982. Contract AC06-65RL01830. 
22p. NTIS, PC A02/MF AO]; 1; GPO Dep. Order Number 
DE84008650. 

Portions are illegible in microfiche products. 

Three topics relevant to radionuclide studies are discussed: 
(1) target and sampled populations; (2) sources of errors in field ra- 
dionuclide studies; and (3) an objective probability plotting proce- 
dure. 19 references, 4 figures, 3 tables. (ACR) 


23554 (SSI-K—82-07) Cesium 137 and strontium 90 in 
dairy milk. Annual report 1982. (Statens Straalskyddsinstitut, 
Stockholm (Sweden)). Feb 1983. 3p. (In Swedish). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701273. 

The measurement of Cesium 137 in dairy milk is reported 
and the average value of the country is calculated. The average 
value of strontium 90 at Vasteraas is stated, being representative of 
the country. 


23555 (SSI-K—83-01) Cesium-137 and strontium-90 in 

milk. Quarterly report ist and 2nd quarter 1983. (Sta- 
tens Straalskyddsinstitut, Stockholm (Sweden)). Aug 1983. 
3p. (In Swedish). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84701274. 

The measurement of cesium 137 in dairy milk for the second 
and third quarter of 1983 is reported and the average value of the 
country is calculated. The average value at Vasteraas is representa- 
tive of strontium 90 and therefore stated. 


23556 a-B-y spectrometer for directing decontamination 
of soils. Berger, C.D. (Oak Ridge National Lab., TN). 
Health Physics; 44: No. 6, 684-688(Jun 1983). Contract W- 
7405-ENG-26. 

An a-B-y spectrometry system is described which permits 
rapid assessment of particulate and photo-emitter contamination in 
soils at sufficiently low concentrations to direct initial field decom- 
missioning and decontamination operations. In order to check the 
accuracy of this system, soil samples known to be contaminated 
with Pu-239, Sr-90 and Cs-137 were analyzed, after which radio- 
chemical analyses were performed on the samples. The estimated 
Pu-239 activities from both of these measurement techniques are 
given. Of particular importance is the applicability of the system 
during initial surveys when characterization of a and 8 contamina- 
tion in the presence of a high gamma background is necessary. 
(JMT) 
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5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 21698, 21793, 21794, 21798, 21799, 22069 


23557 (TVA/PUB—84/25a) Guntersville reservoir: land 
management plan. (Tennessee Valley Authority, Knoxville 
(USA)). 1984. 58p. NTIS, PC A04/MF AO1. Order Number 
DE84900932. 


This report documents the planning effort undertaken by 
TVA on Guntersville Reservoir in northeast Alabama and south- 
east Tennessee. The resulting plan sets forth the permissible uses for 
approximately 36,000 acres of land under TVA’s control on Gun- 
tersville Reservoir. The plan establishes sites for economic develop- 
ment and natural resources management activities on Guntersville, 
guides future development, and will facilitate land management. 
The most suitable uses for each tract of TVA land around the res- 
ervoir are identified. The allocated land uses were identified within 
an 8- to 10-year planning horizon. During this time, the plan will 
serve as guidance for all administrative land use and resource man- 
agement decisions on Guntersville Reservoir. 


5106 Regulations 


REFER ALSO TO CITATION(S) 22666 


52 ENVIRONMENTAL SCIENCES, 
AQUATIC 


5201 Basic Studies 


REFER ALSO TO CITATION(S) 22216, 22218, 23547 


23558 (NUREG/CR—3172) FLOWER: a computer code 
for simulating three-dimensional flow, temperature, and salini- 
ty conditions in rivers, estuaries, and coastal regions. Eraslan, 
A; Lin, W.L.; S , R.D. (Oak Ridge National Lab., TN 
(USA)). Dec 1983. Contract AC05-840R21400. 380p. 
(ORNL/TM—8401). NTIS, PC E13/MF A0Ol; 1 - GPO* 
$9.50; GPO Dep. Order Number DE84010156. 

Portions are illegible in microfiche products; Includes 1 
sheet of 48x reduction microfiche. 

FLOWER is a three-dimensional computer code for simulat- 
ing fast-transient, free-surface flow, temperature, and salinity condi- 
tions in rivers, estuaries, and coastal regions. The model also in- 
cludes rotational effects (Coriolis force) and is capable of accom- 
modating wind-stress coupling, a capability which enables the 
model to be applied to large water bodies with significant wind- 
driven currents, such as the Great Lakes. The mathematical formu- 
lation utilizes the integral form of the governing equations of the 
discrete-element method. In this method, interior flow regions are 
represented as rectangular elements of variable size, while imperme- 
able boundary elements are constructed from truncated rectangles, 
thus allowing accurate representations of complex shorelines. 83 
references, 45 figures, 2 tables. 


5202 Chemicals Monitoring And Transport 


‘R ALSO TO CITATION(S) 21779, 21781, 21785, 21788, 21789, 21790, 
31800, 21801, 21891, 23522, 23544, 23545, 435 74 


23559 (BNL—51707) Establishing the Acidification 
Chemistry Information Database (ACID). Hendrey, G.R.; 
Hoogendyk, C.G.; Gmur, N.F. (Brookhaven National Lab., 
Upton, NY (USA)). Jun 1983. Contract AC02-76CH00016. 
114p. NTIS, PC A06/MF A0Ol; 1; GPO Dep. Order 
Number DE84008583. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

As part of a national assessment of fresh waters which are 
sensitive to or have been impacted by acidic deposition, this project 
is undertaking the documentation and analysis of trends in water 
chemistry at particular sites and for regions. A national assessment 





such as this requires the establishment of a large database of select- 
ed water quality data. To this end, the Acidification Chemistry In- 
formation Database (ACID) has been established using SIR, a hier- 
archically structured database management system, on the VAX- 
11/780 at Brookhaven National Laboratory (BNL). ACID has two 
separate hierarchical structures allowing access to data in political 
units (states and counties) or hydrologic units. The structure of 
ACID is described in detail. ACID, as a whole, contains informa- 
tion on 48,000 stations with 900,000 observation dates and occupies 
200 megabytes of disc storage. The stations in ACID have been se- 
lected based on alkalinity less than 500 peq/l or pH less than 7.5. 
In addition, a sample of stations with alkalinities or pHs above 
these levels will be taken for statistical comparisons and projec- 
tions. About 75% of the stations were obtained from STORET. 
The remaining stations came from many other sources. Because of 
the size of ACID, it is broken up into regions and a sample of one 
region is used as an interactive database for developing analytical 
procedures. While there are an average of 18 observations per sta- 
tion, the distribution of observations per station is highly skewed, 
and an early analysis indicates that the median may be as low as 
1.5. Also, chemical variables such as Fe and Al were measured on 
relatively few of the observations. Quality assurance for ACID is 
underway. The overall quality of the non-STORET data is higher 
than the quality of STORET data because more time has been 
spent proofing and correcting and contacting agencies and individ- 
uals supplying the data. 


23560 (CONF-7809265—1) Land ie of waste: an 
accident waiting to happen. (Pirmie (Malcom), Inc., Colum- 
bus, OH (USA)). 1978. 12p. NTIS, PC A02/MF AOI. Order 
Number DE84901049. 

From 4. national ground water quality symposium; Minne- 
apolis, MN, USA (21 Sep 1978). 

The author feels present standards for protection of water 
supplies are inadequate for human health. Land application of mu- 
nicipal wastes was chosen as the example for bringing attention to 
the expanding list of toxic and hazardous materials that industry 
must dispose. He urges that federal programs address these health 
concerns now. 


23561 (EPRI-EA—3356-Vol.1) Chemical attenuation 
rates, coefficients, and constants in leachate migration. 
Volume 1. A critical review. Final report. Rai, D.; Zachara, 
J.M. (Pacific Northwest Lab., Richland, WA (USA)). Feb 
1984. Contract AC06-65RL01830. 318p. NTIS, PC Al4/MF 
A0Ol - EPRI; GPO Dep. Order Number DE84009432. 

Data from existing literature on chemical (precipitation/dis- 
solution and adsorption/desorption) and biological (methylation and 
alkylation) attenuation mechanisms that affect aqueous concentra- 
tions of elements and thus their geochemical behavior in the subsur- 
face environment was compiled and evaluated. Elements considered 
for chemical mechanisms were Al, Sb, As, Ba, Be, B, Cd, Cr, Cu, 
F, Fe, Pb, Mn, Hg, Mo, Ni, Se, Na, S, V and Zn. The review of 
biological mechanisms focused on microbiological alkylation of As, 
Hg, and Se. The information discussed for each elements includes: 
(1) thermodynamic predictions of stable solid and solution species 
which may be present in the utility waste environment; (2) ob- 
served solubility-controlling solids; and (3) a summary of the effect 
of different geochemical factors that control adsorption/desorption. 
The definitions of constants and examples of their use in calculating 
attenuation along with extensive tables for thermodynamic equilib- 
rium constants and adsorption/desorption constants for each ele- 
ment are an important aspect of this report. Because quantitative in- 
formation on alkylation is not available, calculations were made 
under assumed environmental conditions to display and assess the 
importance of subsurface alkylation reactions. 372 references, 47 
figures, 38 tables. 


23562 (EPRI-EA—3356-Vol.2) Chemical attenuation 
rates, coefficients, and constants in leachate migration. 
Volume 2. An annotated bibliography. Final report. Rai, D.; 
Zachara, J.M.; Schmidt, R.A.; Schwab, A.P. (Pacific North- 
west Lab., Richland, WA (USA)). Feb 1984. Contract 
AC06-65RL01830. 64p. NTIS, PC A04/ MF AO! - EPRI; 
GPO Dep. Order Number DE84009305. 

This annotated bibliography contains over 350 references 
published prior to February 1983, which deal with chemical (pre- 
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cipitation/dissolution and adsorption/desorption) and biological 
(methylation and alkylation) attenuation mechanisms for Al, As, B, 
Ba, Be, Cd, Cl, Cr, Cu, F, Fe, Mn, Mo, Na, Ni, Pb, Sb, Se, SO, V, 
and Zn. 


23563 (PB—84-140102) Analytical procedures for aniline 
and selected derivatives in wastewater and sludge. Final 
report. Riggin, R.M.; Lucas, S.V.; Cole, T.F.; Birts, M.A. 
(Battelle Columbus Labs, OH (USA)). Jan 1984. 231p. 
NTIS, PC All/MF A011. 

This study involved the development and validation of ana- 
lytical methods for determining aniline and 18 halogen and nitro- 
substituted derivatives in industrial wastewater and municipal 
sludge. Gas chromatography (GC) with a nitrogen-phosphorus de- 
tector (NPD) was found to be well suited as a determinative tech- 
nique for anilines in wastewater. Detection limits of 1-5 micro- 
grams/L were achieved using both packed and capillary columns. 
A GC-MS approach which was essentially the same as U.S. EPA 
Method 625 was found to be useful for identifying and determining 
anilines in industrial wastewater at the low micrograms/L level. A 
U.S. EPA Interim Method developed by EMSL-Cincinnati for the 
determination of priority pollutants in municipal sludge was evalu- 
ated and optimized for the determination of anilines. Detection 
limits of 50-300 micrograms/kg were achieved. 


23564 (PB—84-140573) Computer simulation of phospho- 
rus cycling in the sediment-water system of eutrophic lakes. 
Hannula, T.A.; Rock, C.A. (Maine Univ., Orono (USA)). 
Aug 1983. 164p. NTIS, PC A08/MF A0O1. 

Prepared in cooperation with Maine Univ. at Orono. Land 
and Water Resouces Center. 

It has become increasingly evident that the release of phos- 
phorus from the sediments of eutrophic lakes is a major factor in 
the excessive productivity of these lakes. Using the diagenic partial 
differential equations which model the sediment processes of lakes 
and oceans, a computer simulation model has been developed to 
study the P dynamics in lake sediments. The model allows both 
time and depth variation of the key equation parameters. The 
model clearly shows that the upper 10 cm of sediment is the main 
region of activity. The model generates summary tables and 3D 
plots of key variables over a year’s simulation. Data from L. Sebas- 
ticook, Newport, Maine are used to test the model. 


23565 (UCRL—53474) Ground-water quality and move- 
ment at Lawrence Livermore National Laboratory. Stone, R.; 


Ruggieri, M.R. (Lawrence Livermore National Lab., CA 
(USA)). 1 Dec 1983. Contract W-7405-ENG-48. 2p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84008869. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

This report is an extension of earlier work in evaluation of 
the potential for contamination of the saturated ground-water 
system at Lawrence Livermore National Laboratory (LLNL). The 
objectives were to complete the sampling and analysis of water 
from observation wells at LLNL and to estimate the shallow areal 
ground-water flow speed for various portions of the LLNL site. 
Sampling and analysis of water from 13 observation wells at LLNL 
was completed. A series of field and laboratory hydraulic aquifer 
tests provided estimates of the hydraulic conductivity and effective 
porosity of the alluvial aquifer beneath LLNL. These estimates 
were the basis for calculating ground-water flow speeds beneath 
LLNL. All water samples tested contained tritium well below the 
limit for drinking water. The water from a well in the northeastern 
part of the site had about two times the nitrate concentration al- 
lowed in drinking water. Two wells contained trichloroethylene 
(TCE) in concentrations above the suggested drinking water limit. 
Two wells produced water with tetrachloroethylene (PCE) concen- 
trations above the suggested drinking water limit. Water from four 
wells contained detectable concentrations of chloroform. Ground- 
water flow speeds in shallow alluvium at LLNL were estimated to 
be between 1 and 42 m/y. PCE-contaminated ground water may 
move offsite in 10 months to 3 years from a contaminated well in 
the southwest part of the site, if it has not already done so. Else- 
where, chlorinated hydrocarbons in ground water will likely take 
11 to 550 years to move offsite. 





3135 / ERA-9/12 


23566 Characterization of nonvolatile aqueous chlorina- 
tion products of humic substances. Miller, J.W.; Uden, P.C. 
(Univ. of Massachusetts, Amherst). Environmental Science 
and Technology; 17: No. 3, 150-157(Mar 1983). Contract 
AC02-77EV04320. 

The formation of nonvolatile chloroorganics produced 
during the aqueous chlorination of humic substances was followed 
qualitatively and quantitatively. The effects of reaction time, 
NaOCl to C ratio, pH, and source of humic material were studied 
with respect to the quantitative formation of chloroform, dichloroa- 
cetic acid, trichloroacetic acid, and chloral hydrate. Other gas- 
chromatographable chloroorganics formed from the chlorination of 
fulvic acid were produced at levels below these four compounds. 
Chlorine-selective fingerprint studies were also undertaken to 
follow the formation of 17 major chlorinated products. 


23567 Use of four short-term tests to evaluate the muta- 
genicity of municipal water. DeMarini, D.M. (Illinois State 
Univ., Normal); Plewa, M.J.; Brockman, H.E. Journal of 
ae and Environmental Health; 9: No. 1, 127-140(Jan 
1982). 

Some ways in which four short-term tests may be used to 
evaluate the mutagenicity of drinking water were explored by test- 
ing raw and treated water from Lake Bloomington, which serves 
the town of Bloomington, Illinois (population, 44,000). The water 
was collected from February 1976 to October 1977 and was con- 
centrated by evaporation or by use of XAD-2 resin. The water was 
tested for the ability to induce reverse mutation in a prokaryote, 
Salmonella typhimurium; forward mutation in a mold, Neurospora 
crassa; mitotic gene conversion in a yeast, Sccharomyces cerevisiae; 
and reverse mutation in maize, Zea mays. Because of the large 
number of water samples (54) and the limited amounts of the sam- 
ples, it was not possible to test all samples in all four tests by all the 
protocols. Thus, the sensitivities of the four tests to potential muta- 
gens in the water samples could not be rigorously compared. How- 
ever, the results do show that lake and tap water samples collected 
during 1976 were toxic but not mutagenic in N. crassa and neither 
toxic nor genotoxic in S. cerevisiae; lake water collected during 
1977 was mutagenic in one line of Z. mays and slightly mutagenic 
in S. typhimurium strain TA1536 in the presence of rat liver S9. 
The results suggest that tests that detect a variety of genetic end 
points should be used when testing complex mixtures such as drink- 
ing water. The advantages and disadvantages of the tests and proto- 
cols are discussed in terms of their applicability to the study of the 
mutagenicity of drinking water. 
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REFER ALSO TO CITATION(S) 22000, 22004, 22007, 22017, 22018, 22057, 
ane ae 22064, 22066, 22067, 22070, 23531, 23550, 23552, 23553, 23565, 


23568 (G—78-10) Uranium and base metal dispersion 
studies in the Maquire Lake area, Saskatchewan. Sopuck, 
V.J.; Lehto, D.A.W.; Alley, D.W. (Saskatchewan Research 
Council, Saskatoon (Canada)). Mar 1980. 83p. NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE84701105. 

The objective of this study was to study uranium and base 
metal dispersion in various sample media occurring in the Maguire 
Lake area. of Saskatchewan: bedrock, overburden, lake water, and 
lake sediments. Factors controlling partitioning of metals among 
various sample media were investigated, and lake sediment data 
were interpreted in terms of the factors to determine the signifi- 
cance of lake sediment data in indicating local mineralization. The 
association between organic matter contents and metal contents was 
found to vary between lake-center and nearshore sediments. Nickel, 
cobalt and zinc in lake sediments are strongly controlled by hy- 
droxide precipitation and are less dependent on bedrock type. The 
concentration of Fe in center-lake sediments appears to reflect only 
the physicochemical parameters in the lake. Uranium and copper 
are strongly controlled by and preferentially concentrated in the or- 
ganic matter; however, in center-lake sediments with >12 percent 
organic matter, U and Cu strongly reflect rock type. 
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23569 (MAFF-AEMR—8) Radioactivity in surface and 
coastal waters of the British Isles, 1980. Aquatic environment 
monitoring report. Hunt, G.J. (Ministry of Agriculture, Fish- 
eries and Food, Lowestoft (UK). Directorate of Fisheries 
Research). 1982. 35p. NTIS (US Sales Only), PC A03/MF 
A0l1. Order Number DE84701109. 

Results are presented for an environmental monitoring pro- 
gramme performed during 1980 by the Fisheries Radiobiological 
Loaboratory. The programme was set up to verify the satisfactory 
control of liquid radioactive waste discharges from UK nuclear es- 
tablishments to the aquatic environment. The results showed that 
all exposures were well within the ICRP-recommended limit for 
members of the public. Discharges from BNFL’s Sellafield Site 
gave rise to the highest exposures. The collective effective dose 
equivalent to the UK population from liquid radioactive discharges 
in 1980 was 100 man-Sv, a reduction from 130 man-Sv reported for 
1979. 


23570 (PB—84-142900) EPA (Environmental Protection 
Agency) research program guide. Report for 1 Oct 83-30 Sep 
84, (Environmental Protection Agency, Washington, DC 
(USA)). Sep 1983. 72p. (EPA—600/9-83-011). NTIS, PC 
A04/MF AOl1. 

Annual extramural research program guide for the Office of 
Research and Development. This report provides information on 
work being done in each part of ORD, research which EPA is 
planning for FY 1984, and how much the authors intend to spend 
on each program area. Some of the areas discussed include: Air - 
Gases and Particles; Air - Oxidants; Air - Mobile Sources; Air - 
Hazardous Air Pollutants; Drinking Water; Water Quality; Munici- 
pal Wastewater; Industrial Wastewater; Energy; Hazardous Waste; 
Superfund; Toxic Substances and Pesticides; Radiation; Intermedia; 
ORD Organizations; ORD Organizational Descriptions; ORD Or- 
ganizational Abbreviations; ORD Key Contacts; ORD Regional 
Contacts; and EPA Regional Offices. 


23571 (SLAC—271) Annual environmental monitoring 
report, January-December 1983. (Stanford Linear Accelera- 
tor Center, CA (USA)). Mar 1984. Contract AC03- 
76SF00515. 28p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
Order Number DE84010401. 

Portions are illegible in microfiche products. 

Environmental monitoring results continue to demonstrate 
that environmental radiological impact due to SLAC operation is 
not easily distinguishable from natural environmental sources. 
During 1983, the maximum approximated neutron dose near the site 
boundary was 5 mrem. There have been no measurable increases in 
radioactivity in ground water attributable to SLAC operations 
since operation began in 1966. We have never found any evidence 
of radioactivity in ground water in excess of natural background ra- 
dioactivity from uranium and thorium decay chains and potassium- 
40. Airborne radioactivity released from SLAC continues to make 
only a negligible environmental impact, and results in a site-bounda- 
ry annual dose of less than 0.3 mrem; this represents less than 0.3% 
of the annual dose from the natural radiation environment, and 
about 0.06% of the technical standard. 8 references, 5 figures, 4 
tables. 


23572 Soda ash treatment of a strontium-90-contaminated 
groundwater seep. Spalding, B.P.; Munro, I.I. (Oak Ridge 
National Lab., TN). Journal of Environmental Quality; 12: 
No. 3, 366-373(1983). Contract W-7405-ENG-26. 

A ™Sr-contaminated groundwater seep on the perimeter of a 
low-level radioactive solid waste disposal area at the Oak Ridge 
National Laboratory (ORNL) was treated by burying 315 kg of 
soda ash in the groundwater flow path leading to the seep, and 
placing 45 kg of soda ash on the surface of the seep. The concen- 
tration of Sr in the seep water fell from an average of 7000 Bq 
L~' to 900 Bq L~! for the 90 d after burial, followed by a period of 
gradual rise back to pretreatment levels over the next 100 d. The 
electrical conductivity and pH of the seep water increased follow- 
ing soda ash burial, while water hardness fell. Hardness was highly 
correlated (r = 0.84) with ®Sr concentrations over the entire 2- 
year observation period, indicating the similar behavior of ®°Sr and 
soluble Ca and Mg. This in situ softening of, and Sr precipitation 
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from, the seep water was achieved by coprecipitation of Sr with 
Ca(Mg)COs until the buried soda ash was depleted by dissolution in 
the groundwater. The soda ash treatment of groundwater seeps ap- 
pears to be most practical as an interim technique for those situa- 
tions requiring an immediate, but temporary, corrective action. 
During this limited but effective period, more permanent corrective 
actions could be planned at the source of contamination. The elec- 
trical conductivity, pH, and hardness of the larger surface stream, 
into which this seep discharges, were not affected by the soda ash 
burial, most likely due to the approximately 2000-fold dilution ef- 
fected by this stream. 


5204 Thermal Effluents Monitoring And Transport 
REFER ALSO TO CITATION(S) 23774 
5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 21791, 21938, 21939, 22215, 23557 


23573 (NUREG/CR—3698) Age structured stochastic re- 
cruitment model for assessment of power plant impact. Sulli- 
van, P.J.; Swartzman, G.L. (Washington Univ., Seattle 
(USA). Center for Qualitative Science). Mar 1984. 27p. 
NTIS, PC A03/MF AOl - GPO* $3.50. Order Number 
DE84901156. 

Portions are illegible in microfiche products. 

The dynamics of the Hudson river striped bass (Morone sax- 
atilis) stock were analyzed using a stochastic age structured model. 
The effect of river flow on recruitment was combined with the 
mortality due to fishing and power plant water uptake to obtain an 
overall effect of these variables on the fishery. Model equations and 
parameters were documented and their underlying assumptions pre- 
sented. Preliminary model runs resulted in yields well below those 
actually observed. Calibration of model parameters brought these 
values closer to the observed yields, but stock values proved inex- 
act. The influence of power plant mortality on fishery yield was 
evident, but the simulation results remain inconclusive. 11 refer- 
ences, 4 figures, 6 tables. 


5206 Regulations 


23574 Clean Water Act amendments: non-point source 
management program. Washington, DC; Government Print- 
ing Office (1983). 672p. 

Representatives from a variety of industries, citizen groups, 
and environmental agencies and organizations testified for two days 
on the problem of regulating non-point source pollutants, including 
agricultural and urban runoff. The 35 witnesses were asked to ad- 
dress the extent and magnitude of the problem and to propose rem- 
edies. Additional statements and material submitted for the record 
follows each day's testimony. (DCK) 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 21885, 22147, 22661, 22682 


23575 (INIS-mf—8363) Technics and ethics. Budnick, 
D.; Gemmel, F. (ed.). (Kerntechnische Gesellschaft e.V., 
Erlangen (Germany, F.R.). Ortssektion Erlangen-Nuern- 
berg). 1981. 127p. (In German). (CONF-8104229—1). NTIS 
(US Sales Only), PC A07/MF AOl. Order Number 
DE84780126. 

From Erlangen symposium on technics and ethics; Erlangen, 
F.R. Germany (7 Apr 1981). 

Questions about the sense of life and the responsibility of 
technology are ethical questions. Young people in our neighbour- 
hood who, compared to some time ago, see, hear and read much 
more of the world, deal with them increasingly. However, the per- 
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manent stream of information does not at all facilitate orientation 
but prevents many people from gaining some clearness about their 
own point of view. In asking the questions: where are we today. 
How can we get on. How can we start. The relation between 
ethics and technics is discussed under various aspects. 


5302 Assessment Of Energy Technologies 
REFER ALSO TO CITATION(S) 21894, 22129, 22664 


23576 Environmental assessments through research data 
management, Strand, R.H. (Oak Ridge National Lab., TN); 
Farrell, M.P.; Goyert, J.C.; Daniels, K.L. Journal of Envi- 
ronmental Management; 16: No. 3, 269-280(Apr 1983). 

Using the tools of computers and statistics to organize, 
evaluate, and integrate research data for environmental assessments 
has become a necessity in handling complex data collection 
schemes and multivariate analyses. This paper describes the re- 
search design, procedures, and capabilities required for the data 
management and analysis in an environmental assessment. A case 
study using a site-specific assessment of a low-Btu coal gasifier is 
presented. Computerized methods were required for field sampling 
and validation of results using a “decision support system (DSS)” 
and a “project results tracking system (PRTS)”. Quality assurance 
controls were the predominant concern of the research data man- 
agement effort. The data analysis and summarization needs, as de- 
termined by the researchers, were implemented using the “statisti- 
cal analysis system (SAS),” and dictated the integration of environ- 
mental, health, chemical, and biological data for the final assess- 
ment. 20 references, 4 figures, 1 table 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


23577 (UCRL—52000-84-3) Energy and_ technology 
review. (Lawrence Livermore National Lab., CA (USA)). 
Mar 1984. Contract W-7405-ENG-48. 37p. NTIS, PC A03/ 
MF A0O1; GPO Dep. Order Number DE84008877. 

The Lawrence Livermore National Laboratory publishes the 
Energy and Technology Review Monthly. This periodical reviews 
progress mode is selected programs at the laboratory. This issue in- 
cludes articles on in-situ coal gasification, on chromosomal aberra- 
tions in human sperm, on high speed cell sorting and on supercom- 
puters. 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 22151, 22152, 23589, 23592, 23593, 23595, 
23678, 23742, 23747, 23755 


23578 (DOE/ER/10683—5) Biosynthesis of a microbial 
biosurfactant. report. Finnerty, W.R. (Georgia 
Univ., Athens (USA). Dept. of Microbiology). 1 Apr 1984. 
Contract AS09-80ER10683. 24p. NTIS, PC A02/MF A011; 
GPO Dep. Order Number DE84008845. 

The study of microbial biosurfactants and their application 
to the viscosity reduction of heavy crude oil originated from a De- 
partment of Energy research program addressing the potential use 
and application of microorganisms and/or their products to en- 
hanced oil recovery. This project resulted in the selection of a 
microorganism which produced an extracellular biosurfactant with 
significant chemical and physical properties as related to the rheo- 
logical modification of heavy crude oils. Current studies are direct- 
ed to the application of this biosurfactant for the displacement of 
in-place oil and pipelining and transportation of heavy oil. Little 
knowledge has been developed into the genetics, physiology or bio- 
chemistry of this microorganism in relation to biosurfactant produc- 
tion. Such information becomes essential before development of 
scale-up technology and possible commercialization of a new bio- 
product with broad-based application to enhanced oil recovery 
technology as well as other applications requiring surface-active 
products. 
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23579 (LBL—17464) Interaction of plasma 
with phosphatidylcholine vesicles. Hunter, J.A. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1983. Contract AC03- 
76SF00098. 225p. NTIS, PC Al0/MF A0Ol1; 1; GPO Dep. 
pete gs DE84009687. 

esis. 

Plasma lipoproteins were incubated with small unilamellar 
vesicles of phosphatidylcholine, and the interaction products were 
characterized in terms of chemical composition and physical-chemi- 
cal properties. 


23580 (UCD—472-128, pp 132-136) Thermodynamic 
binding constants for zinc transferrin. Harris, W.R. Aug 
1983. NTIS, PC A09/MF AOl1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Serum transferrin is a mammalian iron transport protein. It 
has two specific metal-binding sites that bind a variety of metal ions 
in addition to ferric ion. Equilibrium constants for the binding of 
zinc(II) have been determined by difference u nu titrations using ni- 
trilotriacetic acid and triethylenetetramine as competing ligands. 
The values are log Ki* = 7.8 and log Ke* = 6.5 in 0.10 M 
HEPES, 15 mM bicarbonate, pH 7.4 at 25°C. Titrations of the two 
forms of mono(ferric)transferrin show that Ki* corresponds to zinc 
binding to the C-terminal site, and K2* corresponds to binding at 
the N-terminal site. These results indicate that at serum bicarbonate 
concentrations, transferrin should have a higher affinity for zinc(II) 
than does serum albumin, and therefore could play some role in 
zinc transport. 


23581 (UCD—472-128, pp 137-139) Linear free energy 
relationship for ferrous transferrin. Harris, W.R. Aug 1983. 
NTIS, PC A09/MF AOl1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

A linear free energy relationship has been constructed which 
relates the formation constants of a series of zinc(II) and iron(II) 
complexes. Based on the zinc-transferrin binding constants, this re- 
lationship has been used to estimate an iron(II)-transferrin binding 
constant of 107 *. Using this ferrous constant and literature values 
for the ferric-transferrin binding constant, we calculated a ferric- 
transferrin reduction potential of -140 mV, which is easily within 
the range of physiological reductants. Such a result tends to sup- 
port mechanisms for iron removal from transferrin in which the 
ferric ion is reduced to the less tightly bound ferrous ion. 


23582 (UCD—472-128, pp 140-145) Kinetics of the re- 
moval of ferric ion from transferrin by phosphonic acids. 
Harris, W.R. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

The kinetics of ion removal by a series of phosphonic acids 
have been evaluated at 25°C in 0.1 M tris, pH 7.4. The initial rate 
of iron removal is first order in ferric-transferrin, but shows a hy- 
perbolic dependence on the concentration of the phosphonate 
ligand. At high ligand concentrations the reaction is clearly bipha- 
sic, and the data are interpreted in terms of non-equivalent rate 
constants for iron removal from the two transferrin iron-binding 
sites. Rate constants for three phosphonic acid ligands are 0.025 and 
0.007 min~' for the faster and slower binding sites. The results are 
discussed in relation to various mechanisms for iron removal from 
transferrin. 


23583 Synthesizing labeled compounds. London, R.E.; 
Matwiyoff, N.A.; Unkefer, C.J.; Walker, T.E. Los Alamos 
Science; No. 8, 66-67(Sum 1983). 

A metabolic study is presented of the chemical reactions 
provided by isotopic labeling and NMR spectroscopy. Synthesis of 
13C-labeled D-glucose, a 6-carbon sugar, involves adding a labeled 
nitrile group to the 5-carbon sugar D-arabinose by reaction with la- 
beled hydrogen cyanide. The product of this reaction is then re- 
duced and hydrolyzed to a mixture of the labeled sugars. The two 
sugars are separated by absorption chromotography. The synthesis 
of '°C-labeled L-tyrosine, an amino acid, is also presented. 


23584 Enzyme structure and interaction with inhibitors. 
London, R.E. Los Alamos Science; No. 8, 68-71(Sum 1983). 
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This article reviews some of the results of studies on the 
13C-labeled enzyme dihydrofolate reductase (DHFR). Nuclear 
magnetic resonance (NMR) techniques are used in combination 
with isotopic labeling to learn about the structure and dynamics of 
this enzyme. “C-labeling is used for the purpose of studying 
enzyme/substrate and enzyme/inhibitor interactions. A second set 
of studies with DHFR was designed to investigate the basis for the 
high affinity between the inhibitor methotrexate and DHFR. The 
label was placed on the inhibitor, rather than the enzyme. 


23585 Testing for cis’ proline with a-aminoisobutyric acid 
substitution: NMR studies of AIB substituted bradykinins. 
London, R.E. (Los Alamos National Lab., ; Schmidt, 
P.G.; Vavreck, R.J.; Stewart, J.M. International Journal of 
Peptide and Protein Research; 19: 334-342(1982). 

Substitution of Pro residues with AIB (a-aminoisobutyric 
acid) residues in peptides provides a means of evaluating the pres- 
ence of cis’ proline conformations both in solution and, using bioas- 
say data, in a receptor complex. 'H n.m.r. has been used to probe 
the DMSO solution conformation of all seven of the possible AIB/ 
Pro isomers of bradykinin. AIB substitution for Pro? and/or Pro* 
appears to stabilize a type III 8-turn involving the N-terminal resi- 
dues, but not an incipient 3:0 helix suggested by model peptides. 
These substitutions are correlated with low biological potencies, 
suggesting that such conformational features may be incompatible 
with receptor complexation. Alternatively, AIB’-bradykinin ana- 
logs exhibit a variety of long range shift perturbations relative to 
bradykinin. The data suggest that bradykinin can adopt several 
folded conformations, including 8-turns involving both Ser®-Pro’- 
Phe®-Arg® and Phe'-Ser®-Pro’-Phe®. The relatively high biological 
activities of the AIB’-BK suggest that the complexed form of the 
peptide is characterized by a cis’Pro’ conformation. 


5503 Cytology 
REFER ALSO TO CITATION(S) 23686 


23586 (UCD—472-128, pp 93-94) Adaptation of the nat- 
ural killer cell chromium-51 release assay for the canine. 
Dyck, J.A. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Relate? Health Research. Annual 
report, fiscal year 1982. 

The rationale for development of a natural killer cell assay is 
discussed. The technique is briefly described and initial results are 
presented. 


23587 (UCRL—52000-84-3, pp 1-12) Visualizing chro- 
mosomes in human sperm, Mar 1984. NTIS, PC A03/MF 
A0l. 

In Energy and technology review. 

New techniques for fusing human sperm with hamster ova 
enable us to create a hybrid cell in which the sperm chromosomes 
are fully visible. Normally, sperm chromosomes are too tightly 
packed to permit direct observation. In the hybrid cell, however, 
the clearly displayed chromosomes can be examined under a light 
microscope for determination of structural and numerical abnor- 
malities. We are analyzing sperm chromosomes from normal, 
healthy men to establish a baseline frequency of chromosomal 
errors. We plan to extend this study to chromosome abnormalities 
in sperm of men who have been exposed to environmental hazards 
or who have clinical reproductive disorders. 


23588 (UCRL—52000-84-3, pp 13-21) High-speed cell 
sorting: a tenfold increase in sorting rate. Mar 1984. NTIS, 
PC A03/MF AOl1. 

In Energy and technology review. 

Three significant engineering improvements in our high- 
speed cell sorting equipment (a fluid system capable of operating at 
pressures in excess of 1.4 MPa, a low-turbulence nozzle to produce 
a stable jet and droplet, and an electronics package able to analyze 
and sort more than 20,000 particles per second) greatly reduce the 
time needed to accumulate usable samples of uncommon cells or 
subcellular particles. The sorted particles or cells are not damaged 
by the sorting process, even at the highest speed. Research applica- 
tions include the purification of bulk quantities of chromosomes of 
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a single type for gene mapping, the production of recombinant 
DNA libraries, and the concentration of variant peripheral blood 
cells for study and evaluation. 


23589 Slide immunoenzymatic assay for antigens on the 
bacterial surface. De Macario, E.C.; Macario, A.J.L.; Jovell, 
R.J. (New York State t. of Health, Albany). Medicina 
(Buenos Aires); 41: 91-95(1981). Contract AC02-81ER 10880. 

A slide immunoenzymatic assay (SIA) is described for meas- 
uring antibodies to a bacterial surface. The main advantage of SIA 
is the absence of background, eliminating false-positive and false- 
negative results and increasing sensitivity for antibodies in dilute 
microsamples. In addition to detecting antibodies SIA can be used 
to demonstrate surface antigens on any microorganism or eukaryo- 
tic cell that can be conveniently fixed to a glass slide. 


5504 Genetics 
REFER ALSO TO CITATION(S) 21893, 23678, 23753 


23590 Nucleotide sequences of gag-pol regions that deter- 
mine the Fy-1 host range property of BALB/c N-tropic and 
B-tropic murine leukemia viruses. Ou, C.Y.; Boone, L.R.; 
Koh, C.K.; Tennant, R.W.; Yang, W.K. (Oak Ridge Nation- 
al Lab., TN). Journal of Virology; 48: No. 3, 779-784(Dec 
1983). Contract W-7405-ENG-26. 

Previously, in virto recombinant DNA studies demonstrated 
that genetic determinants of N-tropism and B-tropism, or Fv-1-re- 
lated host range properties of murine leukemia viruses, were locat- 
ed in a BamHI-HindIII DNA segment derived from the 5’ portion 
of the coloned viral genome. We sequenced this segment and its 
immediate 5’ region from cloned DNA of two BALB/c mouse C- 
type viruses (WN1802N and WN1802B) and found base differences 
at 12 positions out of the otherwise identical 1390-base-pair se- 
quences. Analysis of the most likely reading frame showed that 6 of 
the 12 base differences would result in four encoded amino acid 
changes, three of which occur at positions 109 (glutamine in 
WN1802N versus threonine in WN1802B), 110 (arginine in 
WN1802N versus glutamic acid in WN1802B), and 159 (glutamic 
acid in WN1802N versus glycine in WN1802B) of the p30 protein. 
The remaining one is located at position 36 (threonine in WN1802N 
versus isoleucine in WN1802B) of the viral polymerase protein. Sig- 
nificant conformational alteration of the p30 protein could be pre- 
dicted from these amino acid changes. 


23591 In vivo cleavage of cytosine-containing bacterio- 
phage T4 DNA to genetically distinct, discretely sized frag- 
ments. Carlson, K.; Wiberg, J.S. (Univ. of Rochester, NY). 
Journal of Virology; 48: No. 1, 18-30(Oct 1983). Contract 
AC02-76EV03490. 

Mutants of bacteriophage T4D that are defective in genes 42 
(@CMP hydroxymethylase), 46 (DNA exonuclease), and 56 
(dCTPase) produce limited amounts of phage DNA in Escherichia 
coli B. In this DNA, glucosylated 5-hydroxymethylcytosine is com- 
pletely replaced by cytosine. It is found that this DNA rapidly be- 
comes fragmented in vivo to at least 16 discrete bands as visualized 
on agarose gels subjected to electrophoresis. The sizes of the frag- 
ments ranged from more than 20 to less than 2 kilobase pairs. When 
DNAs from two of these bands were radioactively labeled in vitro 
by nick translation and hybridized to Xbal restiction fragments of 
cytosine-containing T4 DNA, evidence was obtained that the two 
bands are genetically distinct, i.e., they contain DNA from different 
parts of the T4 genome. Mutational inactivation of T4 endonuclease 
II (gene denA) prevented the fragmentation. Three different muta- 
tions in T4 endonuclease IV (gene denB) caused the same minor 
changes in the pattern of fragments. It is concluded that T4 endon- 
uclease II is required, and endonuclease IV is involved to a minor 
extent, in the in vivo production of these cytosine-containing T4 
DNA fragments. These DNA fragments are viewed as “restriction 
fragments” since they represent degradation products of DNA "for- 
eign” to T4, they are of discrete size, and they are genetically dis- 
tinct. 
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23592 Reversal of Fv-1 host range by in vitro restriction 
endonuclease fragment exchange between molecular clones of 
N-tropic and B-tropic murine leukemia virus genomes. Boone, 
L.R.; Myer, F.E.; Yang, D.M.; Ou, C.Y.; Koh, C.K.; Ro- 
berson, L.E.; Tennant, R.W.; Yang, W.K. (Oak Ridge Na- 
tional Lab., TN). Journal of Virology; 48: No. 1, 110-119(Oct 
1983). Contract W-7405-ENG-26. 

The authors molecularly cloned unintegrated viral DNA of 
the BALB/c endogenous N-tropic and B-tropic murine leukemia 
retroviruses and in vitro passage N-tropic Gross (passage A) 
murine leukemia retroviruses. Recombinant genomes were con- 
structed in vitro by exchanging homologous restriction enzyme 
fragments from N- or B-tropic parents and subsequent recloning. 
Infectious virus was recovered after transfection of these recombi- 
nant genomes into NIH-3T3 cells and cocultivation with the Fv-1 
nonrestrictive SC-1 cells. XC plaque assays of recombinant virus 
progeny on Fv-1/sup n/ and Fv-1/sup b/ cells indicated, that the 
Fv-1 host range was determined by sequences located between the 
BamHI site in the p30 region of the gag gene (1.6 kilobase pairs 
from the left end of the map) and the HindIII site located in pol 
gene (2.9 kilobase pairs from the left end of the map). 


23593 Independent, spontaneous mutants of adenovirus 
type 2-simian virus 40 hybrid Ad2* ND3 that grow efficiently 
in monkey cells posses indentical mutations in the adenovirus 
type 2 DNA-binding protein gene. Anderson, C.W.; Hardy, 
M.M.; Dunn, J.J.; Klessig, D.F. (Brookhaven National Lab., 
Upton, NY). Journal of Virology; 48: No. 1, 31-39(Oct 1983). 

Four independent, spontaneous mutants of the adenovirus 
type 2-simian virus 40 hybrid Ad2*ND3 that allow efficient 
growth in monkey cells were isolated previously. All four muta- 
tions have been mapped within the coding sequence for the adeno- 
virus DNA-binding protein by marker rescue analysis. DNA se- 
quence analysis of a region of ca. 1000 base pairs shown by marker 
rescue to contain the host range mutations demonstrated that the 
host range mutant hr602 differs from. its parent, Ad2* ND3, at only 
a single nucleotide. Mutant hr602 has a thymine in place of a cyto- 
sine at first position of the 130th codon, as measured from. the initi- 
ation site for the DNA-binding protein. This change results in the 
replacement of a histidine by a tyrosine in mutant hr602 DNA-bind- 
ing protein. Each of the other three Ad2* ND3 host range. mutants 
have exactly the same nucleotide alteration as does hr602. This 
same nucleotide change was recently reported for a similarly de- 
rived host range mutant of adenovirus 5. 


23594 Quantitative karyotyping of human chromosomes 
by dual beam flow cytometry. Langlois, R.G.; Yu, L.C.; 
Gray, J.W.; Carrano, A.V. (Lawrence Livermore National 
Lab., Univ. "of California). Proceedings of the National Acade- 
my of Sciences of the United States of America;' 79; 7876- 
7880(Dec 1982). Contract W-7405-ENG-48. 


Dual beam flow cytometry of chromosomes stained with 
Hoechst 33258 and chromomycin A3 has been proposed as a 
method for quantitative classification of human chromosomes (bi- 
variate flow karotyping). In this paper we investigate the sources 
and magnitudes of variability in the mean fluorescence intensities of 
each chromosome group resolved in bivariate flow karyotypes and 
study the impact of this variablity on chromosome classification. 
Replicate bivariate flow karyotypes of chromosomes isolated from 
lymphocyctes from 10 individuals demonstrated that person-to- 
person variability was significantly greater than run-to-run variabili- 
ty. The total variability was sufficiently small that it did. not inter- 
fere with classification of normal chromosome types except chro- 
mosomes 9 through 12 and chromosomes 14 and 15. Furthermore, 
the variability was generally smaller than 1/600th of the mitotic 
genome, so that one-band rearrangements should be detectable in 
bivariate flow karoyotypes. 


23595 R-prime site-directed transposon Tn7 mutagenesis 
of the photosynthetic apparatus in Rhodopseudomonas capsu- 
lata. Youvan, D.C. (Univ. of California, Berkeley); Elder, 
J.T.; Sandlin, D.E.; Zsebo, K.; Alder, D.P.; Panopoulos, 
N.J.; Marrs, B.L.; Hearst, JE. Journal of Molecular — 
162: "17-41(1982). Contract W-7405-ENG-48. . 
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Site-directed mutagenesis of the photosynthetic apparatus 
(PSA) genes in Rhodopseudomonas capsulata is presented utilizing 
a transposon Tn7 mutagenized R-prime. The R-prime, pRPS404, 
bears most of the genes necessary for the differentiation of the pho- 
tosynthetic apparatus. Mutagenesis of the R-prime with Tn7 in Es- 
cherichia coli, conjugation into R. capsulata, and homologous re- 
combination with the wild-type alleles efficiently generates photo- 
synthetic lesions. Wild-type alleles are lost spontaneously 
and the Tn7-induced lesions are revealed by subsequent intramole- 
cular recombination between IS21 insertion elements that bracket 
the prime sequences in direct repeat. The molecular nature of the 
intermediates involved in the transposition, recombination and dele- 
tion have been investigated by Southern hybridization analysis. The 
spontaneous loss of wild-type alleles after homologous recombina- 
tion with the chromosome may be of general use to other prokar- 
yotic site-directed transposon mutagenesis schemes. The IS21-medi- 
ated deletion of the prime DNA is dependent on the RecA protein 
in E. coli, generating the parental R-factor bearing one IS21 ele- 
ment. A genetic-physical map exists for a portion of the prime pho- 
tosynthetic apparatus DNA. When Tn7 is inserted into a bacter- 
iochlorophyll gene in the R-prime and then crossed into R. capsu- 
lata, mutants are produced that accumulate a bacteriochlorophyll 
precursor, which is in excellent agreement with the existing genet- 
ic-physical map. This corroborates the mutagenesis scheme. 


5505 Metabolism 
REFER ALSO TO CITATION(S) 23737, 23738, 23750 


23596 Distribution of ‘*N following intravenous injection 
of [**N] ammonia in the rat. Freed, B.R.; Gelbard, A.S. 
(Memorial Sloan-Kettering Cancer Center, New York, NY). 
Canadian Journal of Physiology and Pharmacology; 60: No. 1 
60-67(1982). 

Ammonia labeled with cyclotron-produced °N was injected 
intravenously in rats and the content of '*N in 14 major organs and 
tissues was determined at eight intervals ranging from 0.2 to 50 min 
after injection. The distribution of '*N at 12 s was employed to es- 
timate the unidirectional tissue extraction for ammonia. The esti- 
mated fractional extraction for most of the tissues studied ranged 
from 70 to 100%. The 12-s °N concentrations in a number of tis- 
sues (with lungs and brain the principal exceptions) were found to 
be quite similar to those reported for **K* and **Rb* in the rat, 
suggesting a similar mechanism of transcapillary extraction. Most of 
the injected dose was initially extracted by the musculature, lungs, 
and kidneys. The lungs and kidneys released the bulk of their ex- 
tracted ammonia-derived nitrogen within 10 min of injection. The 
gut, heart, and spleen also recirculated extracted nitrogen, but on a 
much smaller scale than the lungs and kidneys. The recirculated 
label was accumulated mainly by muscle, liver, and skin. The re- 
sults suggést that the lungs and kidneys are important sources of 
systematically recirculated ammonia metabolites in the rat. 


5506 Medicine 


REFER ALSO TO CITATION(S) 23116, 23117, 23450, 23682, 23701, 23716 


23597 (BNL—34355) Application of nuclear resonance 
scattering for in vivo measurements. Wielopolski, L.; 
Vartsky, D.; Cohn, S.H. (Brookhaven National Lab., 
Upton, NY (USA)). 1983. Contract AC02-76CH00016. 3p. 
(CONF-830609—65). NTIS, PC A02; 3; GPO Dep. Order 
Number DE84010218. 

From ANS annual meeting; Detroit, MI, USA (12 Jun 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Nuclear resonance scattering is applied in our laboratory to 
measure hepatic and cardiac iron overload. For iron analysis, a gas- 
eous source of 4 mg MnCk, is introduced into an evacuated quartz 
vial. Following irradiation in a nuclear reactor, °*Mn decays by 
beta emission to the 847-keV level of °*Fe, which subsequently 
decays to the ground state of °*Fe with a 7 ps half-life. The princi- 
pal aim of this work is to evaluate the efficacy of the iron chelation 
therapy. Serial measurements over a time period of 6 to 12 months 
of a given patient will enable us to see how the iron is removed 
from the critical organs. 
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23598 (DESY-SR—82-24) Consideration of the non-inva- 
sive coronary angiography using synchrotron radiation. 
Glueer, C.C.; Graeff, W.; Hoehne, K.H.; Kupper, W.; Ba 
W.R. (Deutsches Elektronen-Synchrotron ESY), Ham 

burg (Germany, F.R.)). Dec 1982. 70p. (In German). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84750955. 

After a close examination of the currently applied different 
non-invasive diagnostic methods, only the method of digital sub- 
traction angiography (DSA) seems to be promising with respect to 
space and time resolution. Here the state of the art is presented in 
this field of medical diagnostics. As a result the dichromography 
method using synchrotron radiation is most promising for the imag- 
ing of coronar arteries. The physical principles of dichromography 
are presented together with the first experiments at SSRL and 
DESY. The experiments planed at DESY are described in more 
detail. Due to the expected time and space resolution of the detec- 
tor system, studies of the human heart should be feasible. Some 
problems are discussed related with radiation exposition rates, proc- 
ess cycle times and the expected contrast media concentrations. 


23599 (DOE/IA/10081—T1) Training course in nuclear 
methodology and techniques in the study and control of para- 
sitic diseases of humans, Final report. Strickland, G.T. Jr. 
(National Council for International Health, Washington, DC 
(USA)). 1981. Contract FG01-801A10081. 23p. NTIS, PC 
A02/MF AO01; 1; GPO Dep. Order Number DE84001510. 

Portions are illegible in microfiche products. 

A course on nuclear technology in the diagnosis and treat- 
ment of parasitic diseases is described. The course focused on basic 
radiation principles, malaria, schistosomiasis, and filariasis. 


23600 (INIS-mf—8320) Radioimmunoassay of TSH su- 
bunits in thyroid diseases and endocrine opthalmopahty. 
Eder, W. (Muenchen Univ. (Germany, F.R.). Fakultaet fuer 
Medizin). 28 Jan 1982. 105p. (In German). NTIS (US Sales 
Only), PC A06/MF A01. Order Number DE84780124. 
Highly sensitive radioimmunoassays of hTSH sub-units were 
developed. The hormone preparations were labelled with 125- 
iodine according to a modified chloramine -T method, and purified 
by chromatography using biogel P6 and P60. Rabbit antisera were 
used as antibodies. Separation of the antibody-bound and of the free 
antigens was carried out via the double antibody method. The anti- 
serum required for this purpose was obtained from a goat. The sen- 
sitivity of the assay was influenced by changing the protein content 
of the buffer, the incubation volume, the tracer amounts, the incu- 
bation time and the incubation temperature. For hTSH-a, the 
lowest detectable limit was found to be 50 pg/ml, for hTSH-8 20 
pg/ml. Thus, the sub-units could be determined for 98% of the pa- 
tients under review. The B-TSH radioimmunoassay is largely spe- 
cific, TSH cross-reacts to a degree of 5%. The computerized eval- 
uation was carried out by means of Spline approximation using the 
Siemens 4004 computer. Precision and eccuracy are in compliance 
with generally accepted criteria. The sexum levels of a and 8 sub- 
units showed no discordancy with regard to TSH. In all groups of 
patients examined, the levels of the hormone-specific B-chain were 
found to be exclusively dependent upon the actual thyroid activity. 


23601 (INIS-mf—8695, pp 126) Radiation risk current 
conceptions and the methodical approaches for the benefit 
harm estimation from the medical use of ionizing radiations 
(diagnostics and therapy). Vasilev, G. (Meditsinska Akade- 
miya, Sofia (Bulgaria). —— Inst. po om i 
Radiobiologiya). 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23602 (INIS-mf—8695, PP 1) Arterial hypotony and the 


current roentgenologic researc . Georgiev, G. 1983. 
(In Bulgarian). NTIS (US Sales Only), PC A07/MF AO1. 
(CONF-8306167—Absts.). 
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From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23603 (INIS-mf—8695, pp 3) Auxiliary device for heart 
centrerings. Georgiev, Y. 1983. (In Bulgarian). NTIS (US 
Sales Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23604 (INIS-mf—8695, pp 5) Late arterial and parenchi- 
mal phases diagnostic value of the selective coeliacography in 
liver volumetric processes. Baldzhiyski, A. 1983. (In Bulgari- 
an). NTIS (US Sales Only), PC AO7/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23605 (INIS-mf—8695, pp 6) Angiographic images in 
trophoblast diseases. Danov, N.; Velkova, K.; Dunikyan, A. 
1983. (in Bul ). NTIS (US Sales Only), PC A07/MF 
A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23606 (INIS-mf—8695, pp 7) Some complications in an- 
giographic studies. Dunikyan, A.; Danov, N.; Velkova, K. 
1983. (In Bulgarian). NTIS (US Sales Only), PC A07/MF 
A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23607 (INIS-mf—8695, pp 8) Difficulties in the roent- 
genologic diagnostics of arterial aneurisma with intracellular 
localisation. Demikatonov, S. 1983. (In Bulgarian). NTIS 
= a Only), PC A0O7/MF A0Ol. (CONF-8306167— 
Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23608 (INIS-mf—8695, pp 145) Diagnostic opportunities 
of the craniographic method for dura mater status determina- 
tion in covered and open cranium fractures. Chipilski, D. 
1983. (In Bulgarian). NTIS (US Sales Only), PC A07/MF 
A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23609 (INIS-mf—8695, pp 145) Angiographic diagnosis 
arterial 


of the chronic insufficiency in the upper limbs. Vel- 
kova, K.; Danov, N.; Dunikyan, A. 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A07/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23610 (INIS-mf—8695, pp 13) Tomographic and contrast 
roentgenologic study of the maxilla sinus and cystes in the 
maxilla region. Kotov, N.; Jordanov, G. 1983. (In Bulgari- 
an). NTIS (US Sales Only), PC A07/MF AOl1. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 
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23611 (INIS-mf—8695, pp 14) Zone and tomography op- 
portunities for mandibilla traumatic injuries specifying in the 
ascending branch and temperomandibulla joints region. 
Kotov, N.; Jordanov, G. 1983. (In Bulgarian). NTIS (US 
Sales Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23612 (INIS-mf—8695, pp 15) Computer axial tomogra- 
phy in the subdural haematom diagnostics. Dimitrov, Z.; 
Senova, R. 1983. (In Bulgarian). NTIS (US Sales Only), PC 
A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23613 (INIS-mf—8695, pp 16) Images artefacts in neuro- 
logical computer tomography second generation. Tabakov, S. 
1983. (In Bulgarian). NTIS (US Sales Only), PC A07/MF 
A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23614 ee pp 17) oe of the com- 
puter tomography for the diagnostics of the post traumatic in- 
tracranial changes. Demikatonov, S. 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A07/MF A0Ol. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23615 (INIS-mf—8695, pp 18). Diagnostic opportunities 
of the computer tomography for odontogenic maxilla sinus 
diseases, Dimitrov, Z.; Konstantinov, D.; Semova, R.; Dimi- 
trov, D. 1983. (In Bulgarian). NTIS (US Sales Only), PC 
A07/MF AO1. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23616 (INIS-mf—8695, pp 19) Computer tomographic 
pneumography of the cistern. Petrov, L.; Tonchev, Z. 1983. 
(In Bulgarian). NTIS (US Sales Only), PC A07/MF AO1. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23617 (INIS-mf—8695, pp 21) Diagnostic value of the 
late arterial and parenchimal renography phases for kidneys 
tumors. Baldzhijski, A.; Simeonov, I.; Panchev, V. 1983. (In 
Bulgarian). NTIS (US Sales Only), PC A0O7/MF AOl1. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23618 (INIS-mf—8695, pp 23) To the method of excre- 
tion urography. Is there diagnostic value in the ureters com- 
pression. Ivanov, Z. 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23619 (INIS-mf—8695, pp 24) Miction cystography - a 
basic roentgenologic method for the vesiculo - ureter reflux 
diagnostics in children. Grigorov; Petkova. 1983. (In Bulgar- 
ian). NTIS (US Sales Only), PC A07/MF A0O1l. (CONF- 
8306167—Absts.). 
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From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23620 (INIS-mf—8695, pp 25) Urographic and isotopes 
nephrographic (ING) correlation in embarassed renal drain- 
age. Baldzhijski, A.; Yakimova, V.; Nikolova, I.; Tsyrovska, 
T.; Slavova, M. 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23621 (INIS-mf—8695, pp 29) Effect of the injected con- 
trast media on the kidneys size. Khadzhigeorgiev, G.-.; 
Danov, N. 1983. (In Bulgarian). NTIS (US Sales Only), PC 
A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23622 (INIS-mf—8695, pp 27) Our experience in the 
roentgenologic study of the system traumas. Chola- 
kov, A.; Ivanov, S.; Spaskov, S.; Naumov, N. 1983. (In Bul- 
garian). NTIS (US Sales Only), PC A07/MF A01. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23623 (INIS-mf—8695, pp 29) About the unreal images 
of the circular tomographic spread in the study of the excre- 
tory system, Khadzhigeorgiev, G. 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A0O7/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23624 (INIS-mf—8695, pp 32) Comparative evaluations 
of the conventional and computerized renal tomography. 
Pisev, I.; Ivanov, A. 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF AO1. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23625 (INIS-mf—8695, pp 35) Computer tomography ap- 
plication in the urology. Viktorov, I.; Ivanov, A. 1983. (In 
Bulgarian). NTIS (US Sales Only), PC AO7/MF AOI. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of thé roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23626 (INIS-mf—8695, pp 36) Computer tomography of 
the suprarenal glands. Tonchev, Z.; Parashkevov, M. 1983. 
(In Bulgarian). NTIS (US Sales Only), PC A07/MF AO1. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23627 (INIS-mf—8695, pp 37) Computer tomography in 
obstructure urinary system diseases. Khadzhidekov, V.; 
Petkov, D.; Nedyalkov, G.; Lazarova, I. 1983. (In Bulgari- 
an). NTIS (US Sales Only), PC A0O7/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23628 (INIS-mf—8695, pp 39) Abdominal tumors aspira- 
tion biopsy under roentgenoscopic control, Uzunov, G. 1983. 
(In Bulgarian). NTIS (US Sales Only), PC AO7/MF AOI. 
(CONF-8306167—Absts.). 
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From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23629 (INIS-mf—8695, pp 40) Possibilities of the roent- 
genologic examination in prophxactic studies with haemokult. 
Sapundzhiev, K. 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23630 (INIS-mf—8695, pp 41) Cholecystitis emphysema- 
toza. Paskalev, S.; Khristova, N.; Domanova, B. 1983. (In 
Bulgarian). NTIS (US Sales Only), PC A0O7/MF AOl1. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23631 (INIS-mf—8695, pp 42) Roentgen diagnostics pos- 
sibilities of the double contrast study of the bulbus duodeni 
and the duodenal ARC. Tomov, A.; Balabanski, M.; Altyn- 
ova, Yu.; Gerov, L. 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23632 (INIS-mf—8695, pp 43) Roentgen diagnostics 
value of the appendicostasis. Popsakov, P.; Mitsev, K. 1983. 
(In Bulgarian). NTIS (US Sales Only), PC A0O7/MF AOl1. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23633 (INIS-mf—8695, pp 44) Roentgen diagnosis of the 
duodenal diverticuls and criteria for surgical treatment orien- 
tation. Elenkov, P.; Mitsev, K.; Khristov, I.; Tankov, I. 
1983. (In Bulgarian). NTIS (US Sales Only), PC A07/MF 
A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23634 (INIS-mf—8695, pp 45) Roentgenologic changes in 
the gastrointestinal tract of petroleum products workers. 
Pentchev, G.; Boyadzhiev, I.; Nikolova, I.; Markov, G. 
1983. (In Bulgarian). NTIS (US Sales Only), PC A07/MF 
A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23635 (INIS-mf—8695, pp 48) Water-siphon test in 
gastro-esophagal reflux. Uzunov, G.; Chaushev, G. 1983. (In 
Bulgarian). NTIS (US Sales Only), PC A07/MF AOI. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23636 (INIS-mf—8695, pp 50) Roentgenologic criteria 
for diagnostics of gastritis in gastric mucosa relief examina- 
tion. Elenkov, P.; Pomakov, P.; Ushev, I.; Maleev, N. 1983. 
(In Bulgarian). NTIS (US Sales Only), PC A07/MF AO1. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 
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23637 (INIS-mf—8695, pp 51) Criteria for roentgenolo- 
gic evaluation of gastric and duodenal ulcus at their treat- 
ment. Elenkov, P.; Zhelyazkov, S.; Khristov, I.; Tankov, I. 
1983. (In Bulgarian). NTIS (US Sales Only), PC A07/MF 
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8306167—Absts.). 
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the surgical treatment of cholelytiasis. Khlebarov, I.; Pozhar- 
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Only), PC A07/MF A0O1. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
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brovo, Buulgaria (4 Jun 1983). 


23640 (INIS-mf—8695, pp 56) Roentgenologic study of 
the biliary tract with contrast media in the distinguishing of 
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cholangiography. Khiebarov, I. 1983. (In Bulgarian). NTIS 
(US Sales Only), PC AO7/MF AOl1. (CONF- 8306167— 
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23644 (INIS-mf—8695, pp 63) Roentgen image of the 
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From 4. scientific practical conference of the roentgenolo- 


gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23653 (INIS-mf—8695, pp 81) Computer-tomographic 
study of the maxilia sinus in children. Dimitrov, Z.; Poborni- 
kova, S. 1983. (In Bulgarian). NTIS (US Sales Only), PC 
A07/MF A0O1. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 
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23654 (INIS-mf—8695, pp 82) About the documentation 
of the computer tomographic images. Delov, I.; Tabakov, S.; 
Dimitrov, Z. 1983. (In Bulgarian). NTIS (US Sales Only), 
PC A07/MF A0O1. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23655 (INIS-mf—8695, pp 83) Diagnostic values of the 
secondary reconstruction of the image in the spine computer 
tomography. Petrov, L.; Ivanov, A.; Parashkevova, M. 1983. 
(In Bulgarian). NTIS (US Sales Only), PC A07/MF AO1. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23656 (INIS-mf—8695, pp = Remote control of the 
sections choice from the command desk of the computer to- 
mograph "Siraton 1”. Petrov, L. 1983. (I garian). NTIS 
(US aes Only), PC A07/MF A011. (CONF-8306167— 
Absts 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23657 (INIS-mf—8695, pp 86) Automatical labelling of 
the actual selection on television monitors in the computer to- 
mograph "Siretom 1”, Petrov, L. 1983. (In Bulgarian). NTIS 
(US Sales Only), PC A07/MF A0Ol1. (CONF-8306167— 
Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; .Ga- 
brovo, Buulgaria (4 Jun 1983). 


23658 (INIS-mf—8695, pp 89) Results from the study of 
1500 hysterosalpingographies. Mirchev, M.; Katrandzhiev, 
B.; Atanasova, S. 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF AO01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23659 (INIS-mf—8695, pp 91) Opportunities for progno- 
sis with lung scintigraphy in patients with non-operative 
cancer. Derimanov, S. 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23660 (INIS-mf—8695, pp 108) Diagnostics value of the 
sagital tomograms for changes in the hilus shadows. Gryn- 
charov, K.; Natskov, L.; Dimitrova, G. 1983. (In Bulgari- 
an). NTIS (US Sales Only), PC A07/MF A01. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23661 (INIS-mf—8695, pp 110) Comparative evaluations 
of the tracheobronchial tree tomography in different types of 
spreads. Gergiev, G.; Delov, I.; Vladimirova, M. 1983. (In 
Bulgarian). NTIS (US Sales Only), PC A0O7/MF AOl. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23662 (INIS-mf—8695, pp 111) Roentgenologic hysto- 
logy of surgical preparations of the mammary gland. Vasilev, 
N.; Arnaudov, Z.; Todorov, T. 1983. (In Bulgarian). NTIS 
(US > Only), PC A07/MF A0Ol. (CONF-8306167— 
Absts.). 
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From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23663 (INIS-mf—8695, pp sr ane? 
for tumors and tumor-like diseases in the mediastinum. Kater- 
inska, V.; Petkov, D.; Khadzhidekov, V. 1983. (In Bulgari- 
an). NTIS (US Sales Only), PC A0O7/MF AOl1. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23664 ow pp 116) About the roentgenologic 
characteristic of mediastinal tumors with calcium precipita- 
tions. Siecinahe, V.; Popsavov, P. 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A0O7/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23665 (INIS-mf—8695, pp 131) Strontium 85 and cerium 
144 kinetics at their combined administration with organic 
pesticide phozalon (Agria 1060’). Paskalev, Z.; 
Peyankov, I. (Meditsinska Akademiya, Sofia (Bulgaria). 
Nauchen Inst. po Rentgenologiya i Radiobiologiya). 1983. 
(In Bulgarian). NTIS (US Sales Only), PC A07/MF AO1. 
(CONF-8306167—Absts.). 
From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23666 (INIS-mf—8695, pp 84) Myelographic and com- 
puter-tomographic se spinal cord neoplasms, Chi- 
pilski, D.; Petrov, L Kryeten D. 1983. (In Bulgarian). 
NTIS (Us Sales Only), PC A07/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


(INIS-mf—8695, pp 93) Scintigraphy with gallium 
67 in patients with neoplasms of the head and > h Uzunov, 
I.; Marovski, T.; Iliev, E. 1983. (In ba A 
Sales Only), PC ‘A07/MF A01. (CONF-8 D616) Abets) 
From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23668 (INIS-mf—8695, pp 95) Assesments of the func- 
tions for sensibility and dividing ability of the collimators set 
for scanner 8100. Nedkov, Z.; Voskinaryan, V. 1983. (In 
Bulgarian). NTIS (US Sales Only), PC A0O7/MF AOI. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23669 (INIS-mf—8695, pp 97) Device for check up of 
the ee "scintikart’’ MB 8100, Varuzhan, M.; Voskinar- 
yan, V.; Nedkov, Z. 1983. (In Bulgarian). NTIS (US Sales 


Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23670 (INIS-mf—8695, pp 98) ee with gallium 
67 and ytterbium 169 in patients with lung carcinomas. Vlak- 
hov, N.; Popov, B. 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


23671 (INIS-mf—8695, pp 99) Advisability of the bone 
scintigraphy in patients with mammary gland carcinoma. Der- 
imanov, S. — NTIS (US Sales Only), PC 
A07/MF AO1. (CONF- 8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23672 (INIS-mf—8695, pp 102) Perfusion myocardial 
scintigraphy in physical loading conditions on gamma camera 
nuclear ohaio sigma 410, Shejretova, E.; Ivanov, Z.; Trin- 
dev, P. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen 
Inst. po mS (DS Se iya i Radiobiologiya). 1983. (In Bulgar- 
ian). NTIS les Only), PC AO7/MF A0Ol1. (CONF- 
306167. “Aes. 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23673 (INIS-mf—8695, pp 107) Roentgenologic changes 
for pneumonia in suckling with pronounced respiratory insuf- 
ficiency. Ganchev, D.; Pranchev, L. 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A07/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23674 (INIS-mf—8695, pp 122) Radioimmunoassay of 
the cyclic adenosine monophosphate (CAMP) concentration 
on plasma and leukocytes from healthy persons. Markova, M. 
(Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya). 1983. (In Bulgarian). 
NTIS (US 


Sales Only), PC A0O7/MF A0Ol. (CONF- 
8306167—Absts.). 
From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23675 (INIS-mf—8695, pp 101) Our results from beta 
therapy of patients with chronic eczema. Vlakhov, N.; Paru- 
shev, D.; Gyrdev, P.; Vankova, V. 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A07/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23676 Development and characterization of a homologous 
radicimmunoassay for deer mouse (Peromyscus maniculatus 
bairdii) prolactin. Marr, G.A.; Colosi, P.; Desjardins, C.; Ta- 
lamantes, F. (Univ. of California, Santa Cruz). Life Sciences; 
33: No. 23, 2305-2309(5 Dec 1983). 

A highly specific and sensitive homologous radioimmunoas- 
say has been developed for the secreted form of prolactin from the 
deer mouse Peromyscus maniculatus bairdii. Peromyscus serum and 
pituitary homogenates displayed paralled dilution response curves, 
and no cross reaction was seen with either mouse prolactin, mouse 
growth hormone or rat prolactin. The assay was sensitive to 25 pi- 
cograms per tube and the intra- and inter-assay coefficients of varia- 
tion were 5 and 3.6%, respectively. In addition, the authors have 
demonstrated that Peromyscus prolactin does not show parallel dis- 
placement in a homologous radioimmunoassay utilized for measur- 
ing prolactin in the common laboratory mouse. 
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5507 Microbiology 


REFER ALSO TO CITATION(S) 21893, 22114, 22116, 22153, 23526, 23578, 
23590, 23591, 23595 


23677 (DOE/ER/13053—1) Metabolism of fatty acids by 
Syntrophomonas wolfei. Progress report, March 15, 1983-De- 
cember 15, 1984. McInerney, M.J. (Oklahoma Univ., 
Norman (USA)). 1984. Contract AS05-83ER13053. 8p. 
NTIS, PC A02/MF A0Ol1; GPO Dep. Order Number 
DE84008351. 

The main objective in this research is to obtain basic infor- 
mation on the metabolism and physiology of the H2-producing ace- 
togenic bacteria. Syntrophomonas wolfei degrades butyrate, capro- 
ate and caprylate to acetate and He, valerate and heptanoate to ace- 
tate, propionate and He, and isoheptanoate to acetate, isovalerate 
and He. Since the degradation of these compounds with H2 produc- 
tion is energetically favorable only when the partial pressure of He 
is maintained at a very low level, S. wolfei can only be grown in 
coculture with Ho-using bacteria. The first objectives of this re- 
search were to determine if S. wolfei could be grown alone if the 
partial pressure of H2 was maintained at a low level by sparging the 
culture with anaerobic gas. 


23678 Methylotrophic bacteria: biochemical diversity and 
genetics. Haber, C.L.; Allen, L.N.; Zhao, S.; Hanson, R.S. 
(Univ. of Minnesota, Navarre). Science (Washington, D.C.); 
221: 1147-1153(Sep 1983). Contract AC02-82ER 12029. 

Bacteria that are able to use methane as a sole carbon and 
energy source also carry out a broad range of biotransformations, 
some of which have industrial and environmental significance. Ge- 
netic studies on methylotrophs, including the use of recombinant 
DNA techniques, show promise for the isolation and cloning of 
genes coding for specific functions. 


23679 Timesaving technique for measuring respiration 
rates in incubated soil samples. Edwards, N.T. (Oak Ridge 
National Lab., TN). Soil Science Society of America Journal; 
46: No. 5, 1114-1116(Sep-Oct 1982). Contract W-7405- 
ENG-26. 

A method for determining CO: efflux rates from large soil 
samples (50 to 200 g) is described. The method permits the meas- 
urement of cumulative CO: efflux from large numbers of incubated 
samples in about 2 min/sample. The apparatus includes a COz 
scrubber, soil incubation jars, flow meter, drying column, dilution 
jar, and infrared gas analyzer. Results obtained using this method 
were less variable than results obtained with a Gilson differential 
respirometer when a homogeneous forest soil sample was tested. 


(DT) 


23680 Microsome-mediated cytotoxicity to CHO cells. 
Tan, E.L.; Schenley, R.L.; Hsie, A.W. (Oak Ridge National 
Lab., TN). Mutation Research; 103: 359-365(1982). Contract 
W-7405-ENG-26. 

In investigating mechanisms of mutagenesis, it might be 
useful to use purified microsomal fractions instead of S9 to better 
define the enzymatic reactions involved. In the present study it was 
found that purified microsomes, unlike S9, were highly cytotoxic to 
Chinese hamster ovary (CHO) cells in culture. The microsome-me- 
diated cytotoxic effect was dependent on NADP, in the presence of 
an NADPH-regenerating system, (G<—6-P and G-6-P dehydrogen- 
ase), and omission of G-6-P negated this effect. In the absence of 
microsomes, neither NADP nor its reduced form was cytotoxic to 
CHO cells. The microsome-mediated cytotoxicity was inhibited by 
the addition of either CaCl or butylated hydroxyanisole (BHA) to 
the assay system. Cytotoxicity increased with increasing amounts of 
microsomes, but there was no detectable mutant induction at the 
hypoxanthine-guanine phosphoribosy] transferase (HGPRT) locus. 
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23681 (UCD—472-128, pp 99-108) Studies on fibroblasts 
derived from canine fetal hematopoietic tissues: their role in 
the regulation of lymphohematopoiesis. Klein, A.K.; Lynch, 
J.A.; Dyck, J.A.; Shimizu, J.A.; = L.A,; Stitzel, K.A. 
Aug 1983. NTIS, ‘PC A09/MF Al 

In Laboratory for Taseny Ralned Health Research. Annual 
report, fiscal year 1982. 

Media conditioned by fibroblasts derived from organs active 
in fetal lymphohematopoiesis were studied for its effect on adult 
CFU-GM. Fibroblasts from fetal liver produce a factor stimulatory 
for CFU-GM whereas fibroblasts from fetal marrow produce a 
factor inhibitory for CFU-GM which is not completely relieved by 
adding indomethacin to the assay. Our studies indicate that neither 
fetal marrow nor liver produce factors effecting CFU-L. Cell-cell 
interactions between fibroblasts derived from fetal liver, marrow, 
spleen or blood and normal adult CFU-GM were also studied. We 
observed that both fetal liver and marrrow-derived fibroblasts in- 
hibited colony formation, whereas no effect was seen with splenic 
fibroblasts. There was marked inhibition of whole blood CFU-L by 
liver, marrow and blood-derived fibroblasts. Our investigations sug- 
gest that a role in the regulation of lymphohematopoiesis may be 
played by non-hematopoietic cells, e.g. fibroblasts. 


23682 Comparison of the distribution of convulsant/bar- 
biturate and benzodiazepine receptors using light microscopic 
autoradiography. Wamsley, J.K.; Gee, K.W.; Yamamura, 
H.I. (Univ. of Utah, Salt Lake City). Life Sciences; 33: No. 
23, 2321-2329(5 Dec 1983). 

Some convulsant drugs elicit CNS excitation by blocking 
neuronal activitty at GABAergic synapses whereas depressant com- 
pounds may result in the enhancement of GABAergic transmission. 
These effects are thought to involve drug actions at a multireceptor 
complex involving a benzodiazepine receptor, GABA receptor, pi- 
crotoxin receptor and a chloride ionophore. A radiolabeled convul- 
sant, [°5S] t-butylbicyclophosphorothionate ([*5S]-TBT) has been 
developed and used to characterize the binding to the "picrotoxin” 
or convulsant/barbiturate site. The microscopic distribution of the 
convulsant/barbiturate sites are reported in this communication, as 
demonstrated by receptor autoradiography after labeling tissue sec- 
tions with [*°S]-TBT. Comparison of the distribution of these sites 
with those of the benzodiazepine receptors show a close regional 
correlation in many areas. The convulsant/barbiturate sites and the 
benzodiazepine receptors, however, are unevenly distributed in the 
cerebellum and exist in separate lamina. 


23683 Low-temperature X-ray microanalysis of the differ- 
entiating vascular tissue in root tips of Lemna minor L. 
Echlin, P. (Univ. of Cambridge, England); Lai, C.E.; Hayes, 
= of Microscopy (Oxford); 126: No. 3, 285-306(Jun 
1982). 

The fracture faces of bulk-frozen tissue offer a number of ad- 
vantages for the analysis of diffusible elements. They are easy to 
prepare, remain uncontaminated, and, unlike most frozen-hydrated 
sections, can be shown to exist in a fully hydrated state throughout 
examination and analysis. Root tips of Lemna minor briefly treated 
with a polymeric cryoprotectant are quench frozen in melting ni- 
trogen. Fractures are prepared using the AMRAY Biochamber, 
lightly etched if necessary to reveal surface detail and carbon 
coated while maintaining the specimen at 110 K. The frozen-hy- 
drated fracture faces are analyzed at 110 K using the P/B ratio 
method which is less sensitive to changes in surface geometry and 
variations in beam current. The method has been used to investi- 
gate the distribution of seven elements (Na*, Mg**, P, S, Cl-, K* 
and Ca**) in the developing vascular tissue of the root tip. The mi- 
croprobe can measure relative elemental ratios at the cellular level 
and the results from this present study reveal important variations 
in different parts of the root. The younger, more actively dividing 
cells, appear to have a slightly higher concentration of diffusible 
ions in comparison to the somewhat older tissues which have begun 
to differentiate into what are presumed to be functional vascular 
elements. 


5509 Pathology 
REFER ALSO TO CITATION(S) 23579 


23684 (UCD—472-128, pp 82-86) Enhancing effects of 
thymopoietin and T cell growth factor on mitogenic respon- 
siveness and colony formation of lymphocytes from patients 
with preleukemia. Knox, S.J.; Greenberg, B.R.; Anderson, 
R.W.; Shifrine, M. Aug 1983. NTIS, PC A09/MF AOl. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Cloning efficiencies and mitogenic responsiveness of lym- 
phocytes from patients with preleukemic disorders are significantly 
depressed compared to normal values. TP-5 and IL-2 markedly in- 
creased the cloning efficiency and mitogenic responsiveness of lym- 
phocytes from many of the preleukemic patients studied, while 
there was little or no effect in control cultures. Enhancement of 
lymphocyte responsiveness with TP-5 and IL-2 suggests the pres- 
ence of maturational/-functional defects in these patients which 
may be compensated for in part by addition of TP-5 and IL-2. 


5510 Physiological Systems 
REFER ALSO TO CITATION(S) 21895, 23586, 23587 


23685 (UCD—472-128, ‘pr 90-92) Cycles in immunity in 
dog and man. Shifrine, M.; Rosenblatt, L.S. Aug 1983. 
NTIS, PC A09/MF AOl1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

We have demonstrated seasonal variation in cell mediated 
immunity (CMI) in the dog and circannual rhythms in both CMI 
and antibody production in a human. 


23686 (UCD—472-128, pp 95-98) Histocompatibility 
testing: microlymphocytotoxicity techniques used in conjunc- 
tion with mixed lymphocyte cultures. Dyck, J.A.; Taylor, 
N.J.; DeRock, E.W.; Stitzel, K.A. Aug 1983. NTIS, PC 
A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Definitions and descriptions of the DLA and MLC assays 
used to type canine cells for histocompatibility are presented, fol- 
lowed by an explanation of applications of the typing system to 
several LEHR projects such as bone marrow and fetal liver trans- 
plantation as well as the production of antibodies to tumor associat- 
ed antigens. The data obtained from the typing of two typical fami- 
lies are presented and discussed. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 23524, 23679 


23687 (CEA-CONF—7043) Availability of rock phos- 
phate with low P content in some Albanian soil: use of **PQ,. 
Fardeau, J.C.; Migadel, F.; Gjermani, A.; Malja, S. (CEA 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
les-Durance (France)). Oct 1983. 19p. (In French). (CONF- 
8310255—1). NTIS (US Sales y), PC A02/MF AOl1. 
Order Number DE84750768. 

From 3. international congress on phosphorus compounds; 
Brussels, Belgium (4 Oct 1983). 

The availability of a calcareous low P content rock phos- 
phate (4,3% P) was measured. This Albanian ore was used, in pot 
experiments, on various local soils whose pH is situated between 
4,9 to 7,5. This phosphate was labelled with **P and “Ca in a reac- 
tor. The residual effect of this fertilizer was deduced from the re- 
sults of isotopic dilution kinetics of phosphate ions realized in soil- 
solution systems. The main results can be summarized as follows: 1. 
When the soil-water pH was higher than 6,1, the utilization coeffi- 
cient of phosphorus was minus than 1%, even with 5,5 months. 2. 
The ratio of P and Ca derived from fertilizer and taken up by the 
crop is most generally different of those measured in the fertilizer. 
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It depends on the soil constitution. 3. The analysis of isotopic dilu- 
tion kinetics of phosphate ions shows that in the major part of these 
soils, whose fixing capacity is very high, the rock phosphate and 
also superphosphate at 230 kg P2Os.ha™' rate does not increase 
available soil phosphorus; it is only with rates over 800 kg 
P.Os.ha™! that this objective can be reached. These results explain 
again that the fixing capacity of soil for phosphorus is a characteris- 
tic more useful for fertilization technique than the available phos- 
phorus quantity. 


23688 (DOE/R7/01019—T1) Agricultural ecosystems. 
Kindscher, K. (Kindscher (Kelly), Lawrence, KS (USA)). 
1984. Contract FG47-79R701019. 68p. NTIS, PC A04/MF 
A01; GPO Dep. Order Number DE84007750. 

The agricultural ecosystem concept promotes a distinctive 
set of ecological principles that give diversity and stability to the 
food production process. This system allows people to work more 
closely with nature and to feel a spiritual connection with the earth. 
Agricultural ecosystems can be designed to provide numerous ad- 
vantages. They can be energy conserving, more permanent, make 
better use of space, reduce and eliminate the need for pesticides, 
tillage, and chemical fertilizers, and provide food for the local com- 
munity. The agricultural ecosystem model presented is most suita- 
ble for a small-scale farmer or market gardener, but the principles 
can also be applied on a larger or smaller acreage. The agricultural 
ecosystem concept is a model-building process that will go through 
successional stages to a more mature food-producing plant commu- 
nity. The agricultural ecosystem concept expresses permanence and 
ecology, and is a step toward sustainable agriculture. 55 references, 
4 figures. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


REFER ALSO TO CITATION(S) 23587, 23588 


23689 (ACIESP-PUB—36-3, pp 120-123) Induction of 
DNA synthesis in V. 79 cells recently irradiated with UV 
light, through its fusion with cells irradiated a long time ago. 
Schumacher, R.I.; Ventura, A.M.; Meneghini, R. (Sao Paulo 
Univ. (Brazil). Inst. de Quimica). 1982. (In Portuguese). 
NTIS (US Sales Only), PC A0O7/MF A0Ol. (CONF- 
8111179—Pt.2). 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

The results obtained in cell hybridization experiments aiming 
to demonstrate the existence of an induced post-replication repair 
process in cells of eucaryotes are discussed. 


23690 (ACIESP-PUB—36-3, pp 124-127) Cell viability 
and repair systems in mammal cells. Menck, C.F.; Menegh- 
ini, R. (Sao Paulo Univ. (Brazil). Inst. de Quimica). 1982. 
(In Portuguese). NTIS (US Sales Only), PC A07/MF AO1. 
(CONF-8111179—Pt.2). 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

Synchronized cell cultures of mice are irradiated with 4,0J/ 
m? ultraviolet light at different times. The possible mechanisms in- 
volved in the recuperation of the cellular survival observed, are 
discussed. 


23691 (ACIESP-PUB—36-3, pp 25-31) Molecular - and 
genetic aspects of the repair of the lesions induced by the fur- 
ocoumarin photoaddition in Sacharomyces cerevisiae : role of 
the PSO Henriques, J.A.P. (Pernambuco Univ., 
Recife (Brazil). Dept. de Bioquimica). 1982. (In Portuguese). 
NTIS (US Sales Only), PC A07/MF AOl. (CONF- 
8111179—Pt.2). 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

Experiences with strains of Sacharomyces cerevisiae with 
the aim to obtain informations about molecular steps and genetic 
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control of the DNA photo-induced lesion repair by furocoumarins 
are described. 


23692 (ACIESP-PUB—36-3, pp 13-24) Repair and muta- 
genesis in procaryotes as cellular responses to ambient agents. 
Gomes, R.A. (Rio de Janeiro Univ. (Brazil). Inst. de Biolo- 
gia). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A07/MF AO1. (CONF-8111179—Pt.2). 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

The correct and incorrect mechanisms of DNA repair are 
discussed, as well as the cellular responses induced by the DNA le- 
sions; the reductone mollecular effects; the cellular interactions 
among irradiated populations of microorganisms and the utilization 
of microbial assays for the detection of oncogenic activities of 
chemicals. 


23693 (ACIESP-PUB—36-3, pp 47-52) Enhancement by 
caffeine of the frequency of lethal dominant mutation induced 
by gamma radiation in oocytes of Musca domestica. Targa, 
H.J.; Rogatko, A. (Sao Paulo Univ. (Brazil). Inst. de Bio- 
ciencias); Rodriguez, M.E.G. (Fundacion Gran Mariscal de 
Ayacuho (Venezuela)). 1982. (In Portuguese). NTIS (US 
Sales Only), PC A07/MF A01. (CONF-8111179—Pt.2). 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

The results obtained, when a new technique for feeding in- 
sects is employed, on the effects of caffeine of the radiation - in- 
duced breaks of oocyte chromatids of Musca domestica are present- 
ed. 


23694 (ACIESP-PUB—36-3, pp 128-133) Increase of ra- 
dioinduced chromosome damage by products regularly used as 
contrast media in radiographs. Santos-Mello, R. (Brasilia 
Univ. (Brazil). Inst. de Biologia). 1982. (In Portuguese). 
NTIS (US Sales Only), PC A0O7/MF A0Ol. (CONF- 
8111179—Pt.2). 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

Results are described of various experiments aiming to verify 
the correlation between genetic damage (chromosome aberrations) 
and the use of energy sources of several intensities (X-rays: 100, 125 
and 250kVP; ®Co) in conjunction with some radiopaque substances 
during radiographic procedures. The first attempt to employ the 
Hypaque - X-ray association in the treatment of Ehrlich solid 
tumors in SW-40 mice is described. 


23695 (ACIESP-PUB—36-3, pp 63-66) Risks to man 
from the exposure to low doses of ionizing radiations. Franca, 
E.P. (Rio de Janeiro Univ. (Brazil). Inst. de Biofisica). 1982. 
(In Portuguese). NTIS (US Sales Only), PC A07/MF AO1. 
(CONF-8111179—Pt.2). 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

The biological effects of ionizing radiations on man are con- 
sidered, as well as the present radiation protection system. 


23696 (AD-A—136516/2) USA RADCON-alpha teams: 
field exercise, 1982, Final report. Kammerer, J.E. (Army Ar- 
mament Research and Development Command, Aberdeen 
Proving Ground, MD (USA). Ballistics Research Lab.). 
Nov 1983. 51p. (ARBRL-MR—03320). NTIS, PC A04/MF 
AOl. 

Ed note: this report represents the contributory efforts of the 
staff of the USA RADCON Team, J.E. Kammerer (ed.). 

A joint field training exercise has been held primarily as a 
rehearsal for the DOD/DOE NUWAX:83 but to satisfy the train- 
ing requirements of FM-3-15. Participants in the field exercise in- 
cluded the Sierra Army Depot Alpha Team, the Seneca Army 
Depot Alpha Team with the RADCON Team acting as host. The 
three-day event was dedicated to classroom training, a field exer- 
cise in Plutonium Valley and critique/analysis/data reporting state- 
of-the-art instrumentation was used in conjunction with standard 
equipment. 
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23697 (CNEA-NT—1/82) Radiobiology Department. 
Report of Activities 1977-1980. (Comision Nacional de Ener- 
. Atomica, Buenos Aires (Argentina). Dept. de Radiobio- 
Ogia). Feb 1982. 179p. (In Spanish). NTIS (US Sales Only), 
A09/MF A0O1. Order Number DE84701270. 

The different research activities carried out by the Radiobio- 
logy Department of the CNEA over the 4-year period 1977-1980 
are summarized. These activities were devoted to the study of the 
effects of radiation on different biological systems, to the search for 
adequate experimental models, and to the development of tech- 
niques permiting a correct evaluation of the information obtained. 
Topics covered are genetics, microbiology, somatic effects of radi- 
ation, pathology and the operation of the animal’s house. 


23698 (CONF-8209164—Summ., pp 42) Collagen pri- 
mary structure change by gamma-irradiation. Duzhenkova, 
N.A.; Savich, A.V. (Institut Biofiziki, Moscow (USSR)). 
1982. MTESZ Magyar Kemikusok Egyesuelete, Budapest, 
VI. Anker koez 1-3. H-1061. 

From 5. Tihany symposium on radiation chemistry; Siofok, 
Hungary (19 Sep 1982). 


23699 (DOE/NV/10327—1) CP-50 calibration well facil- 
ity: radiological safety assessment document. Orcutt, J.A.; 
Hill, R.L. (Reynolds Electrical and Engineering Co., Inc., 
Las Vegas, NV (USA)). Mar 1984. Contract AC08- 
84NV 10327. 69p. NTIS, PC A04/MF A01; GPO Dep. 
Order Number DE84008983. 

Design features, systems controls, and procedures used in the 
opeation of the calibration well facility are presented. Site and facil- 
ity characteristics, as well as routine and nonroutine operations are 
discussed. Hypothetical incidents and accidents, source control sys- 
tems, and radiation monitoring considerations are described. 8 refer- 
ences, 35 figures. 


23700 (IFIP-R—47) Effects of irradiation upon spices. 
(Koezponti Elelmiszeripari Kutato Intezet, Budapest (Hun- 
gary); Budapesti Mueszaki Egyetem (Hungary). Mezoegaz- 
dasagi Kemiai Technologiai Tanszek; International Project 
in the Field of Food Irradiation, Karlsruhe (Germany, 
F.R.)). Apr 1978. 22p. Bundesforschungsanstalt fuer Ernaeh- 
rung, Karlsruhe (Germany, F.R.). 

ESR studies were performed on untreated and irradiated 
samples of paprika powder, ground black pepper, and a spice mix- 
ture of the following composition: paprika, 55%; black pepper, 
14%; allspice, 9%; coriander, 9%; marjoram, 7%; cumin, 4%; and 
nutmeg, 2%. Gamma radiation doses from 0.5 to 5 Mrad were ap- 
plied. In the case of paprika samples, the effect of moisture content 
on the formation and disappearance of radiation-induced free radi- 
cals was also investigated. Shortly after irradiation (on the day of 
radiation treatment) high amounts of free radicals were detected in 
irradiated spice samples but they diminished upon storage. After a 
period of 3 months the ESR signals of the irradiated samples ap- 
proximated those of the controls. The free radicals found in unirra- 
diated ground spices did not disappear during a storage period as 
long as one year. The formation and disappearance of radiation-in- 
duced free radicals were found to be strongly affected by the mois- 
ture content of samples. If a sample of low moisture content con- 
taining a high free radical concentration after irradiation was 
placed in an atmosphere of higher moisture content, the free radi- 
cals decayed rapidly. 


23701 (INIS-BR—96) *'Cr - e survival curves. 
Hemolytic states. Paiva Costa, J. de. (Rio Grande do Norte 
Univ., Natal (Brazil)). Jul 1982. 95p. (In Portuguese). NTIS 

S Sales Only), PC AO5/MF AOl. Order Number 
DE84780123. 

Sixteen patients were studied, being fifteen patients in hemo- 
lytic state, and a normal individual as a witness. The aim was to 
obtain better techniques for the analysis of the erythrocytes, surviv- 
al curves, according to the recommendations of the International 
Committee of Hematology. It was used the radiochromatic method 
as a tracer. Previously a revisional study of the International Litera- 
ture was made in its aspects inherent to the work in execution, ren- 
dering possible to establish comparisons and clarify phenomena ob- 
served in our investigation. Several parameters were considered in 
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this study, hindering both the exponential and the linear curves. 
The analysis of the survival curves of the erythrocytes in the stud- 
ied group, revealed that the elution factor did not present a homo- 
geneous answer quantitatively to all, though, the result of the anal- 
ysis of these curves have been established, through listed programs 
in the electronic calculator. 


(INIS-mf—8695, pp 124) Chromosomal aberra- 
tions in lymphocytes from human peripheral blood, chronical- 
ly irradiated in vitro at different temperature conditions. 
Ivanov, B.; Bulanova, M.; Mileva, M.; Georgieva, I.; Pras- 
kova, L. (Meditsinska Akademiya, Sofia (Bulgaria). Nau- 
chen Inst. po Rentgenologiya i Radiobiologiya). 1983. (In 
Bulgarian). NTIS (US Sales Only), PC A0O7/MF AOl1. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23703 (INIS-mf—8695, pp 119) Genetic risks estimation 
from chronic gamma irradiation. Vyglenov, A.; Baev, I. (Me- 
ditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya). 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A07/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23704 (INIS-mf—8695, pp 123) Cytogenetical effect 
from combined impact of taliblastine and gamma rays on rat 
bone marrow cells in vivo. Khadzhidekova, V.; Ivanov, B.; 
Mileva, M.; Koleva, M. (Meditsinska Akademiya, Sofia 
(Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobiolo- 
giya). 1983. (In Bulgarian). NTIS (US Sales Only), PC 
A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23705 (INIS-mf—8695, pp 127) Effect on therapeutically 
applied radioprotective mixture ATP-AET-mexamine on the 
life span and radiation induced tumors in rats. Benova, D.; 
Troitskaya, N. (Meditsinska Akademiya, Sofia (Bulgaria). 
Nauchen Inst. po Rentgenologiya i Radiobiologiya). 1983. 
(In Bulgarian). NTIS (US Sales Only), PC A07/MF AOl. 
(CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23706 (INIS-mf—8695, pp 128) Effect of ATP on the 
mutagenic action of cyclophosphamid and radiation on mice 
somatic cells, Benova, D.; Rupova, I. (Meditsinska Akade- 
miya, Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i 
Radiobiologiya). 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23707 (INIS-mf—8695, pp 129) Mutagenic effect from 
single and combined treatment with radiation and cyclophos- 
phamid on somatic mice cells. Rupova, I.; Benova, D. (Me- 
ditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya). 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A07/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 
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(INIS-mf—8695, pp 130) Relative frequency of 
acute and chronic gamma irradiation according to the index 
oocytes loss. Kusheva, R.; Filev, G. (Meditsinska Akade- 
miya, Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i 
Radiobiologiya). 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23709 (INIS-mf—8695, pp 132) Combined influence of 
permanent magnetic field and gamma radiation on somatic 
mice cells. Mileva, M.; Ivanov, B.; Bulanova, M.; Pantev, T. 
(Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 
Rentgenologiya i Radiobiologiya). 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A0O7/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23710 (INIS-mf—8695, pp 134) Estimation of the radio- 
protective possibilities of the patent medicine compound ade- 
turon for sperm head morphological anomalities. Bajrakova, 
A. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. 
po Rentgenologiya i Radiobiologiya). 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A07/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23711 (INIS-mf—8695, pp 120) Study on the kinetic of 
some osteotropic radionuclides in conditions of their com- 
bined incorporation and whole-body external irradiation with 
UHF radiowaves in rats. Paskalev, Z. (Meditsinska Akade- 
miya, Sofia (Bulgaria). Nauchen Inst. po Rentgenologiya i 


Radiobiologiya). 1983. (In Bulgarian). NTIS (US Sales 
Only), PC A07/MF A01. (CONF-8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23712 (INIS-mf—8695, pp 121) Study of the biological 
effects of cerium 144 and strontium 85 in rats at their com- 
bined application with the organic phosphorus pesticide pho- 
zalon ("agria 1060’). Reyankov, I.; Shtereva, V.; Paskalev, 
Z. (Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. 
po Rentgenologiya i Radiobiologiya). 1983. (In Bulgarian). 
NTIS (US Sales Only), PC A07/MF AOl. (CONF- 
8306167—Absts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23713 (INIS-mf—8695, pp 125) Genetic damage after 
single, five and seven aliquot administration of tritium water 
to rats. Yagova, A.; Bajrakova, A.; Paskalev, Z. (Medit- 
sinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po Rent- 
enologiya i Radiobiologiya). 1983. (In Bulgarian). NTIS 
Us _ Only), PC A07/MF A0Ol. (CONF-8306167— 
ts.). 

From 4. scientific practical conference of the roentgenolo- 
gists, radiologists and radiobiologists from North Bulgaria; Ga- 
brovo, Buulgaria (4 Jun 1983). 


23714 (iSH—21) Observations on dose limits for the 
public from natural sources of radiation. O'Riordan, M.C. 
(Bundesgesundheitsamt, Neuherberg (Germany, F.R.). Inst. 
fuer Strahlenhygiene). Oct 1982. 28p. Bundesgesundheit- 
samt, Neuherberg (Germany, F.R.). 

More and more countries will discover high exposures to 
natural radiation, particularly indoor exposure to radon daughters. 
Mary national authorities will come to the conclusion that such ex- 
posures are unacceptable and will want to take steps to reduce 
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them where they exist and prevent them where they do not. Some 
authorities are already doing so in a limited way. Over the next few 
years, UK is supposed to eliminate the highest exposures in existing 
houses and take appropriate steps to prevent high exposures in new 
houses. 


23715 (JEN—541) Effect of gamma radiation on chloro- 
phylls content, net photosynthesis and respiration of chlorella 
pyrenoidosa. Fernandez Gonzalez, J.; Martin Moreno, C. 
(Junta de Energia Nuclear, Madrid (Spain)). 1983. 37p. (In 
Spanish). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84701271. 

The effect of five doses of gamma radiation: 10, 100, 500, 
1000 and 5000 Gy on chlorophyll content, net photosynthesis and 
respiration of chlorella pyrenoidosa has been studied. A decrease in 
chlorophyll levels is produced after irradiation at 500, 1000 and 
5000 Gy, being, at first 'b’ chlorophyll affected to a greater extent 
than ‘a’ chlorophyll. Net photosynthesis and respiration decline 
throughout the time of the observations after irradiation, this de- 
pressing effect being much more remarkable for the first one. Net 
photosynthesis inhibition levels of about 30% have got only five 
hours post irradiation at a dose of 5000 Gy. 


23716 (NIRS-M—34) Proceedings of the 11th National 
Institue of Radiological Sciences symposium on multidiscipli- 
nary therapy of cancer. (National Inst. of Radiological Sci- 
ences, Chiba (Japan)). 1981. 177p. (CONF-791292—). NTIS 
(US Sales Only), PC A09/MF AOl. Order Number 
DE84780147. 

From 11. NIRS symposium of multidisciplinary therapy of 
cancer; Chiba, Japan (13 Dec 1979). 

Individual papers are included in the data base. (PSB) 


23717 (NIRS-M—39, pp 147-151) Utilization of a 
gamma camera in research of the concentration in marine 
products. Nakamura, Ryoichi (National Inst. of Radiological 
Sciences, Chiba (Japan)). 1981. (In Japanese). NTIS (US 
Sales Only), PC A16/MF A01. (CONF-8011205—). 

From 8. NIRS environmental seminar on biological concen- 
tration in the ocean and factors influencing it; Chiba, Japan (27 
Nov 1980). 

A gamma camera was used for the study of the metabolism 
of micro elements in marine products. Hexagrammos otakii (rock 
trout) was put under anesthesia with MS-222. By cutting partly the 
abdomen, the internal organs were exposed. 1 - 2 mCi of techneti- 
um-99m was injected into the bulbus arteriosus. From immediately 
after the injection, photographs were taken consecutively, one pic- 
ture every 0.5 second for 30 seconds, to a total of 60 pictures. Since 
the gamma camera has been developed solely for human beings, 
there is some inconvenience when it is applied to marine products. 
The advantages of using a gamma camera are the observation on 
the behavior of substances in a body while a marine product is 
alive, and the grasping of the variation in substance behavior at ex- 
tremely brief intervals. The disadvantages are the low resolution of 
about 5 mm - 7 mm, and the difficulty in differentiating overlapping 
organs. 


23718 (PER—76) Gamma irradiation of fruits. Beyers, 
M. (Nuclear Development Corp. of South Africa (Pty.) 
Ltd., Pelindaba, Pretoria). Aug 1983. 123p. NTIS (US Sales 
Only), PC A06/MF A01. Order Number DE84701114. 

At a Joint FAO/IAEA/WHO Expert Committee on Food 
Irradiation (JECFI) meeting held in 1976, recommendations were 
made to rationalize the unnecessarily elaborate wholesomeness eval- 
uation procedures for irradiated foodstuffs. Irradiation at the com- 
mercially recommended doses did not adversely affect the constitu- 
ents of mangoes, papayas, litchis and strawberries at the edible-ripe 
stage. These favourable radiation-chemical results justified the de- 
velopment of a theoretical model mango which could be used for 
extrapolation of wholesomeness data from an individual fruit spe- 
cies to all others within the same diet class. Several mathematical 
models of varying orders of sophistication were evolved. In all of 
them, it was assumed that the radiant energy entering the system 
reacted solely with water. The extent of the reaction of the other 
components of the model fruit with the primary water radicals was 
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then determined. No matter which mathematical treatment was em- 
ployed, it was concluded that the only components which would 
undergo significant modification would be the sugars. In order to 
extrapolate these data from the mango to other fruits, mathematical 
models of three fruits containing less sugar than the mango, viz. the 
strawberry, tomato and lemon, were compiled. With these models, 
the conclusion was reached that the theoretical degradation spectra 
of these fruits were qualitatively similar to the degradation pattern 
of the model mango. Theory was again substantiated by the practi- 
cal demonstration of the protective effect of the sugars in the 
tomato and lemon. The decrease in radiation damage was enhanced 
by the mutual protection of the components of the whole synthetic 
fruits with ultimate protection being afforded by the biological sys- 
tems of the real fruits. 


23719 (UCD—472-128) Laboratory for Energy-Related 
Health Research. Annual report, fiscal year 1982. (California 
Univ., Davis (USA). Lab. for Energy-Related Health Re- 
search). Aug 1983. Contract AC03-76SF00472. 180p. NTIS, 
PC A09/MF AO1. Order Number DE84000529. 

This is the 17th Annual Report of the Laboratory for 
Energy-Related Health Research. The current Laboratory program 
can be segregated into radiation studies and studies on fossil energy. 
This year’s report includes status reports on the metabolism, dosim- 
etry, and pathology of bone-seeking radiostrontium and radium in 
dogs. An interesting development is the apparent increase in bone 
tumor latency with decreasing skeletal dose and the influence of ra- 
diation quality on this endpoint. While 7"*Ra caused dose-related 
effects in the eye, °°Sr does not. Continual exposure to external ir- 
radiation almost always induces myeloid leukemia if the exposure 
begins in utero. These dogs are also resistant to lethal aplasia which 
is normally seen at intermediate dose rates in post natally irradiated 
animals. Studies on radiation effects on cells include marrow cells 
from irradiated animals as well as determination of responses of he- 
matopoietic cells and their progenitors to radiation and other tests 
in vitro. Study of lymphocytes from preleukemic patients show in- 
teresting functional differences compared to normal values. New 
techniques were developed to reevaluate histocompatibility and re- 
sponse to stimulation. New information is being derived about acute 
and chronic irradiation effects on spermatogenesis. Studies in aero- 
sol science include improved understanding of particle aerodynamic 
behavior and the determination of chemical constituents on and in 
coal fly ash particles. Nitro-organic compounds exhibit marked mu- 
tagenic activity following extraction and study of conventional and 
fluidized bed coal combustion. Metal transferrin kinetics and prop- 
erties are under study as are toxic effects of vanadium, a major con- 
taminant of fly ash. 


23720 (UCD—472-128, pp 2-43) Strontium-90 and 
radium-226 toxicity: experimental design and current status. 
Book, S.A.; Goldman, M.; Parks, N.J.; Rosenblatt, L.S.; 
Spangler, W.L. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

The biologic effects of °°Sr and **Ra in the beagle dog are 
being investigated to predict the possible long-term hazards to 
people from chronic exposure to low levels of irradiation. Animals 
received graded dosages of either radionuclide by several means of 
administration: (a) continual ingestion of ®°Sr; (b) a single intrave- 
nous injection of ®Sr; or (c) a series of eight intravenous injections 
of ?6Ra. Although administration of Sr and ??®Ra ended at 540 
days of age, the animals throughout life continued to receive chron- 
ic, low level radiation doses from these important bone-seeking ra- 
dionuclides. The significance of these low doses given at low dose 
rates is being investigated with regard to cancer production, phys- 
iologic well-being, and shortening of life. 


23721 (UCD—472-128, pp 44-49) Effects of *Sr and 
226Ra on the beagle eye. White, R.G.; Book, S.A.; Rosenb- 
latt, L.S. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Ophthalmologic examinations of radionuclide-treated beagles 
indicate that radium-226 has definite, dose-related effects on the 
eye, while strontium-90 does not. Radium produced significantly 
greater effects than controls in terms of tapetal alteration, iris de- 
pigmentation and iris hyperpigmentation. For these changes, their 
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appearance was later at lower doses. Retinal atrophy, which in- 
creased progressively with age in the control population, was sig- 
nificantly less in radium-injected dogs, appearing later and later at 
higher dose levels. This paradoxical observation probably results 
from the methods of examination, which require reflection from the 
tapetum to detect early retinal change. 


23722 (UCD—472-128, pp 50-58) Bone disorders in R20 
dogs. Morgan, J.P.; Pool, R.R.; Miyabayashi, T. Aug 1983. 
NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

This report concerns radiation-induced bone lesions in both 
the axial and appendicular skeleton in a group of 41 beagle dogs 
(R20), each of which received a total injected dose of 0.376 wCi 
226Ra/kg body weight. 


23723 (UCD—472-128, pp 59-60) Interlaboratory col- 
laboration on risks from nuclear fuel cycle radionuclides. 
Parks, N.J.; Morgan, J.P.; Pool, R.R.; Book, S.A.; Raabe, 
O.G.; Goldman, M. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

A joint research effort between DOE bone-seeking radionu- 
clide biology programs at the University of California, Davis 
(LEHR), Argonne National Laboratory (Center for Human Radio- 
biology), and the University of Utah (Radiobiology Division, Medi- 
cal School) is focusing on key experimental and theoretical issues 
that they have in common. 


23724 (UCD—472-128, pp 61-64) Demonstration of the 
precise correspondence between bone cancer dose-response re- 
sults for 7*°Ra in beagles at Davis and Utah. Raabe, O.G. 
Aug 1983. NTIS, PC A09/MF AOl1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

A detailed comparison has been made of the bone cancer 
dose response relationships for beagles exposed by single injection 
at the University of Utah Radiobiology Laboratory and by eight 
fortnightly injections at the University of California, Davis, Labora- 
tory for Energy-Related Health Research, utilizing a three dimen- 
sional log-normal dose-response surface involving dose rate, time to 
death from bone cancer, and apparent cumulative risk. The results 
show a remarkable precise correspondence between the bone 
cancer observations at the two laboratories, based on 118 cases of 
bone cancer at Davis and 42 cases at Utah. Both sets of data were 
well represented a median risk by t = K anti D~/sup -s/, where t 
is the elapsed time to death, anti D is the average skeletal dose rate, 
and K is a characteristic parameter yielding S = 0.29 (+- 0.01 SE) 
at Davis and 0.30 (+- 0.02 SE) at Utah and with K = 2464 (1.02 
GSE) at Davis and 2441 (1.03 GSE) at Utah. The spread of the 
cases about the median had o/sub g/ values of 1.17 (Davis) and 
1.15 (Utah). 


23725 (UCD—472-128, pp 66-69) Cobalt-60 radiation 
leukemogenesis studies. Shifrine, M.; Kawakami, T.G.; Stit- 
zel, K.A.; Klein, A.K.; Branam, J.E.; Taylor, N.J.; Dyck, 
J.A.; DeRock, E.W.; Shimizu, J.A.; Rasmussen, C. Aug 
1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Chronic gamma irradiation is efficiently inducing leukemia 
or aplastic anemia in beagles. Ninety-one percent of dogs at risk ex- 
posed to Co-60 irrradiation beginning in utero mainfested leukemia 
at a mean age of 2.5 years. Dogs exposed similarly but beginning at 
50 to 400 days of age died of aplasia. Thus, dogs exposed in utero 
became resistant to radiation, in that they did not die from aplasia 
and lived long enough (anti X = 2.5 years) before becoming leuke- 
mic. We have thus developed a model to study radiation leukemo- 
genesis in which we have a very high incidence of leukemic dogs. 


23726 (UCD—472-128, pp 70-72) Review of peripheral 
blood parameters in leukemic dogs that had been irradiated 
continuously in utero. Cain, G.R.; Shifrine, M. 
Aug 1983. NTIS, PC A09/MF AOl1. 
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In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Continuous whole body exposure of dogs to high dose rate 
®Co gamma irradiation is known to induce a high incidence of 
bone marrow disorders, including myeloid leukemia. As part of a 
study of the mechanisms of radiation leukemogenesis, we investigat- 
ed the influence of age at the onset of exposure. We have observed 
striking differences in cumulative leukemia incidence in beagle dogs 
which are exposed beginning in utero as compared to dogs initially 
exposed post-natally. 


23727 (UCD—472-128, pp 73-78) Effect of chronic y-ir- 
radiation upon camine hematopoietic (CFU-GM) and non-he- 
matopoietic (CFU-F) progenitor populations. Klein, A.K.; 
Dyck, J.A.; Shimizu, J.A. Aug 1983. NTIS, PC A09/MF 
AOl. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Clonogenic assays for progenitors of the myeloid-macro- 
phage series (CFU-GM) were performed on dogs that had been 
chronically irradiated and on their littermate or age-matched con- 
trols. In conjunction with these assays, in vitro irradiation dose re- 
sponse studies were performed on marrow-derived fibroblasts 
(CFU-F). Dogs exposed to continuous ‘-irradiation demonstrated a 
significant decrease in the number of immature myeloid progenitors 
responsive to colony-stimulating factors (PCM, SCM), whereas no 
change was seen in numbers of macrophage and mature granulo- 
cyte colony types. This decrease in myeloid progenitors for CFU- 
GM was accompanied by a marked inability to respond to indo- 
methacin. Those irradiated dogs with the most radioresistant bone- 
marrow derived fibroblasts also had the lowest numbers of imma- 
ture myeloid colonies. 


23728 (UCD—472-128, pp 79-80) Effects of acute vs. 
chronic radiation on spermatogenesis. Day, P.A.; Shifrine, 
M.; Overstreet, J.W. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

A study in dogs was begun to determine the effect of low 
dose, chronic irradiation on spermatogenesis using a battery of 
tests. An abrupt decline in sperm concentration was noted at a cu- 
mulative dose of 0.8 Gy. The test animals are presently being moni- 
tored for recovery. 


23729 (UCD—472-128, pp 87-89) Relation of age to lym- 
phocyte radiosensitivity in vitro. Knox, S.J.; Shifrine, M_.; 
Rosenblatt, L.S.; Reeves, J.D.; Woerner, S. Aug 1983. 
NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Lymphocytes from one-year old children were significantly 
more sensitive to in vitro X-irradiation than those from adults as 
measured by Con-A-stimulated tritiated thymidine incorporation in 
a whole blood lymphocyte stimulation test (LST). No significant 
difference in the radiosensitivity of the PHA response was observed 
between the two groups in either the LST or colony formation 
assay. The increased radiosensitivity and poor colony formation of 
Con-A-responding lymphocytes from the one-year old children 
may reflect differences in functional maturational differentiation of 


lymphocyte subpopulations as compared to those of the adult popu- 
lation. 


23730 (UR—3490-2293) University of Rochester Depart- 
ment of Radiation Biology and Biophysics. Brief description 
of research papers accepted for publication during 1982. 
Annual report. Brady, C.A. (Rochester Univ., NY (USA). 
Dept. of Radiation Biology and Biophysics). 19 May 1983. 
Contract AC02-76EV03490. 5ip. NTIS, PC A04/MF AO1; 
GPO Dep. Order Number DE84010309. 


A collection of abstracts of scientific papers published by the 


Department of Radiation Biology and Biophysics of the University 
of Rochester during 1982 is presented. 
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23731 Population dose due to nucleon decay. Gogolak, 
C.V.; Miller, K.M. (Environmental Measurements Labora- 
tory, US Department of Energy, New York, New York 
10014). American Journal of Physics; 52: No. 3, 251-252(Mar 
1984). 

Assuming a lifetime of 10°° years for nucleons, it is shown 
that the expected human loss of life expectancy due to nucleon 
decay is equivalent to that of smoking 10~® cigarette per year. 
(AIP) 


23732 Forecasting radiation exposure from fallout caused 
by multiple, nonsimultaneous, upwind ground bursts. Haaland, 
C.M. (Oak Ridge National Lab., TN). Health Physics; 46: 
No. 2, 347-359(Feb 1984). Contract W-7405-ENG-26. 

A large-scale nuclear attack on the United States would 
probably result in the deposition of radioactive fallout from many 
ground bursts detonated at different times. Previous methods for 
forecasting radiation levels and cumulative exposure do not provide 
analytical solutions for dealing with such radiation sources. A new 
method is presented that will allow the forecasting of radiation ex- 
posure from the fallout caused by any number of nonsimultaneous, 
upwind ground bursts. 


23733 Limiting values for the RBE of fission neutrons at 
low doses for life shortening in mice. Storer, J.B. (Oak Ridge 
National Lab., TN); Mitchell, T.J. Radiation Research; 91: 
No. 2, 396-406(Feb 1984). Contract W-7405-ENG-26. 

The authors have analyzed recently published data on the ef- 
fects of low doses of fission neutrons on the mean survival times of 
mice. The analysis for single-dose exposures was confined to doses 
of 20 rad or less, while for fractionated exposures only total doses 
of 80 rad or less were considered. They fitted the data to the fre- 
quently used power function model: life shortening = BD/sup y/, 
where D is the radiation dose. They show that, at low doses per 
fraction, either the effects are not additive or the dose-effect curve 
for single exposures cannot show a greater negative curvature than 
about the 0.9 power of dose. Analysis of the data for y rays 
showed that an exponent of 1.0 gave an acceptable fit. They con- 
clude that at neutron doses of 20 rad or less the RBE for life short- 
ening is constant and ranges from 13 to 22 depending on mouse 
strain and sex. 


23734 Uranium and ?7°Ra in human bone from Russia. 
Fisenne, I.M.; Keller, H.W.; Perry, P.M. (Environmental 
Measurements Lab, New York, NY). Health Physics; 46: No. 
2, 438-440(Feb 1984). 

The Environmental Measurements Laboratory (EML) has 
conducted a program for the measurement of ®Sr in human bone 
for more than 20 yr. EML obtained the human bone in the conti- 
nental United States and the Commonwealth of Puerto Rico. Sam- 
ples from a larger geographical area were obtained in cooperative 
studies with the World Health Organization (WHO) and the Aus- 
tralian Radiation Laboratory (ARL). After completing the aliquot- 
ing of the human bone samples for ®Sr analysis of EML, any re- 
maining ash was used for the study of naturally occurring radionu- 
clides. Recently our analytical methods have been extended to in- 
clude uranium as well as radium. In this report, data are presented 
on the measurement of uranium and ?**Ra in a composite human 
bone ash sample from Russia and these values are compared with 
the data from Nepal, Australia and the United States. 


23735 Radiation dosimetry and chemical toxicity consid- 
erations for Tc. Coffey, J.L.; Hayes, R.L.; Rafter, J.J.; 
Watson, E.E.; Carlton, J.E. (Oak Ridge Associated Univ., 
TN). Health Physics; 46: No. 2, 418-422(Feb 1984). Contract 
AC05-760R00033. 

Technetium-99 (T/sub (1/2)/ = 2.13 x 105 yr) is produced 
in the fission of 7*°U and **°Pu and it has been found to contami- 
nate some areas of the uranium re-enrichment process. ICRP Publi- 
cation 30, Part 2 gives the Annual Limit on Intake (ALI) for ®Tc 
as 2 x 10°Bq (5.4 mCi) for class D inhaled material (ICRP 80). The 
ICRP states clearly in ICRP Publication 30, Part 1 that ALIs are 
based on radiation risk only and that chemical toxicity is not con- 
sidered. The ALI values for ®°Tc are based on data obtained using 
high specific activity °°Tc (T/sub (1/2)/ = 6 hr) and %/sup m/Tc 
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(T/ sub (1/2)/ = 61 days). Since the specific activities of ®°Tc and 
Na®TcQ, are quite low (17 mCi/g and 9 mCi/g, respectively) and 
Tc is available in abundant supply, the authors have attempted to 
assess the relative radiation and chemical hazards that are associat- 
ed with this radionuclide. The approach in this study was: to study 
the effect of chemical dose on whole-body retention of Tc 
sodium pertechnetate in rats and to relate these effects to the radi- 
ation dose and the ALI; and to compare the chemical toxicity of 
Tc sodium pertechnetate with the ALI at different chemical dose 
levels. 


23736 Bioaccumulation factor for phosphorus-32 in edible 
fish tissue. Kahn, B.; Turgeon, K.S. (Georgia Inst. of Tech., 
Atlanta). Health Physics; 46: No. 2, 321-333(Feb 1984). 

Information used to derive the bioaccumulation factor for 
82P in edible portions of fish was reviewed to evaluate the current- 
ly recommended values of 100,000 in fresh water and 29,000 in sea 
water that are applied in calculating radiation doses to persons from 
nuclear-power reactor effluents. A generic phosphorus bioaccumu- 
lation factor of 70,000 was obtained for larger rivers and estuarine 
waters on the basis of geometric mean phosphorus concentrations 
of 2 mg/g wet weight in fish muscle and 0.03 mg/I dissolved in 
water. A 20-fold lower bioaccumulation factor was inferred for **P 
because radioactive decay is much faster than phosphorus turnover. 
A phosphorus turnover rate in muscle of 0.2% per day was estimat- 
ed as a long-term average for edible-size fish, although more rapid 
turnover has been observed for brief periods. Large deviations from 
the generic bioaccumulation factor will occur for different phos- 
phorus concentrations in water and turnover rates in fish. Site-spe- 
cific determinations are also needed because **P is bioaccumulated 
at lower trophic levels in the food web, not in the fish. Hence, the 
availability of concentrating organisms determines the bioaccumula- 
tion facior. 


23737 Radiation dose rates to the proximal humerus of 
growing beagles injected with *°°Pu. Bruenger, F.W.; Smith, 
J.M.; Atherton, D.R.; Miller, S.C.; Jee, W.S.S.; Stevens, W. 
(Univ. of Utah, Salt Lake City). Radiation Research; 97: No. 
2, 302-317(Feb 1984). 

The anatomical distribution of °°Pu in the proximal humer- 
us was studied in four beagles injected at 90 days of age and sacri- 
ficed 7, 28, 56, and 128 days after injection, respectively. Initial 
deposition in each humerus was 3.1% of the injected Pu; 41% of 
that was retained with a net halftime of 248 days; for the remaining 
59% no decrease was observed with time. Sixty-one percent of the 
initial deposit was concentrated in the proximal epiphysis and meta- 
physis. Average radiation dose rates to trabecular bone of the 
epiphysis, to those parts of the metaphysis that were formed before 
and/or after injection, and to the area corresponding to the primary 
and secondary spongiosa were determined by fission track autora- 
diography. Local dose rates within the range of 10 um of the en- 
dosteal surface, to the marrow and to osseous tissue were calculat- 
ed. The possible effects of local radiation doses were correlated 
with areal densities of cells and types of cells at risk. Comparisons 
were made with corresponding sites from the humerus of beagles 
injected as young adults. 


23738 Retention of plutonium in the beagle after gastro- 
intestinal absorption. Toohey, R.E.; Bhattacharyya, M.H.; 
Oldham, R.D.; Larsen, R.P.; Moretti, E.S. (Argonne Na- 
tional Lab., IL). Radiation Research; 97: No. 2, 373-379(Feb 
1984). 

A 0.01 M bicarbonate solution containing 130 nCi (~5 kBq) 
of 737Pu (90% hexavalent, 93% ultrafilterable) was administrative 
via gelatin capsule to six adult male beagles following a 21-hr fast. 
The dogs were sacrificed after 5-6 weeks and the percentage of the 
administered plutonium retained in the liver plus skeleton and its 
distribution within the skeleton were determined. The mean amount 
retained in these tissues was (0.063 +/- 0.006)% of the adminis- 
tered dose. The mean amounts of plutonium in the liver and the 
skeleton were approximately equal, and the distribution within the 
skeleton was similar to that observed by other workers following 
either intravenous injection or inhalation. Our value for plutonium 
retention by the dog is about a factor of three less than the values 
we have reported for rodents. It is a factor of 7 greater than the 
product of the values for gastrointestinal absorption (fi) and frac- 
tional retention (f2) recommended by the ICRP for man. 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


23739 Mucosal structure and radon in head carcinoma 
dosimetry. Schlenker, R.A. (Argonne National Lab., IL). 
Health Physics; 44: No. 5, 556-562(May 1983). 

Carcinomas of the paranasal sinuses and mastoid air cells 
(head carcinomas) are a well-known late effect of radium 226 depo- 
sition in hymans. A unique association between incidence of head 
carcinoma and radium 226 has been examined. It has been postulat- 
ed that the carcinomas arise in the mucosa as a result of the local 
effects of radon in the expiratory air. Whether radon is the primary 
cause or merely a contributing factor is of considerable importance. 
This possibility has been called the “airspace hypothesis” or the 
"Rn hypothesis”. In this paper, this hypothesis is tested by careful 
study of the mucosal linings of the airspaces and their dosimetry. 


23740 Animal data on GI-tract uptake of plutonium - im- 
plications for environmental dose assessments. Kocher, D.C.; 
Ryan, M.T. (Oak Ridge National Lab., TN (USA)). Radi- 
ation Protection Dosimetry; 5: No. 1, 37-43(1983). 

A selection of published data on Gl-tract uptake of ingested 
plutonium in animals is reviewed for the purpose of estimating an 
uptake fraction which would be appropriate for environmental dose 
assessments in adult humans. Recent data in the adult rat and 
guinea pig suggest that a Gl-tract uptake fraction of 10~* would be 
a reasonable and prudent choice for ingestion of environmental plu- 
tonium by adults. This value is a factor of ten larger than the value 
currently recommended by the International Commission on Radio- 
logical Protection for assessing doses from occupational exposures. 


23741 Skin dosimetry research at the Idaho National En- 
gineering Laboratory. Gesell, T.F.; Gupta, V.P.; Kalbeitzer, 
F.L.; Cusimano, J.P.; Jones, D.E.; Rich, B.R.; Alvarez, J.L.; 
Adams, S.R. (Idaho National Engineering Lab., Idaho Falls, 
ID). pp 1705-1716 of Proceedings of the international sym- 
posium on applications and technology of ionizing radi- 
ations. Al-Soraya, A.M.A. (ed.). Riyadh, Saudi Arabia; 
King Saud Univ. Libraries (1983). (CONF. 820335—Vol.3). 

From International symposium on applications and technolo- 
gy of ionizing radiations; Malaz, Riyadh, Saudi Arabia (12 Mar 
1982). 

Conventional skin dosimetry with TLD chips is reviewed 
and several approaches to improving skin dosimetry are given. An 
experimental system consisting of three TLD chips under different 
thicknesses of filters is described. Testing of the experimental sys- 
tems indicates that a substantial improvement in beta energy re- 
sponse can be achieved. 


23742 Use of inhibitors of DNA repair in the study of the 
aberrati 


mechanisms of induction of ons. Preston, 
R.J. (Oak Ridge National Lab., TN). Cytogenetics and Cell 
Genetics; 33: 20-26(1982). Contract W-7405-ENG-26. 

If cells exposed to X-rays or chemical agents are incubated 
with inhibitors of DNA repair (cytosine arabinoside or aphidicolin), 
it is possible to accumulate single-strand gaps in the DNA at repair- 
ing regions. Upon reversal of the inhibition, these gaps can interact 
to form chromosome aberrations. It appears that the aberration fre- 
quency observed following treatment with radiation or chemical 
agent is greatly influenced by the rate of repair of damage that is 
converted into aberrations. This argument also extends to consider- 
ations of the different cell-cycle-stage sensitivities, the relative sen- 
sitivities of different species, and the probability of observing inter- 
active effects between two agents. These aspects are discussed in 
terms of their contribution to the interpretation of the mechanisms 
of induction of chromosome aberrations. 
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REFER ALSO TO CITATION(S) 21803, 21803, 21941, 23039, 23510, 23511, 
23520, 23521, 23719 


23743 (ACIESP-PUB—36-3, pp 85-89) Formation and 
action of oxygen activated species in cell cultures. Hoffmann, 
M.E. (Universidade Estadual de Campinas (Brazil). Inst. de 
Biologia); Meneghini, R. (Sao Paulo Univ. (Brazil). Inst. de 
Quimica). 1982. (In Portuguese). NTIS (US Sales Only), PC 
A07/MF AO01. (CONF-8111179—Pt.2). 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

The differences of hydrogen peroxide sensibility of mammal 
cell lineages (man, mouse, chinese hamster) in culture are studied. 
The cellular survival and the frequency of DNA induced breaks by 
hydrogen peroxide are analysed. The efficiency of elimination of 
DNA breaks by cells is determined. The possible relation between 
the cell capacity of repair and its survival to hydrogen peroxide 
action is also discussed. 


23744 (ACIESP-PUB—36-3) Proceedings of the 6. 
Annual Symposium of the ACIESP. Environmental mutagene- 
sis and carcinogenesis. Meneghini, R. (Academia de Ciencias 
do Estado de Sao Paulo (Brazil)). 1982. 140p. (In Portu- 
guese). (CONF-8111179—Pt.2). NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE84701272. 

From 6. annual symposium of the ACIESP; Sao Paulo, 
Brazil (9 Nov 1981). 

Among general problems of environmental mutagemesis and 
carcinogenesis, mutagenic and carcinogenic effects of ionizing radi- 
ations are studied, as well as mechanisms of biological repair. The 
utilization of radioactive tracers in the study of the effects of 
chemicals or radiations on cells is also discussed. 


23745 (CONF-8403107—1) Many faces of an increase in 
lung collagen. Witschi, H.P.; Tryka, A.F.; Lindenschmidt, 
R.C. (Oak Ridge National Lab., TN (USA); Tennessee 
Univ., Knoxville (USA). Dept. of Pathology). 1984. Con- 
tract AC05-840R21400. 30p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. Order Number DE84008554. 

From Society of Toxicology symposium; Atlanta, GA, USA 
(12 Mar 1984). 

Portions are illegible in microfiche products. 

Biochemical measurements of total lung hydroxyproline are 
a convenient method to quantitate and to follow disease processes 
associated with increases in lung collagen. However, biochemical 
measurements alone do not distinguish various pathological lesions 
and histology is needed to provide additional important informa- 
tion. Cell kinetic studies enhance histopathology in showing the dy- 
namics of cell proliferation and tissue renewal. When these methods 
of studying lung collagen are applied to different toxic agents, such 
as butylated hydroxytoluene, methylcyclopentadienyl manganese 
tricarbonyl, CdCl or anticancer drugs different patterns of hydrox- 
yrpoline accumulation and cellular kinetics are revealed. It is specu- 
lated that the development of fibrotic lung disease may be at least 
partially determined by the initial lesion and that quantitative analy- 
ses of cell kinetic patterns help to understand and to predict the 
nature and evolution of disease processes. 


23746 (INFO—0074) Chemical toxicity of uranium with 
special reference to effects on the kidney and the use of urine 
for biological monitoring, Stopps, G.J.; Todd, M. (Atomic 
Energy Control Board, Ottawa, Ontario (Canada)). Apr 
1982. 91p. NTIS (US Sales Only), PC A0S/MF A0O1. Order 
Number DE84701123. 

Starting from a review of the literature the authors discuss 
the use of kidney uranium levels as a basis for setting limits for 
human exposure to uranium. They assess the usefulness of testing 
for protein or other substances in urine as an indicator of kidney 
damage, and evaluate the significance of levels of uranium in urine. 
They found a need for further study to establish the effects of vari- 
ous levels of airborne uranium. 
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23747 (UCD—472-128, pp 125-127) Mutagenicity in sal- 
monella of nitro-organic compounds in extracts of fly ash of a 
fluidized-bed combustor. Remsen, J.F.; Harris, W.R. Aug 
1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

The mutagenicity of a crude benzene/methanol extract of fly 
ash from an atmospheric fluidized-bed combustor was tested in Sal- 
monella. Six strains were used including three which were mutants 
in a nitroreductase gene locus. The numbers of revertants from his- 
to his+ as a function of the amount of fly ash extracted were deter- 
mined. The results showed that the major mutagens in the crude 
extract were nitro compounds from the fact that reversion rates in 
the nitro-reductase-deficient strains were significantly lower than in 
the parent strains from which they were derived. The responses of 
three parental strains, TA1538, TA98, and TA100, were quite simi- 
lar, thus no conclusions could be made about frameshift versus 
base-substitution mutagens. No identification of specific nitro-organ- 
ic compounds has been made. 


23748 (UCD—472-128, pp 128-131) Mutagenic activity 
of DMSO solvent samples from munition pilot test plant on 
mammalian cells. Kawakami, T.G.; Aotaki-Keen, A. Aug 
1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

Two DMSO solvent samples containing munition constitu- 
ents from the pilot test plant were tested for the presence of muta- 
genic activity in mouse lymphoma cells (L1578Y). Although the 
two DMSO samples are a mixture of three compounds, RDX, 
HMxX, and TAX, TAX appears to be the major mutagen. Further 
studies with purified components are needed to establish whether 
the other two components are also mutagens. 


23749 (UCD—472-128, pp 146-150) Initiation of the oc- 
cupational health evaluation of the organophosphate S-(2-Dii- 
sopropylaminoethy]) 0-ethyl methylphosphonothioate. 
Schreider, J.P. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

In order to insure that personnel are not subjected to as yet 
unrecognized harards resulting from chronic low level exposures to 
S-(2-Diisopropylaminothy]l) 0-ethyl methylphosphothiolate (VX), a 
broad based evaluation has been undertaken to discover any prob- 
lems that might result in workers handling this material. The 
project is a collaborative effort involving several investigators at 
LEHR and the campus of UC Davis. 


23750 (UCD—472-128, pp 151-157) Lymphotoxic poten- 
tial of vanadium. Schreider, J.P.; Culbertson, M.R.; Al 
Bayati, M.A. Aug 1983. NTIS, PC A09/MF AO1. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

In an earlier study at this laboratory examining the toxicity 
of vanadium (Wei et al., 1982), results suggesting lymphotoxic ef- 
fects were found. In the present study BALB/c mice were exposed, 
by a single subcutaneous injection, to an acute dosage of vanadium 
(16 mg vanadium/kg) in the form of ammonium metavanadate 
(NH,VOs). Groups of mice were sacrificed at 0.5, 1, 2, 3, 4, 6, 8, 
10, 12, 14, 21, and 28 days post exposure. Necropsies and histologi- 
cal examinations were performed on the mice with special attention 
being paid to the lymphoid tissues (thymus, lymph nodes, spleen, 
and bone marrow). Lymphoid necrosis was found in the lymph 
nodes, spleen, and thymus, with the necrosis being most severe in 
the thymus. The necrosis was moderate at 0.5 days, most severe at 
2 to 3 days, with recovery beginning at 8 days, and proceeding to 
full recovery at 14 to 21 days. This necrosis, found at a relatively 
high dosage of vanadium, suggests the possibility of impairment of 
the immune system at lower but chronic exposures. 


23751 (UCD—472-128, pp 158-160) Construction of the 
Toxic Pollutant Health Research Laboratory (TPHRL) at 
UCD-LEHR. Raabe, O.G.; Wolf, H.G. Aug 1983. NTIS, 
PC A09/MF AO1. 
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In Laboratory for Energy-Reiatea Health Research. Annual 
report, fiscal year 1982. 

The new Toxic Pollutant Health Research Laboratory 
(TPHRL) has been designed and constructed as part of the Labora- 
tory for Energy-Related Health Research for detailed studies of the 
physical, chemical and biological properties of highly toxic energy- 
related pollutants. This new laboratory is a total containment facili- 
ty providing for the safe handling of toxic, radioactive, and carci- 
nogenic agents during their evaluation utilizing laboratory animals. 
It provides unique facilities for studies of metabolism and dose-re- 
sponse relationship of radioactive and chemical carcinogens utiliz- 
ing dermal, injection, instillation, gavage, or inhalation routes of ex- 
posure in experimenal animals. Emphasis in the facility design is on 
the integrated study of potentially toxic airborne particles including 
aerosol generation, characterization, and exposure capabilities for 
both small rodents and beagles, and the safety of personnel. 


23752 Determination of bioactivity of chemical fractions 
of liquid wastes using freshwater and saltwater algae and 
crustaceans. Walsh, G.E. (US Environmental Protection 
Agency, Gulf Breeze, FL); Garnas, R.L. Environmental Sci- 
ence and Technology; 17: No. 3, 180-182(Mar 1983). 

Complex wastes from industrial and municipal outfalls were 
fractionated chemically and tested for toxicity with freshwater and 
saltwater algae and crustaceans. The organic fraction of each waste 
was subfractionated into acid-, base-, and neutral-extractable por- 
tions, and the inorganic fraction was subfractionated into its anion 
and cation components. All wastes affected growth of the algae 
Skeletonema costatum (saltwater) and Monoraphidium capricornu- 
tum (freshwater) or survival of Mysidopsis bahia (saltwater) and 
Daphnia magna (freshwater). Usually, bioactivity was limited to 
one or two subfractions. In some cases, algal growth was stimulat- 
ed by a fraction or subfraction, whereas stimulation was not detect- 
ed in whole waste. It is suggested that fractionation must be done 
in order to estimate the full potential impact of complex wastes on 
aquatic systems. The method can also be used to identify toxic fac- 
tors before application of cost-effective control technology. 


23753 Evaluation of an exposure system using cells 
grown on collagen gels for detecting highly volatile mutagens 
in the CHO/HGPRT mutation assay. Zamora, P.O.; Benson, 
J.M.; Brooks, A.L. (Inhalation Toxicology Research Inst., 
Albuquerque, NM). Environmental Management; 5: No. 6, 
795-801(1983). Contract AC04-76EV01013. 

Chinese hamster ovary (CHO) cells were grown on hydrat- 
ed collagen gels, the overlaying medium removed leaving the cells 
at an air/collagen interface, and the cells exposed to a dynamic 
flow of ethylene oxide. Increases in CHO cell mutant frequency 
and decreases in cell viability were observed. To establish if the ex- 
posure system could be simplified, cells were exposed in sealed bot- 
tles (static system) to ethylene oxide. No substantial changes in cy- 
totoxicity, mutant frequency, or effective concentration were noted 
when comparing static versus dynamic exposure systems. The gen- 
eral usefulness of the exposure system using cells grown on colla- 
gen gels was evaluated in a static system using propylene oxide and 
1,2-dichloroethane, both of which were found to be mutagenic and 
cytotoxic. Comparatively, the exposure of cells by the collagen gel 
method was as effective in detecting genotoxic damage as were 
conventional methods (cells covered with medium) using cells 
grown on glass substrates. The exposure of CHO cells on collagen 
gels to highly volatile mutagens was simple and inexpensive, and 
may be generally useful in the detection of gaseous or volatile mu- 
tagens. 


23754 Toxicology of soot. Barfknecht, T.R. (Toxicology 
Group, Department of Nutrition and Food Science, Massa- 
chusetts Institute of Technology, Cambridge, Massachu- 
setts). Progress in Energy and Combustion Science; 9: No. 3, 
199-237(1983). 

In this article the toxicological effect of soot exposure on 
man is explored with emphasis on the role that soot may play in the 
induction of cancer and respiratory diseases. Soot may be defined 
as the product of the incomplete combustion of fossil fuels and 
other organic matter; the resultant soot particulate consists of finely 
divided carbon particles, hydrocarbons, and tars. Animal studies 
were cited in which the data is suggestive of a potential risk to 
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man. General sources of soot were identified and their polycyclic 
aromatic hydrocarbon (PAH) content given, since it is believed 
that the PAH and PAH derivatives of soot are responsible for most 
of its carcinogenic and mutagenic effects. However, the reader 
should not consider this article to be an exhaustive review of the 
biology of PAH. The relatively new area of genetic toxicology and 
recent data derived from the mutagenicity testing of various organ- 
ic extracts of soot and particulate matter will also be reviewed in- 
cluding a discussion of how these studies may indicate a genetic 
risk to man. 


23755 Keratin modifications in epidermis, papillomas, and 
carcinomas during tw carcinogenesis in the SENCAR 
mouse. Nelson, K.G.; Slaga, T.J. (Oak Ridge National Lab., 
TN). Cancer Research; 42: 4176-4181(Oct 1982). Contract 
W-7405-ENG-26. 

To elucidate the role of keratin modification in tumor pro- 
motion, the authors investigated the keratin polypeptide patterns of 
mouse epidermis, papillomas, and carcinomas throughout an initi- 
ation-promotion experiment. The epidermal keratin modifications 
induced by repetitive 12-O-tetradecanoylphorbol-13-acetate treat- 
ments in both initiated and noninitiated mouse skin were essentially 
identical to those observed with a single 12-O-tetradecanoylphor- 
bol-13-acetate application. These changes were even more pro- 
nounced in epidermal papillomas. As the experiment progressed, 
there appeared to be a selective loss of one group of high-molecu- 
lar-weight keratins (M/sub r/ 62,000) in some of the papillomas. In- 
terestingly, the carcinomas that appeared at this time had significant 
reduction in both groups of high-molecular-weight keratins. In fact, 
the keratin profiles of carcinomas were very similar to the patterns 
observed in basal cells after a single 12-O-tetradecanoylphorbol-13- 
acetate treatment of adult epidermis. This may indicate that the 
program of keratin expression of a carcinoma becomes permanently 
fixed at a basal cell pattern. Changes in keratin patterns may serve 
as a biochemical marker of malignant progression in mouse epider- 
mis. 


23756 Cytotoxicity of ammonium metavanadate to cul- 
tured bovine alveolar macrophages. Wei, C.; Misra, H.P. 
(Univ. of California, Davis). Journal of Toxicology and Envi- 
ronmental Health; 9: No. 5-6, 995-1006(May 1982). 

Cytotoxicity of ammonium metavanadate to cultured bovine 
pulmonary alveolar macrophages was measured by cell viability, in- 
hibition of phagocytosis, and reduction of superoxide-dependent 
chemiluminescence. The degree of toxicity was dependent on the 
levels of vanadium, the temperature, and the time of exposure. 
Thus macrophages exposed to vanadium at 0.01 and 0.1 g/ml did 
not exhibit cytotoxic effects even with up to 24 h of exposure, as 
measured by cell viability and phagocytic index. Vanadium at 0.5 
pg/ml, however, reduced cell viability to 24% and the phagocytic 
index to 2% of the control within 8 h of exposure. Exposure to 
NH,VOs (up to 1 pg vanadium/ml) for short periods of time stimu- 
lated phagocytic activity. Vanadium toxicity was also demonstrated 
in suspension culture at 37°C by chemiluminescence assay. This 
assay seems to be more sensitive than the conventional viability and 
phagocytic index tests. Thus, the peak light production by macro- 
phages during zymosan phagoctyosis was reduced to 93, 59, and 
63% by vanadium at 0.1 g/ml exposing for 2, 4, and 8 h, respec- 
tively, and to 71, 27, and 24% by vanadium at 1.0 g/ml for the 
same time periods. The phagoctyic activity of macrophages as 
measured by chemiluminescence response was not significantly al- 
tered by exposure to either 0.1 or 1.0 yg vanadium/ml measured 
during the first 24 h of culture at 4°C. 


23757 Distribution and effects of intravenous lead in the 
fetoplacental unit of the rat. Hackett, P.L.; Hess, J.O.; Sikov, 
M.R. (Pacific Northwest Lab., Richland, WA). Journal of 
Toxicology and Environmental Health; 9: No. 5-6, 1021- 
1032(May 1982). 

Lead metabolism was studied in the fetoplacental unit (FPU) 
of Wistar rats during the genesis of developmental abnormalities 
and embryonic death. Female rats were injected iv with tracer 
210Pbh(NOs)2, alone or in combination with 5 or 25 mg Pb(NOs):/ 
kg, at 9 or 15 days of gestation (dg). The distribution of lead and its 
effects were determined in the FPUs during the ensuing 30-h 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicals Metabolism And Toxicity 


period and at 20 dg. Hemorrhage of the egg cylinder was noted as 
early as 6 h postinjection of 25 mg/kg at 9 dg. By 20 dg, fetuses 
exhibited characteristic stunting and external malformations (gas- 
troschisis and severe skeletal defects). Administration of this dose at 
15 dg produced petechial hemorrhage in fetal brain within 90 min; 
more massive hemorrhage was a consistent observation by 24 h. At 
20 dg, embryo mortality was 44% in rats injected with 25 mg/kg at 
9 dg and 100% in those injected at 15 dg. At 90 min after injection, 
lead content of 15-dg FPUs were 16 times greater. Values remained 
relatively constant in 15-dg FPUs for 30 h, but early clearance was 
observed after injection at 9 dg, with a return to 90-min values by 
20 dg. In the 15-dg FPUs, placental clearance was followed by 
fetal lead incorporation, which reached a maximum at 6 h. Fetal 
lead values were constant from 6 to 30 h after injection at tracer 
and 5-mg/kg dose levels, but values increased progressively at 25 
mg/kg. Both temporal and quantitative relationships of fetal lead 
metabolism were disrupted by the 25-mg/kg dose, but the nature of 
the effect was determined by the stage of fetal development at ex- 
posure. 


23758 Effect of dose level and pregnancy on the distribu- 
tion and toxicity of intravenous lead in rats. Hackett, P.L.; 
Hess, J.O.; Sikov, M.R. (Pacific Northwest Lab., Richland, 
WA). Journal of Toxicology and Environmental Health; 9: 
No. 5-6, 1007-1020(May 1982). 

Female Wistar rats were injected intravenously with tracer 
levels of 2!°Pb, alone or combined with carrier Pb(NOs)2 at 5 or 25 
mg/kg body weight at 9 or 15 days of gestation (dg). Tissue 7"°Pb 
distribution and retention, and lead excretion, were measured sever- 
al times during the first 30 h and at 20 dg. Toxic effects following 
the administration of 25 mg/kg (a tertogenic dose) included an 
early decrease in hematocrit, hematuria, gastrointestinal hemor- 
rhage, and diarrhea, as well as an eventual body weight and an in- 
crease in spleen and kidney weights. The stage of pregnancy at in- 
jection did not affect the retention and distribution of lead in major 
organs other than the reproductive system. Following injection of 
the 25-mg/kg dose, deposition of lead in the liver, kidney, spleen, 
and lung was elevated. Disproportionately high plasma lead levels 
were also observed at early times after the injection of the 25-mg/ 
kg dose, and may act as a significant factor in placental lead trans- 
fer and subsequent malformations or fetal mortality. 


23759 Mutagenic and toxic activity of environmental ef- 
fluents from underground coal gasification experiments. Ti- 
mourian, H.; Felton, J.S.; Stuermer, D.H.; Healy, S.; Berry, 
P.; Tompkins, M.; Battaglia, G.; Hatch, F.T.; Thompson, 
L.H.; Carrano, A.V. (Lawrence Livermore National Lab., 
CA). Journal of Toxicology and Environmental Health; 9: No. 
5-6, 975-994(May 1982). Contract W-7405-ENG-48. 

Using bacterial bioassays, the authors screened for the pres- 
ence of mutagens and toxins in extracts from ground water, and in 
tar from product gas, at the sites of two Lawrence Livermore Na- 
tional Laboratory (LLNL) in situ experiments: Hoe Creek II and 
Hoe Creek III. The sites exhibited different potential biological 
hazards, suggesting that different gasification processes may repre- 
sent different human health concerns. It was found that mutagens 
are present in groundwater persist for at least 2 years after gasifica- 
tion has been terminated, and show a change in activity with time - 
possibly in parallel with changes in chemical composition. Prelimi- 
nary evidence suggests that the mutagens in ground water are quin- 
oline and aniline derivatives, while the toxins in groundwater may 
be phenolic compounds. In tar from the product gas, the organic 
bases and neutrals were found to be genotoxic in both bacterial and 
mammalian cells; the neutral compounds appear to be the major 
mutagenic health hazards. Neutral compounds constitute most of 
the tar (85-97 wt%) and were mutagenic in both the bacterial and 
mammalian cell assays. Tar in the gas stream may be a problem for 
the above ground environment if gas escapes through fractures in 
the overburden. Because it is mutagenic and induces chromosomal 
damage to mammalian cells, the tar may represent a disposal prob- 
lem as well. However, it is difficult to assess tar quantitatively as a 
health hazard because its mutagenic activity is low, possibly due to 
contaminants in the neutral fraction that act to suppress mutagenic- 
ity. 
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23760 Age-dependent pulmonary response of rats to 
ozone exposure. Elsayed, N.M.; Mustafa, M.G.; Postleth- 
wait, E.M. (Univ. of California, Los Angeles). Journal of 
Toxicology and Environmental Health; 9: No. 5-6, 835- 
848(May 1982). 

The influence of age on Os effects in the lung was studied in 
8 groups of Sprague-Dawley rats: 7, 12, and 18 d of age (neonatal); 
24, 30, and 45 d of age (infant); and 60 and 90 d of age (adult). 
Lung weight, total lung protein and DNA contents, and a series of 
marker enzyme activities in lung tissue were determined. After ex- 
posure of rats from each group to 0.8 ppm (1568 g/m*) Os con- 
tinuously for 3 d, a biphasic effect was noted. The biochemical pa- 
rameters, expressed per lung, in Os-exposed rats relative to their 
corresponding controls decreased in the 7- and 12-d-old groups, in- 
creased or remained unchanged in the 18-d-old group, and in- 
creased in the 24- to 90-d-old groups. However, the increases were 
much greater for 60- to 90-d-old rats than for 24- to 30-d-old rats. 
The increase in lung biochemical parameters is thought to occur in 
response to lung injury and subsequent repair processes, and greater 
increases in the lungs of older rats suggest that they are more re- 
sponsive to Os exposure than younger rats. The decrease in lung 
biochemical parameters and increased mortality in 7- and 24-d-old 
neonatal rats suggest that they are more susceptible to Os stress 
than infant and adult rats. 


23761 Influence of dosage, consciousness, and nifedipine 
on the acute pressor response to intraperitoneally adminis- 
tered cadmium. Hall, C.E.; Hungerford, S. (Univ. of Texas 
Medical Branch, Galveston). Journal of Toxicology and Envi- 
ronmental Health; 9: No. 5-6, 953-962(May 1982). 

The acute pressor effect of intraperitoneally administered 
cadmium was explored over the dose range 0.015-2 mg/kg in both 
pentobarbital-anesthetized and conscious rats. The former first re- 
spondent at 0.031 mg/kg, and successive doublings of that dosage 
increased the highest pressures attained in a stepwise fashion until a 
dosage of 0.25 mg/kg, the maximally effective quantity, was 
reached. Arterial pressure did not rise in conscious rats until a dose 
of 1 mg/kg, which gave the maximum response within the range 
examined. Heart-rate changes with Cd were slight, and rarely sig- 
nificant at a given dosage, but pentobarbital invariably caused tach- 
ycardia. Anesthetized rats thus gave a graded response, while con- 
scious animals reacted in an all-or-none fashion. The increased pres- 
sor responsiveness of rats under pentobarbital can not be ascribed 
to its cardiac parasympatholytic effects, since sensitivity was not 
conferred upon conscious rats when pretreated with atropine at a 
dose producing even greater tachycardia than that caused by pento- 
barbital. Nifedipine, which blocks calcium entry into smooth 
muscle cells, prevented the pressor response to cadmium when 
given as pretreatment and terminated an ongoing response when 
give intercurrently. Possible mechanisms to account for the ob- 
served behavior are considered. 


23762 Scaling toxicity from laboratory animals to people: 
an example with nitrogen dioxide. Book, S.A. (Univ. of Cali- 
fornia, Davis). Journal of Toxicology and Environmental 
Health; 9: No. 5-6, 719-725(May 1982). 

Published data on the toxicity of nitrogen dioxide (as a 
model compound) from five laboratory animal species were utilized 
to scale the relationship of dose and toxic effect to the human spe- 
cies. A minute volume of inspired air was used as a metabolic scal- 
ing factor, predicting a median lethality during the time of exposure 
of 174 ppm NOs: for a 1-h exposure for people. This work demon- 
strates a method of predicting effects in people when only data for 
laboratory animals exist. It also shows the value of planning toxi- 
cology studies that utilize several animal species, so that their data 
may be applied to forecasting the human condition. 


23763 Formaldehyde and tumors in hamster respiratory 
tract. Dalbey, W.E. (Oak Ridge National Lab., TN). Toxi- 
cology; 24: 9-14(1982). Contract W-7405-ENG-26. 

Male Syrian golden hamsters were exposed to 10 ppm of 
formaldehyde (H2CO) 5 times/week for lifetime. Survival of the 
treated animals was reduced relative to unexposed controls. No 
tumors were observed in histologic sections of respiratory tract tis- 
sues from either unexposed or treated animals. Only a minimal in- 
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crease in hyperplastic and metaplastic areas was observed in nasal 
epithelium of exposed animals. However, there was evidence that 
HCO could serve as a cofactor in the incidence of respiratory 
tumors induced by diethylnitrosamine (DEN). Animals were ex- 
posed once per week to 30 ppm H2CO (5 h/day) for lifetime. No 
tumors were observed in the respiratory tract of the H,CO-only 
control group exposed to this regimen. Hamsters receiving expo- 
sures to H2CO at 2 days prior to each of 10 weekly DEN injections 
had a higher number of tracheal tumors/tumor-bearing animal at 
autopsy than those receiving DEN alone. 
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23764 (DOE-tr—4007104) Humoral reaction to acute ex- 
posure to a high voltage electric field. Peceny, J.; Cenkova, 
V.; Starka, L.; Neuwirth, A.; Reisenauer, R. Translated 
from Pracovni Lekarstvi ; 35: No. 2, 52-57(1983). 11p. NTIS, 
PC A02; 3; GPO Dep. Order Number DE84007104. 
DE84007104 

Paper copy only, copy does not permit microfiche produc- 
tion. 

In short time exposure to electric field of industrial frequen- 
cy and intensity (15 to 21 kV/m), human subjects reacted by 
changes in adrenal and testicular functions as demonstrated by an 
increase in the level of adrenal hormones and by decrease of testos- 
terone levels. These changes in endocrinal parameters suggest a 
non-specific stress reaction. We did not find convincing data re- 
garding changed thyroidal function. However, existence of an in- 
creased Achilles tendon reflex points to a lower supply of thyroidal 
hormones to periferal tissues. No changes in general parameters of 
cardiovascular and renal functions nor changes in glycide metabo- 
lism could be established. 


23765 (DOE-tr—4007095) Effect of chronic exposure to 
industrial-frequency electric field in very high voltage switch 
rooms on humoral regulation. Peceny, J.; Neuwirth, A.; 
Starka, L.; Cenkova, V.; Reisenauer, R. Translated from 
Pracovni Lekarstvi ; 35: No. 2, 58-61(1983). 8p. NTIS, PC 
A02; 3; GPO Dep. Order Number DE84007095. 
DE84007095 

Paper copy only, copy does not permit microfiche produc- 
tion. 

In our study of 19 employees in 200 kV switch rooms and 37 
employees in 400 kV switch rooms we did not find any disease 
which could be marked as an occupational disease caused by the 
permanent exposure to a field of very high voltage. However, we 
did find a higher frequency of certain subjective complaints in the 
400 kV switch rooms. Objective examination and laboratory tests 
did not show changes in the common indicators of cardiovascular 
functions but they did confirm the influence of a very high voltage 
field on the adrenal and anabolic reserves under chronic exposure. 
Endocrinal system reacts to a very high voltage field, however 
measured parameters are in general within the norm. 
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23766 (DP-MS—84-31) Innovative approach to asbestos 
removal. Kahal, E.J. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Plant). 1984. Contract 
ACO09-76SRO00001. 13p. (CONF-840399—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. Order Number DE84010154. 

From Asbestos symposium; Arlington, VA, USA (27 Mar 
1984). 

} Portions are illegible in microfiche products. 

The most common asbestos materials used at the Savannah 
River site include: steam pipe insulation; powerhouse boiler insula- 
tion; wallboards; roofing materials; and cement products. Asbestos 
was also found in a number of other materials: aprons; gaskets; lab- 
oratory hot pads; and talcum powder used for gloves. Techniques 
for removal; personnel training; mechanical ventilation; and person- 
nel isolation techniques are described for completing asbestos re- 
moval safely and without boiler downtime. (PSB) 
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23767 (PNL—5023) MOX: a user’s guide. Buchanan, 
J.A.; Gilbert, E.S. (Pacific Northwest Lab., Richland, WA 
(USA)). Mar 1984. Contract AC06-65RL01830. 15ip. NTIS, 
PC A08/MF A01; GPO Dep. Order Number DE84008522. 
The MOX computer program was designed to be used as a 
tool in assessing the relationship of occupational exposure and mor- 
tality from several specific causes in a large cohort. This report 
presents documentation for the program. 16 references. (ACR) 
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23768 (CONF-830882—Vol.1, pp 155-174) Ash-flow tuff 
distribution and fault patterns as indicators of rotation of 
late-tertiary regional extension, Nevada test site. Ander, 
H.D. (Los Alamos National Lab., NM). 1983. NTIS, PC 
A19/MF AO1. Contract W-7405-ENG-36. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Isopach and structure contour maps generated for Yucca 
Flat as well as fault pattern analyses of the Nevada Test Site (NTS) 
can aid in more efficient site selection and site characterization nec- 
essary for containment. Furthermore, these geologic studies indi- 
cate that most of the alluvial deposition in Yucca Flat was con- 
trolled by north-trending faults responding to a regional extension 
direction oriented approximately 20° to 30° west of the N50°W di- 
rection observed today. The Yucca Flat basin-forming Carpetbag 
and Yucca fault systems seem to be deflected at their southern ends 
into the northeast-trending Cane Spring and Mine Mountain fault 
systems. Left-lateral strike-slip displacement of ~ 1.4 km found on 
these northeasterly faults requires that most of the displacement on 
the combined fault systems occurred in an extension field oriented 
approximately N80°W. Fault movement in this extensional field 
postdates the Ammonia Tanks tuff (~ 11 My) and was strongly 
active during deposition of some 1100 meters of alluvium in Yucca 
Flat. Time of rotation of regional extension to the presently active 
N50°W direction is unknown; however, it occurred so recently that 
it has not greatly modified fault displacement patterns extant at the 
NTS. 


23769 (CONF-830882—Vol.1, pp 247-268) Influence’ of 
geologic structure on alluvial sedimentation in northwestern 
Yucca Flat, Nye County, Nevada. Wagoner, J.L. (Lawrence 
Livermore National Lab., CA). 1983. NTIS, PC A19/MF 
A01. Contract W-7405-ENG-48. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Using downhole photography, alluvial sediments are de- 
scribed in 5 emplacement holes in northwestern Yucca Flat. The 
holes are located on or near the Grouse Canyon fan. The 3 most 
proximally located holes contain the coarsest sediments and display 
a general decrease in grain size in the downfan direction. The 2 
most distally located holes contain fine-grained distal facies sedi- 
ment in the upper parts of the holes and coarse-grained proximal 
facies gravels lower in the holes. The proximal gravels in the lower 
half of the sections were derived from the gravity high, a north- 
south-trending horst which was exposed early during the history of 
Yucca Flat basin. Alluvial sedimentation eventually exceeded uplift 
of the horst, which was buried by distal facies sediments, derived 
from the western basin margin. 


23770 (CONF-830882—Vol.1, pp 271-291) Geologic in- 
vestigations of drill hole sloughing problems, Nevada Test 
Site. Drellack, S.L., Jr. (Fenix and Scissen, Inc., Mercury, 
NV); Davies, W.J.; Gonzales, J.L.; Hawkins, W.L. 1983. 
NTIS, PC A19/MF A0O1. Contract W-7405-ENG-36. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Severe sloughing zones encountered while drilling large di- 
ameter emplacement holes in Yucca Flat, Nevada Test Site, have 
been identified, correlated and predicted through detailed geologic 





58 GEOSCIENCES 
5801 Geology And Hydrology 


investigations. In central and southeastern Area 7 and in northern 
Area 3, the unstable zones are a very fine-grained, well-sorted, un- 
consolidated sand deposit, probably eolian in origin, which will 
readily flow into large diameter drill holes. Other areas exhibit hole 
erosion related to poor induration or extensive zeolitization of the 
Tertiary tuff units which are very friable and porous. By examining 
drill hole samples, geophysical logs, caliper logs and drilling histor- 
ies, these problem zones can be characterized, correlated and then 
projected into nearby sites. Maps have been generated to show the 
depth, thickness and areal extent of these strata. In some cases, they 
are local and have a lenticular geometry, while in others they are 
quite extensive. The ability to predict such features can enhance the 
quality of the hole construction and completion operations to avoid 
costly delays and the loss of valuable testing real estate. The con- 
trol of hole enlargements will also eliminate related containment 
concerns, such as stemming uncertainties. 


23771 (GSCan-P—81-2) Age determination and geological 
studies. K-Ar isotopic ages, report 15. Stevens, R.D.; Dela- 
bio, R.N.; Lachance, G.R. (Geological Survey of Canada, 
Ottawa, Ontario). 1982. 60p. NTIS (US Sales Only), PC 
A04/MF A01. Order Number DE84701095. 

Two hundred and eight potassium-argon age determinations 
carried out on Canadian rocks and minerals are reported. Each age 
determination is accompanied by a description of the rock and min- 
eral concentrate used; brief interpretative comments regarding the 
geological significance of each age are also provided where possi- 
ble. The experimental procedures employed are described in brief 
outline and the constants used in the calculation of ages are listed. 
Two geological time-scales are reproduced in tabular form for 
ready reference and an index of all Geological Survey of Canada 
K-Ar age determinations published in this format has been prepared 
using NTS quadrangles as the primary reference. 


23772 (GSCan-P—81-7) Radiocarbon dates XXI. 
Lowdon, J.A.; Blake, W. Jr. (Geological Survey of Canada, 
Ottawa, Ontario). 1981. 25p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701096. 

This list includes 105 radiocarbon age determinations on 104 
geological samples made by the Radiocarbon Dating Laboratory. 
They are on samples from various areas as follows: Labrador Shelf 
(2); Newfoundland (12); Nova Scotia (2); New Brunswick (1); 
Quebec (3); Ontario (1); Manitoba (1); Alberta (2); British Columbia 
(15); Yukon Territory (35); Northwest Territories, Mainland (10); 
Northwest Territories, Arctic Archipelago (21). Details of back- 
ground and standard for the 2 L and 5 L counters during the 
period from November 4, 1980 to October 31, 1981 are summa- 
rized; the number of counts used to determine the average back- 
ground and standard counting rates are tabulated; and the number 
of different background and standard gas preparations used for 
counting is listed. 


23773 (INFO—0073) Assessment of the potential for 
dating secondary calcite and quartz in fault zones. Morency, 
Maurice. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada)). Mar 1982. 75p. NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84701097. 

Calcite and quartz occur frequently as secondary minerals in 
faults. In many instances these minerals are not deformed. Calcite, 
for example, often exhibits an undisturbed fibrous habit or appears 
as euhedral crystals. Direct dating of euhedral crystals would pro- 
vide a minimum age of the last movement along a fault, whereas 
dating of fibrous crystals would furnish the real age of the last 
movement. This information would be essential in the evaluation 
and selection of sites for both nuclear power reactors and nuclear 
waste disposal. In the Canadian context, to be successful, the tech- 
nique should be able to date minerals as old as tens of millions of 
years. In this study both isotopic and radioactive damage tech- 
niques were considered. It was found that thermoluminescence, 
thermally stimulated current, and electron spin resonance offer pos- 
sibilities. Recent electron spin resonance studies of ancient flints 
have yielded dates of several hundred million years. It is anticipat- 
ed that in the near future a combination of the above techniques 
will be extensively used in the field of geochronology. 


ERA-9/12 / 3156 


23774 (NE/FBA—81-4(App.2)) GAFETTA a Galerkin 
asymmetric finite element thermal transport aquifer model. 
MESHGEN a mesh generator for GAFETTA. Pinder,G.F. . 
Kinnmark,I.P.E.; Voss,C. (Naemnden foer Energiproduk- 
tionsforskning, Stockholm (Sweden)). 1980. 152p. (TRITA- 
VAT—3804). NTIS (US Sales Only), PC A08/MF A011. 
Order Number DE84770209. 

Portions are illegible in microfiche products. 

The manual contains a summary of fundamental equations 
and numerical methods and thus may as well be employed as a key 
for eventual additions or changes in the original model. GA- 
FETTA is intended for simulation of thermal energy transport in 
confined aquifers and in unconfined aquifers with primarily time-in- 
dependent thickness, where groundwater flow is primarily horizon- 
tal. In short, the model shows how the hydraulic head and temper- 
ature in a main aquifer, and how temperature in over- and under- 
laying layers changes with time due to any or all of the following 
effects: - pumping or injection wells - artificial or natural infiltration 
of hot or cold water - steady leakage of hot or cold water through 
a confining layer to or from an adjacent aquifer - connections with 
lakes or streams - inpermeable boundaries - changing air tempera- 
ture. The main aquifer to be modelled may have irregular bound- 
aries and portions which are leaky, and all aquifer parameters, such 
as transmissivity and storage,And most thermal parameters, such as 
thermal conductivity, may vary from place to place as they do in 
the real system. In addition to simulating horizontal energy trans- 
port in the groundwater, GAFETTA simulates heat losses to and 
gains from surrounding layers in the vertical direction. Density de- 
pendent fluid flows due to temperature differences are not taken 
into account and thus GAFETTA is not appropriate for simulation 
of aquifer systems where natural convection makes a large contri- 
bution to the horizontal heat transport. 


5802 Geophysics 
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23775 (AD-A—136313/4) Large-scale numerical analysis 
of seismic waves in basins. Interim report, 1 October 81-30 
September 1982. Wojcik, G.L.; Isenberg, J.; Vaughan, D.K.; 
Wolf, R.E. (Weidlinger Associates, Menlo Park, CA 
(USA)). 30 Sep 1982. 67p. (R—8241). NTIS, PC A04/MF 
AOl. 


This report describes the application of a large-scale numeri- 
cal wave solver to the time domain study of seismic wave phenom- 
ena in basins typical of the Basin and Range province. The solver 
uses an explicit finite element algorithm designed for fully vector- 
ized execution on the CRAY-1. Calculations were performed to 
study the effects of basin edge geometry on reflection and transmis- 
sion of body and surface waves. Normal and tangential surface 
traction sources were applied on the model centerline. From the re- 
sulting full wave field solution, synthetic seismograms were gener- 
ated and used to quantify principal phases. In addition, the body 
and surface wave interaction of two basins separated by a mountain 
was studied. This model required 120,000 elements and demonstrat- 
ed that large-scale full wave field calculations are practical on the 
CRAY-1. 


23776 (CONF-830882—Vol.1, pp 177-203) Mapping of 
paleozoic structure in north-central Area 7 of the Nevada 
Test Site: a geophysical case history. App, F.N.; Meadows, 
W.R.; Cogbill, A.H. (Los Alamos National Lab., NM). 
1983. NTIS, PC A19/MF A0O1. Contract W-7405-ENG-36. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug 1983). 

Results of surface-to-borehole (half-refraction) seismic sur- 
veys are presented for an NTS area, where a previously conducted 
reflection survey of potentially higher resolution had been only 
marginally successful. Geophone packages were placed in explora- 
tory boreholes at or near the upper surface of the high velocity re- 
fractor to be mapped, in this case the paleozoic (Pz) surface. Sur- 
face sources distributed along lines radiating out from the well-head 
were used to generate seismic energy. We have used computer, 
two-dimensional ray tracing techniques to interpret structure from 
the seismic wave arrival times recorded from the individual surface 
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sources. Surveys in the area are incomplete, the method is effective 
for mapping the Pz. A large, previously unmapped Pz ridge has 
been identified in the central part of the study area. Major structure 
has been mapped near the working point of a previous under- 
ground test. 


23777 Hydrovolcanism: basic considerations and review. 
Sheridan, M.F. (Arizona State Univ., Tempe); Wohletz, 
K.H. Journal of Volcanology and Geothermal Research; 17: 
No. 1/4, 1-29(Sep 1983). 

Experiments have determined that the optimal mass mixing 
ratio of water to basaltic melt for efficient conversion of thermal 
energy into mechanical energy is in the range of 0.1 to 0.3. For ex- 
periments near this optimum mixture, the grain-size of explosion 
products is always fine (less than 50um). The particles generated 
are much larger (greater than 1-10mm) for explosions at relatively 
low or high ratios. Both natural and experimental pyroclasts pro- 
duced by hydroexplosions have characteristic morphologies and 
surface textures. SEM micrographs show that blocky, equant grain 
shapes dominate. Glassy clasts formed from fluid magma have low 
vesicularity, thick bubble walls, and drop-like form. Microcrystal- 
line essential clasts result from chilling of magma during or shortly 
following explosive mixing. Crystals commonly exhibit perfect 
faces with patches of adhering glass or large cleavage surfaces. 
Edge modification and rounding of pyroclasts is slight to moderate. 
Grain surface alteration (pitting and secondary mineral over- 
growths) are a function of the initial water to melt ratio as well as 
age. Deposits are typically fine-grained and moderately sorted, 
having distinctive size distributions compared with those of fall and 
flow origin. 


23778 Mechanisms of hydrovolcanic pyroclast formation: 
grain-size, scanning electron microscopy, and experimental 
studies. Wohletz, K.H. (Los Alamos National Lab., NM). 
Journal of Volcanology and Geothermal Research; 17: No. 1/ 
4, 31-63(Sep 1983). 

Pyroclasts produced by explosive magma/water interactions 
are of various sizes and shapes. Data from analysis of over 200 sam- 
ples of hydrovolcanic ash are interpreted by comparison with ex- 
perimentally produced ash. Grain size and scanning electron mi- 
croscopy (SEM) reveal information on the formation of hydrovol- 
canic pyroclasts. Strombolian explosions result from limited water 
interaction with magma and the pyroclasts produced are dominant- 
ly centimeter-sized. With increasing water interaction, hydrovol- 
canism increases in explosivity to Surtseyan and Vulcanian activity. 
These eruptions produce millimeter- to micron-sized pyroclasts. 
The abundance of fine ash (<63 ym diameter) increases from 5 to 
over 30% as water interaction reaches an explosive maximum. This 
maximum occurs with interactions of virtually equal volumes of 
melt and water. Five dominant pyroclast shape-types, determined 
by SEM, result from hydrovolcanic fragmentation: (1) blocky and 
equant; (2) vesicular and irregular with smooth surfaces; (3) moss- 
like and convoluted; (4) spherical or drop-like; and (5) plate-like. 
Types 1 and 2 dominate pyroclasts greater than 100m in diameter. 
Types 3 and 4 are typical of fine ash. Type 5 pyroclasts character- 
ize ash less than 100um in diameter resulting from hydrovolcanic 
fragmentation after strong vesiculation. Fragmentation mechanisms 
observed in experimental melt/water interactions result from vapor- 
film generation, expansion, and collapse. Fragments of congealed 
melt are products of several alternative mechanisms including 
stress-wave cavitation, detonation waves, and fluid instability 
mixing. All result in rapid heat transfer. These mechanisms can ex- 
plain the five observed pyroclast shapes. Stress-wave fracturing 
(cavitation) of the melt results from high pressure and temperature 
gradients at the melt water interface. 


23779 Volcanism in the eastern Aleutian arc: late Quater- 
nary and Holocene centers, tectonic setting and petrology. 
Kienle, J.; Swanson, S.E. (Univ. of Alaska, Fairbanks). Jour- 
nal of Volcanology and Geothermal Research; 171: No. 1/4, 
393-432(Sep 1983). 

Subduction in the eastern Aleutian arc is marked by a 
smooth, continuous volcanic arc. Transverse arc boundaries offset 
the volcanic front and correspond to some change in crustal topog- 
raphy and regional geology. Back-arc volcanic centers are some- 
times found behind the main volcanic front along the transverse 
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boundaries. The strike of the Benioff zone and trend of the volcanic 
arc cross-cut in the Katmai segment, but are generally parallel in 
the Cook Inlet segment. Despite the difference in the tectonic set- 
ting between the Katmai and Cook segments, the chemistry of the 
eruptive products between the two areas is remarkably uniform an- 
desites. Only the segment boundary volcanoes Augustine, Ugashik, 
Katmai/Novarupta, and Kaguyak are significantly different and 
contain a wider range of compositions from rhyolite to basalt. Min- 
eralogic and petrologic trends suggest initial fractionation of the 
magmas near the base of the crust. Intrasegment volcanoes tap this 
lower crust magma body and erupt the magma with little further 
fractionation. Segment boundary volcanoes tap the same magma 
source, but discontinuities higher in the crust allow ponding of the 
magma promoting further fractionation, resulting in a wider diversi- 
ty of lava types. 


5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 21758, 21916, 21917, 21934, 22015, 22034 


23780 (AD-P—002382/0) Applications of probabilistic 
methods in geotechnical engineering. Part 1. Simplified reli- 
ability analyses for geotechnical problems. Kavazanjian, E. 
Jr.; Chameau, J.L.; Clough, G.W.; Hadk-Hamou, T. (Stan- 
ford Univ., CA (USA). Dept. of Civil Engineering). Sep 
1983. 46p. NTIS, PC A03/MF AOl. 

From Proceedings, Seminar on Probabilistic Methods in 
Geotechnical Engineering held at Vicksburg, Mississippi, 21 Sep- 
tember 1982, AD-A 136497. See also Part 2, AD-P002383. 

In this report, several approximate methods for determining 
the first and second moments of the probability density function of 
a random design variable have been presented. Once these moments 
are known, the probability of failure or reliability of the system can 
be calculated by assuming a distribution shape and using standard 
probability tables. This technique can be used on a variety of geo- 
technical problems to transform existing deterministic analyses into 
probabilistic design analyses. Examples of the application of the 
methodology developed herein are presented in the areas of shear 
strength, bearing capacity, and slope stability. The examples are 
used to illustrate how a reliability type of design analyses might be 
performed, the influence of the choice of distribution on calculated 
results, and the contrasts between conventional factor of safety 
analyses and probabilistic analyses. The point estimate method pre- 
sented in this report is a simple and powerful tool that can be used 
in conjunction with any numerical analysis. By identifying the N 
random variables in a design analysis and assigning to them one 
sigma bounds to reflect subjective uncertainty or parameter varia- 
bility, the mean and variances of the design parameters can be esti- 
mated from 2 to the nth point estimates. The primary obstacle to 
successful implementation of the techniques presented in this report 
is the lack of information on appropriate distribution shapes for var- 
ious geotechnical design parameters. 


23781 (AD-P—002383/8) Applications of probabilistic 
methods in geotechnical engineering. Part 2. Analysis of doc- 
umented case histories using a stochastic model for seismical- 
ly generated pore and shear strain potential. Kava- 
zanjian, E. Jr.; Chameau, J.L.; Clough, G.W.; Hadk-Hamou, 
T. (Stanford Univ., CA (USA). Dept. of Civil Engineering). 
Sep 1983. 115p. NTIS, PC A06/MF AO1. 

From Proceedings, Seminar on Probabilistic Methods in 
Geotechnical Engineering held at Vicksburg, Mississippi, 21 Sep- 
tember 1982, AD-A136497. See also Part 1, AD-P002382. 

This report presents the basics of a new stochastic model for 
seismically-generated pore pressure and shear strain potential and il- 
lustrates its use for documented case histories. Model parameters 
are chosen according to available information on the variability of 
soil properties, and it is applied to sites where liquefaction was ob- 
served and where no evidence of liquefaction was observed and 
where no evidence of liquefaction was observed after major seismic 
events. Results of the analysis are in substantial agreement with ob- 
served field behavior, indicating that this model can be used in a 
predictive capacity if parameters are chosen correctly. An applica- 
tion of the model to a comprehensive risk analysis of seismically in- 
duced initial liquefaction is also briefly described. An example using 
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available seismic information for a hypothetical soil site near San 
Francisco is presented to illustrate the use of this type of model. 
Two models are applied to documented case histories to demon- 
strate their applicability and to illustrate how the probabilistic 
design parameters are chosen. The probabilistic pore pressure 
model developed by Chameau (1980) and the probabilistic shear 
strain model developed by Hadj Hamou (1982) are used herein to 
analyze the behavior of three sites where liquefaction did and did 
not occur during earthquakes. 


23782 (AD-P—002384/6) Probabilistic seismic and geo- 
technical evaluation at a dam site. Vanmarcke, E.H. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Dept. of Civil 
ee Sep 1983. 17p. NTIS, PC A02/MF AOl1. 

m Proceedings, Seminar on Probabilistic Methods in 
Guctcnined Seneding held at Vicksburg, Mississippi, 21 Sep- 
tember 1982, AD-A 136497. 

This report examines the use of probabilistic methods in 
dealing with the problem of potential earthquake-induced liquefac- 
tion of foundation soils at an example dam site located in the cen- 
tral United States, near the New Madrid earthquake zone. The ex- 
ample dam is assumed to be a 1-mile long rolled-filled embankment 
founded on a 100-ft deep deposit of interbedded alluvial gravels, 
sands, silts, and clays. The study is seen as an opportunity to exam- 
ine probabilistic concepts and procedures in the framework of an 
example engineering project. In this context, the main practical 
value of a probabilistic approach is that it permits more informed 
decision making about further data acquisition, additional engineer- 
ing analysis, and if necessary, remedial action. The specific aim of 
the study is to show how probabilistic procedures complement and 
help to reinterpret the results of deterministic (earthquake-induced) 
liquefaction analysis. The procedures focus on evaluating the 
impact of the different sources of variability (in the input param- 
eters) on the uncertainty in performance predictions, and they 
permit results of the liquefaction analyses to be seen in the broader 
framework of assessment of earthquake-related dam failure risks. 


23783 (AD-P—002386/1) Probability of liquefaction in a 
3-d soil deposit. Haldar, A. (Georgia Inst. of Tech., Atlanta 
(USA). School of Civil Engineering). Sep 1983. 73p. NTIS, 
PC A04/MF AOl1. 

From Proceedings, Seminar on Probabilistic Methods in 
Geotechnical Engineering held at Vicksburg, Mississippi , 21 Sep- 
tember 1982, AD-A 136497. 

Historically, earthquake-induced liquefaction has caused an 
enormous amount of damage in terms of loss of human life, proper- 
ty damage, human suffering and environmental damage. A probabi- 
listic three-dimensional liquefaction model is proposed here consid- 
ering the damage aspect of the problem. Considerable uncertainty is 
expected in the estimation of several parameters in a liquefaction 
model. The estimation of in situ relative density is one of them. A 
new relationship, designated as the Haldar and Miller relationship, 
is proposed here between the Standard Penetration Test value and 
the in situ relative density. The in-situ shear resistance of a soil de- 
posit is evaluated here by introducing a shear strength parameter R. 
Using large-scale shaking table test results, the relationship is cor- 
rected for the compliance effect, sample preparation methods, mean 
grain size, multidirectional shaking and some other secondary fac- 
tors. There is also high uncertainty in the load parameters. Hence, 
the seismic activity of the region should bve given serious attention 
in a liquefaction study. This probabilistic model is a first step 
toward developing a comprehensive decision analysis framework. 
Recommendations are also made here for future research work in 
the area of liquefaction. 


23784 (CONF-830882—Vol.1, pp 113-120) Spectral 
gamma-ray logging for clay content. Huang, Long-ji (East 
China Petroleum Inst., Shandong, China); Hearst, f R. 1983. 
NTIS, PC A19/MF AOl. Contract W-7405-ENG-48. 

From 2. symposium on containment of underground nuclear 
explosions; Albuquerque, NM, USA (2 Aug ig 

Over 100 samples including Paintbrush, Belted Range, and 
Indian Trail tuff, from nine drill holes at the Nevada Test Site were 
analyzed for U, Th, and K abundances at the LBL low background 
gamma-spectrometric facility. The clay content of 43 of these sam- 
ples from two drill holes was determined by Pawloski using x-ray 
diffraction analysis. 
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23785 (DOE/LC/10886—1556) Computational method 
for thermoviscoelasticity with application to rock mechanics. 
Lee, S.C. (Ohio State Univ., Columbus (USA)). Jan 1984. 
Contract AS20-82LC10886. 199p. NTIS, PC A09/MF AOI; 
1; GPO Dep. Order Number DE84003087. 

Portions are illegible in microfiche products. O.iginal copy 
available until stock is exhausted. 

Large-scale numerical computations associated with rock 
mechanics problems have required efficient and economical models 
for predicting temperature, stress, failure, and deformed structural 
configuration under various loading conditions. To meet this re- 
quirement, the complex dependence of the properties of geological 
materials on the time and temperature is modified to yield a re- 
duced time scale as a function of time and temperature under the 
thermorheologically simple material (TSM) postulate. The thermor- 
heologically linear concept is adopted in the finite element formula- 
tion by uncoupling thermal and mechanical responses. The thermal 
responses, based on transient heat conduction or convective-diffu- 
sion, are formulated by using the two-point recurrence scheme and 
the upwinding scheme, respectively. An incremental solution proce- 
dure with the implicit time stepping scheme is proposed for the so- 
lution of the thermoviscoelastic response. The proposed thermovis- 
coelastic solution algorithm is based on the uniaxial creep experi- 
mental data and the corresponding temperature shift functions, and 
is intended to minimize computational efforts by allowing large 
time step size with stable solutions. A thermoelastic fracture formu- 
lation is also presented by introducing the degenerate quadratic iso- 
parametric singular element for the thermally-induced line crack 
problems. The stress intensity factors are computed by use of the 
displacement method. Efficiency of the presented formulation and 
solution algorithm is initially demonstrated by comparison with 
other available solutions for a variety of problems. Subsequent field 
applications are made to simulate the post-burn and post-repose 
phases of an underground coal conversion (UCC) experiment and 
in-situ nuclear waste disposal management problems. 137 refer- 
ences, 48 figures, 6 tables. 


23786 (DOE/METC—84-12) Critical review of the state- 
of-the-art of fracture mechanics with emphasis on layered 
rocks. Kuruppu, M.D.; Cheng, K.P.; Edl, J.N. Jr. (USDOE 
Morgantown Energy Technology Center, WV). Jul 1983. 
32p. NTIS, PC A03/MF A01; GPO Dep. Order Number 
DE84003068. 

Results are presented of a literature survey of over 70 perti- 
nent publications and critical reviews of fracture mechanics empha- 
sizing the fracture behavior of layered rocks. Historical perspective, 
fracture mechanisms, linear and nonlinear fracture mechanics, 
energy theories, ductile and brittle fractures, process regions, spe- 
cific work of fracture, J-integrals, failure theories, static and dy- 
namic fractures, rock fracture mechanics, fracture toughness of lay- 
ered rocks (e.g., oil shale), experimental and numerical methods are 
reviewed and discussed. Innovative and promising methods tailored 
for the fracture mechanics of layered rocks are recommended. 


23787 (SKBF-KBS-TR—83-04) Stability of bentonite gels 
in crystalline rock. Physical aspects. Pusch, R. (Svensk 
Kaernbraenslefoersoerjning AB, Stockholm). Feb 1983. 97p. 
NTIS (US Sales Only), PC A05/MF AOl. Order Number 
DE84701345. 

The present, extended study comprises a derivation of a 
simple rock model as a basis for calculation of the penetration rate 
of bentonite and of the groundwater flow rate, which is a determi- 
nant of the erodibility of the protruding clay film. This model, 
which is representative of a gross permeability of about 10-® - 10-® 
m/s, implies a spectrum of slot-shaped joints with apertures ranging 
between 0.1 and 0.5 mm. It is concluded that less than 2 percent of 
the highly compacted bentonite will be lost into traversing joints in 
10° years. A closer analysis, in which also Poiseuille retardation and 
short-term experiments were taken into account, even suggests that 
the penetration into the considered joints will be less than that. The 
penetration rate is expected to be 1 decimeter in a few hundred 
years. The risk of erosion by flowing groundwater was estimated 
by comparing clay particle bond strength, evaluated from viscome- 
ter tests, and theoretically derived drag forces, the conclusion being 
that the maximum expected water flow rate in the widest joints of 
the rock model (4 times 10~* m/s) is not sufficient to disrupt the gel 
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front or the large individual clay flocs that may exist at this front. 
The experiments support the conclusion that erosion will not be a 
source of bentonite loss. A worst case scenario with a shear zone 
being developed across deposition holes is finally considered and in 
addition to this, the conditions in the fracture-rich tunnel floor at 
the upper end of the deposition holes are also analysed. This study 
shows that even if the rock is much more fractured than normal 
conditions would imply, the bentonite loss is expected to be very 
moderate and without substantial effect on the barrier functions of 
the remaining clay cores in the deposition holes. 


23788 (UCRL—53461) Statistical study to determine fea- 
sibility of resistivity, water content, and grain density as indi- 
cators of clay and/or zeolite content. Pawloski, G.A. (Law- 
rence Livermore National Lab., CA (USA)). 14 Mar 1984. 
Contract W-7405-ENG-48. 60p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. Order Number DE84008819. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Statistical tests were run on two sets of data from the 
Nevada Test Site to determine if resistivity values, water contents, 
and grain densities could be used alone or in combinations as indi- 
cators of clay and/or zeolite contents. The first data set obtained 
resistivity values from electric logs, while the second set obtained 
resistivity values from induction logs. Correlations, t-tests, and mul- 
tiple linear regressions on both entire data sets indicate that it is not 
possible to predict clay and/or zeolite content. Tests on various 
data subsets show that clay content of samples below 50 wt % 
cannot be explained statistically by any single variable; resistivity 
values from electric logs can explain clay content of samples = 50 
wt % 76% of the time; water content shows an increasing trend 
with higher clay content of samples; clay content of samples above 
50 wt % can be predicted with multiple variables 99% of the time, 
while clay content of samples below 50 wt % cannot be predicted 
accurately; zeolite content of samples cannot be explained accurate- 
ly by any single variable; and there are no combinations of clay, 
resistivity, water, and grain density that can be used at better than 
31% to predict zeolite content of samples. 5 references, 10 figures, 
26 tables. 
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23789 (CONF-8205223—Vol.2, pp 957-964) Review of 
some aspects of the geochemistry and mineralogy of the 
Witwatersrand gold deposits. Hallbauer, D.K. (Chamber of 
Mines Research Organisation, Transvaal (South Africa)). 
1982. Congress proceedings v. 1 and 2 available from South 
African Institute of Mining and Metallurgy, P.O. Box 
61019, Marshalltown, Johannesburg, 2107 at SA R78.85 / 
US $70.50. 

From 12. congress of the Council of Mining and Metallurgi- 
cal Institutions; Johannesburg, South Africa (3 May 1982). 

Advances in science and technology in the past two decades 
have stimulated not only the growth of the mining industry, but 
also the geological sciences. The new techniques and instrumenta- 
tion available for the analysis of trace and ultra-trace elements, as 
well as the development of the scanning electron microscope, have 
made possible the study of new aspects of the Witwatersrand gold 
and uranium deposits. These studies have greatly enhanced the 
knowledge of the distribution and origin of the gold within these 
deposits. This paper reviews the work that was carried out during 
the past ten years at the Chamber of Mines Research Organization. 
The geochemistry of the gold, and in particular the gold-to-silver 
ratio, can be used to identify distribution patterns and possible 
provenance areas. The morphological features of gold particles 
showed that relatively short transport distances of 30 to 50 km pre- 
vailed, which indicates that the original primary deposits were situ- 
ated close to the basin in which deposition and concentration took 
place. The geochemistry of the quartz and pyrite pebbles and their 
fluid and associated mineral inclusions can delineate distribution 
patterns and supply information on the nature of the primary de- 
posits. 
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23790 (SKBF-KBS-TR—83-60) Solubility of technetium 
in geochemical systems. Allard, B.; Torstenfelt, B. (Svensk 
Kaernbraenslefoersoerjning AB, Stockholm). May 1983. 
llp. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84701353. 

The solubility of technetium under groundwater conditions 
has been calculated from hydrolysis and redox data. Under reduc- 
ing conditions (Eh < 0.27-0.06pH, V) a formation of elementary 
Tc(s) is feasible. Total concentrations in solution may go down to 
the 10-® M-level or below. Under mildly reducing conditions (Eh 
between 0.27-0.06pH and 0.45-0.06pH) a constant solubility of the 
order 10-5 M would be achieved, limited by TcO.(s) and with 
TcO(OH): as dominating species in solution. At higher redox po- 
tentials (Eh > 0.5-0.06pH) the heptavalent TcO,~ dominates entire- 
ly, and no solubility limiting phase would be expected in most natu- 
ral waters. 
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23791 (KFK—3621, pp 4) Abundance of technetium in 
stars. Schatz, G. Nov 1983. NTIS (US Sales Only), PC 
All1/MF AOl. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23792 (KFK—3621, pp 10) Solar mercury abundance. 
Walter, G.; Beer, H. Nov 1983. NTIS (US Sales Only), PC 
Al1/MF AO0l1. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23793 (KFK—3621, pp 12-13) Neutron capture rates in 
the r-process: The role of direct radiative capture. Mathews, 
G.J.; Thielemann, F.K.; Fowler, W.A.; Mengoni, A. Nov 
1983. NTIS (US Sales Only), PC A11/MF Aol. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23794 (PB—84-137587) Summary of solar activity ob- 
served at the Mauna Loa Solar Observatory: 1980-1983. 
Technical note. Rock, K.; Fisher, R.; Garcia, C.; Yasukawa, 
E. (National Center for Atmospheric Research, Boulder, 
CO (USA)). Nov 1983. 28p. (NCAR/TN—221). NTIS, PC 
A03/MF AOl. 

See also PB82-179706. 

The following technical note summarizes solar activity ob- 
served during the first four years operation of the experiment sys- 
tems of the Coronal Dynamics Project, which are located at the 
Mauna Loa Solar Observatory. This short report has been pro- 
duced with the general aim of providing users of Mauna Loa obser- 
vations with a summary of data for specific events. So that this 
table might be as useful as possible, a comprehensive review of 
three sources was performed. The plain language logs, identified as 
the so-called observer’s logs, the now-discontinued activity logs, 
and the prominence monitor quality control logs were the sources 
from which the information in the following tables was obtained. It 
is expected that this review will be of particular use to those inves- 
tigators who intend to use both the K-coronameter data base and 
the SMM Coronagraph-Polarimeter data for the study of coronal 
transient events. 
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23795 (PB—84-140367) Solar-geophysical data number 
470. October 1983. Part 2. (comprehensive reports), data for 


ea. 
(USA)). 


April 1983, December 1980, ee a ae 
(National Geophysical Data Center, Boulder, CO 
Oct 1983. li3p. NTIS, PC A06/MF AO1. 

See also PB84-116581. 

Topics discussed include: Solar flares, Solar radio bursts at 
fixed frequencies, Solar X-ray radiation from GOES 2, and Mass 
ejections from the sun. 


23796 (RL—83-046) Conspicuous absence of normal 
graphite grains in the small magellanic cloud. Bromage, G.E.; 
Nandy, K. (Rutherford Appleton Lab., Chilton (UK)). May 
1983. 9p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84701224. 

The simplest dust model that accurately predicts the normal 
Galactic interstellar extinction, also fits the normal SMC curve de- 
rived from visible and IUE observations. Only one parameter value 
is different: the usual graphite contribution is at least a factor of 
seven weaker in the SMC. Some possible explanations are dis- 
cussed. 


23797 Free energy in the SU(5) model: effects of heavy 
bosons. Cook, G.P.; Mahanthappa, K.T. (University of Col- 
orado, Boulder, Colorado 80309). Annals of Physics (New 
York); 152: No. 1, 1-29(JJan 1984). Contract AC02- 
81ER40025. 

We calculate the Helmholtz free energy 0 in a gas of parti- 
cles, described by the SU(5) theory, in the early Universe. We ex- 
amine the contributions from massive vector bosons after symmetry 
breaking to the SU(3)/sub c/ x SU(2) x U(1)/sub Y/ phase and find 
the temperature range where they are significant. 


23798 New inflation in supersymmetric theories. Al- 
brecht, A.; Fischler, W.; Steinhardt, P.J. (Pennsylvania 
Univ., Philadelphia (USA). Dept. of Physics); Dimopoulos, 
S. (Stanford Univ., CA (USA). Dept. of Physics); Kolb, 
E.W. (Los Alamos National Lab., NM (USA). Theoretical 
Div.); Raby, S. (Los Alamos National Lab., NM (USA). 
Theoretical Div.; Michigan Univ., Ann Arbor (USA). Dept. 
of Physics). Hecloet Physics [Section] B; 229: No. 2, 528- 
540(19 Dec 1 

A new a universe scenario is considered based 
upon phase transitions in supersymmetric unified models where the 
Higgs potential is of the Witten-O’Raifeartaigh type. 


23799 Optical radiation associated with gamma-ray 
bursts. London, R.A.; Cominsky, L.R. (Lawrence Liver- 
more National Laboratory, University at California, Liver- 
more). Astrophysical Journal, Letters to the Editor; 275: No. 
2, L59-L64(15 Dec 1983). Contract W-7405-ENG-48. 

We have calculated approximate characteristics of the re- 
processed optical radiation resulting from the absorption of a y-ray 
burst of a nearby star. We estimate the overall reprocessing time 
scale, including contributions from y-ray transfer and diffusion of 
the optical radiation. Diffusive cooling occurs by either a "self-simi- 
lar” or a “transparency” wave for postabsorption stellar surface 
temperatures greater or less than 10‘ respectively. For different 
combination of stellar and y-ray burst properties, the reprocessing 
time scale can vary from the duration of the y-ray burst (~ 1 s) to 
the maximum calculated cooling time (~10* s). For close binary 
systems, we calculate the number of optical photons per square 
centimeter expected at Earth, as a function of the observed y-ray 
burst fluences and likely distances. If all y-ray bursters are in close 
binaries, we predict about 10? detections per year by an all sky 
monitor of 200 photons cm~? sensitivity. The 1928 optical event re- 
cently reported by Schaefer can be produced using the reprocessing 
model, for distances to the binary as large as 150 pc. However, the 
stellar companion required to account for the reported optical flux 
is likely to be brighter than current optical candidates. 


23800 Optical pulstions from HZ Herculis/Hercules X-1: 
The self-consistent 35 day picture. Middleditch, J. (Earth 
and Space Sciences Division, Los Alamos National Labora- 
18> Astrophysical Journal; 275: No. 1, 278-291(1 Dec 
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A detailed analysis of the optical pulsation data from HZ 
Her shows that all of the 35 day characteristics can be interpreted 
in the light of episodic mass transfer every 0.81 days lasting at least 
4 hr and obscuration by a tilted accretion disk which undergoes 
one cycle of retrograded progression every ~35 days. The pre- 
dominant systematic shifts of the optical pulsation velocities can be 
related to the X-ray shadowing of the phid.7 = 0.75 side of the 
lobe of HZ Her by the mass transfer stream and the associated disk 
rim structure. In the context of this new understanding of the 35 
day effects, the pulsation data strongly affirm the assumptions of 
prograde spin for Her X-1, and aligned corotation and Roche lobe 
filling for HZ Her. Consideration of the accurately measured X-ray 
eclipse duration and the minimum orbital co-inclination required to 
produce the observed 35 day optical and X-ray variability may 
limit the Her X-1 mass to less than 1.4 M/sub sun/. A good model 
atmosphere for the optical pulsations could reduce the Her X-1 
mass error to less than 0.10 M/sub sun/. 


23801 Imaging methods for gamma-ray astronomy. Mat- 
teson, J.L. (University of California, San Diego, La Jolla, 
CA 92093). Transactions of the American Nuclear Society; 45 
251-252(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


23802 The Pinhole/Occulter facility: Hard x-ray imaging 
for astrophysical observations. Wood, K.S. (Naval Research 
Laboratory, E.O. Hulburt Center for Space Research, 
Washington, DC 20315). Transactions of the American Nu- 
clear Society; 45: 253-254(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


23803 Hydrodynamic models of Herbig-Haro objects. 
Sandford, M.T. II; Whitaker, R.W. (Los Alamos National 
Lab., NM (USA)). Monthly Notices of the Royal Astronomi- 
cal Society; 205: No. 1, 105-121(Oct 1983). 

Two-dimensional cylindrical hydrodynamic models of neu- 
tral and collisionally ionized stellar wind-cloudlet interactions are 
calculated as possible models for H-H objects. For neutral winds, 
shocks propagate into the cloudlet and its shape is distorted and 
displaced in the direction of the wind. For hot ionized winds inter- 
acting with spherical mass concentrations a bow shock is formed, 
but the highest temperatures and largest ionization fraction occurs 
on the lee side of the cloudlet. Winds interacting with a neutral 
globule imbedded near the ionized surface of an elongated cloud 
produce the largest ionization at the cloud face presented to the 
wind and have a gradient in ion density from the face nearest the 
symmetry axis along the cloud surface. Cavities in the cloudiet sur- 
face facing the winds cause ‘hotspots’ having temperatures approx. 
10°K. 
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23804 (IC—82/219) Ionospheric scintillation observa- 
tions. Kakane, V.C.K. (International Centre for Theoretical 
Physics, Trieste (Italy)). Dec 1982. 1lp. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84701268. 

Ionospheric scintillation observations made at Legon, Ghana 
(5.63 deg. N, 0.19 deg. E, dip angle 8.50) during the year 1979 are 
reported for two geostationary satellites, Marisat and Sirio, trans- 
mitting at 257 MHz and 136 MHz, respectively. The night-time 
scintillation showed a single peak around 2200-3000 hours local 
time (GMT). Seasonally, Marisat showed a fast decay of scintilla- 
tion for the months April-June and June-September from around 
midnight whilst it persisted for the other months January-March 
and October-December. 


23805 (IC—83/13) Measurement of ionospheric total 
electron content (TEC). Adjepong, S.K. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jan 1983. 
13p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84701269. 
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Results of the day-time and latitudinal variations of iono- 
spheric total electron content (TEC), deduced from Faraday fading 
of a 41 MHz radio signal transmitted from the American satellite S- 
66 and received at Cape Coast (5.1 deg. N, 1.3 deg. W geographic) 
Ghana are presented. The data cover the period January through 
September 1967. The results indicate a double-humped day-time 
variation in the total electron content, with the first maximum oc- 
curring between 1200 and 1300 hours GMT. The latitudinal varia- 
tion, as observed at Cape Coast, shows a gradual rise in total elec- 
tron content towards the geomagnetic equator between 0800 and 
1100 hours GMT. The pattern, iiowever, changes after 1100 hours 
showing a dip towards the geomagnetic equator. 


23806 Field-aligned ion beams upstream of the earth's 
bow shock: Evidence for a magnetosheath source. Thomsen, 
M.F.; Gosling, J.T.; Bame, S.J.; Feldman, W.C.; Pasch- 
mann, G.; Sckopke, N. (Los Alamos National Laboratory, 
Los Alamos, NM 87545). Geophysical Research Letters; 10: 
No. 12, 1207-1210(Dec 1983). 

High time resolution ISEE-1 and -2 observations of upstream 
field-aligned ion beams at several crossings of the Earth’s bow 
shock indicate that some beams are due to high-energy magneto- 
sheath particles leaking through the shock into the upstream region. 
The distribution immediately downstream of these oblique (@/sub 
Bn/~50°) shocks consists of a ‘core’ of directly transmitted, slight- 
ly heated ions plus a crescent-shaped, high-velocity distribution, 
centered roughly on a magnetic field in the direction toward the 
upstream region, with a fairly well-defined low velocity cut-off. 
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23807 (CONF-830706—Absts., pp 801) Relativistic ef- 
fects in the photoionization of the 5P subshell of high-Z ele- 
ments. Tambe, B.R. (Southern Technical Inst., Marietta, 
GA (USA). Dept. of Chemistry and Physics); Manson, S.T. 
(Georgia State Univ., Atlanta (USA). Dept. of Physics and 
Astronomy). 1983. Fachinformationszentrum Energie, 
Physik, Mathematik, Karlsruhe (Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23808 (CONF-830706—Absts., pp 801) Relativistic 
study of multichannel interactions in photoionization of high- 
Z atoms. RRPA applied to radium and radon. Deshmukh, 
P.C.; Manson, S.T. (Georgia State Univ., Atlanta (USA). 
Dept. of Physics and Astronomy); Radojevic, V. (Notre 
Dame Univ., IN (USA). Dept. of Physics). 1983. Fachinfor- 
mationszentrum Energie, Physik, Mathematik, Karlsruhe 
(Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23809 (CONF-830706—Absts., pp 801) Measurements of 
differential cross sections for e-Ar, Kr, Xe scattering at E = 
50 meV - 2 eV. Weyhreter, M.; Barzick, B.; Linder, F. (Kai- 
serslautern Univ. (Germany, EF. R.). Fachbereich Physik). 
1983. Fachinformationszentrum Energie, Physik, Mathema- 
tik, Karlsruhe (Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23810 (CONF-830706—Absts., pp 801) Elastic electron- 
neon scattering in the 16 eV region. Naslenas, E. (AN Li- 
tovskoj SSR, Vilnyus. Inst. Fiziki); Zvirblis, P. (Kaunasskij 
Politekhnicheskij Inst. (USSR)). 1983. Fachinformationszen- 
trum Energie, Physik, Mathematik, Karlsruhe (Germany, 
F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 
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eerut Univ. it. oO 

1983. Fachinformationszentrum Energie, Physik, M te one 
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angle electron scattering by helium. Mueller, O.; Geiger, J. 
utern Univ. (Germany, F.R.). Fachbereich 
Physik). 1983. Fachinformationszentrum Energie, Physik, 
Mathematik, Karlsruhe (Germany, F.R.). 
From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
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mationszentrum Energie, Physik, Mathematik, Karlsruhe 
(Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
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From 13. international conference on the physics of electron- 
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1983. Fachinformationszentrum Energie, Physik, Mathema- 
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From 13. international conference on the physics of electron- 
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23817 (CONF- eee bp 801) Low energy scat- 
tering from krypton and xenon. McEachran, R.P.; Stauffer, 
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Dept.). 1983. Fachinformationszentrum Energie, Physik, 
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From 13. international conference on the physics of electron- 
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minima sections. 
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Ferch, J.; Masche, C.; Raith, W. (Bielefeld Univ. (Germany, 
F.R.). Fakultaet fuer Physik). 1983. Fachinformationszen- 
trum Energie, Physik, Mathematik, Karlsruhe (Germany, 
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electron spectroscopy in asymmetric collisions. Guettner, F.; 
Koenig, W.; Lutz, N.; Martin, B.; Skapa, H.; Soltani, J.; 
Banda, H. (Max-Planck-Institut fuer Kernphysik, Heidelberg 
(Germany, F.R.)); Ramayya, A.V. (Vanderbilt Univ., Nash- 
ville, TN (USA)); Bosch, F.; Kozhuharov, C. (Gesellschaft 
fuer Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). 1983. Fachinformationszentrum Energie, Physik, 
Mathematik, Karlsruhe (Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23894 (CONF-830706—Absts., pp 801) Fast electrons 
from slow atomic collisions. Baragiola, R.A.; Alonso, E.V. 
(Comision Nacional de Energia Atomica, San Carlos de 
Bariloche (Argentina). Centro Atomico Bariloche; Universi- 
dad Nacional de Cuyo, San Carlos de Bariloche (Argenti- 
na). Inst. Balseiro). 1983. Fachinformationszentrum Energie, 
Physik, Mathematik, Karlsruhe (Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23895 (CONF-830706—Absts., pp 801) Doubly differen- 
tial ionization cross sections in fast ion-atom collisions, Ka- 
minsky, A.K.; Popova, M.I. (Moskovskij Gosudarstvennyj 
Univ. (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki). 1983. Fachinformationszentrum Energie, Physik, 
Mathematik, Karlsruhe (Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23896 (CONF-830706—Absts., pp 801) Electron losses 


in H.*, Hs* and He-* collisions with Ar. Oda, N.; Nishimura, 
F.; Komatsu, K.; Shibata, H. (Tokyo Inst. of Tech. (Japan). 
Research Lab. of Nuclear Reactor). 1983. Fachinformations- 
rR Energie, Physik, Mathematik, Karlsruhe (Germany, 
F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 
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(CONF-830706—Absts., pp 801) Charge state de- 
pendence of electron loss peak measured under O° for fast 
argon ions. Itoh, A.; Schneider, T.; Schiwietz, G.; Roller, 
Z.; Platten, H.; Nolte, G.; Schneider, D.; Stolterfoht, N. 
(Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. 
(Germany, F.R.)). 1983. Fachinformationszentrum Energie, 
Physik, Mathematik, Karlsruhe (Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23898 (CONF-830706—Absts., pp 801) Origin of the 
double peak in electron loss in the forward direction. Ponce, 
V.H.; —— R.A. (Comision Nacional de Energia Ato- 
mica, San los de Bariloche (Argentina). Centro Atomico 
Bariloche; Universidad Nacional de Cuyo, San Carlos de 
Bariloche eee. Inst. Balseiro). 1983. Fachinforma- 
tionszentrum Energie, Physik, Mathematik, Karlsruhe (Ger- 
many, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23899 (CONF-830706—Absts., pp 801) Continuum-elec- 
tron capture by protons in helium. Dahl, P. (Aarhus Univ. 
(Denmark). Inst. of Physics). 1983. Fachinformationszen- 
FR) Energie, Physik, Mathematik, Karlsruhe (Germany, 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23900 (CONF-830706—Absts., pp 801) Comparison of 
electron capture and electron loss into the continuum with H* 
and H? projectiles interacting with He. Vidal, R.; Focke, P.; 
Lepera, E.G.; Nemirovsky, I.B.; Meckbach, W. (Comision 
Nacional de Energia Atomica, San Carlos de Bariloche (Ar- 
gentina). Centro Atomico Bariloche; Universidad Nacional 
de Cuyo, San Carlos de Bariloche (Argentina). Inst. Bal- 
seiro). 1983. Fachinformationszentrum Energie, Physik, 
Mathematik, Karlsruhe (Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23901 (CONF-830706—Absts., pp 801) Delta-electron 
emission in strong projectile fields. Jakubassa-Amundsen, 
D.H. (Technische Univ. Muenchen, Garching (Germany, 
F.R.). Fakultaet fuer Physik). 1983. Fachinformationszen- 
ER) Energie, Physik, Mathematik, Karlsruhe (Germany, 
F.R.). 


From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23902 (CONF-830706—Absts., pp 801) Convoy electron 
production and total electron yield in high velocity (24 au) 
heavy ion-solid collisions, Latz, R.; Burkhard, M.; Frisch- 
korn, H.J.; Hofmann, D.; Koschar, P.; Schader, J.; Groene- 
veld, K.O. (Frankfurt Univ. (Germany, F.R.)); Breinig, M.; 
Berry, S.D.; Sellin, I.A. (Tennesse Univ., Oak ae SA). 
1983. Fachinformationszentrum Energie, Physik, Math 
tik, Karlsruhe (Germany, F.R.). 

From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 


23903 (CONF-830706—Absts.) Electronic and atomic 
collisions, Abstracts of contributed papers. Eichlier, J.; 
Fritsch, W.; Hertal, 1.V.; Stolterfont, N.; Wille, U. (eds.). 
(Deutsche Forschungsgemeinschaft, Bonn (Germany, F.R.); 
Senat fuer Wirtschaft und Verkehr, Berlin (Germany, F.R.); 
International Union of Pure and Applied Physics). 1983. vp. 
Fachinformationszentrum Energie, Physik, Mathemati 
Karisruhe (Germany, F.R.). 
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From 13. international conference on the physics of electron- 
ic and atomic collisions (ICPEAC); Berlin, F.R. Germany (27 Jul 
1983). 

> Abstracts of individual items from the conference were pre- 
pared separately for the data base. (GHT) 


23904 (CONF-840387—5) Direct measurement of a VUV 
transition oscillator strength in xenon. Kramer, S.D.; Chen, 
C.H.; Payne, M.G. (Oak Ridge National Lab., TN (USA)). 
Feb 1984. Contract AC05-840R21400. 8p. NTIS, PC A02/ 
MF A01; 1; GPO Dep. Order Number DE84008555. 

From 2. topical meeting on laser techniques in the extreme 
ultraviolet; Boulder, CO, USA (5 Mar 1984). 

Portions are illegible in microfiche products. 

A new method for accurately measuring the oscillator 
strengths of gases is presented. The technique is based on determin- 
ing the phase-matching conditions for a laser four-wave mixing 
process in a gas mixture. By using high gas pressures, the measure- 
ment is independent of the detailed experimental geometry or spa- 
tial mode properties of the laser. Using the refractive index of 
argon as a reference, the oscillator strength of the xenon ground 
state to 7s[3/2], transition at 117.04 nm was found to be 0.098 +- 
0.012. This value is more precise than previous results obtained 
from more complicated low-angle electron scattering experiments. 


23905 (DOE/ER/10376—T4) Studies of autoionizing 
states relevant to dielectronic recombination. Progress report, 
1 May 1982-1 January 1983. Gallagher, T.F. (SRI Interna- 
tional, Menlo Park, CA (USA)). 11 Jan 1983. Contract 
AT03-79ER10376. 64p. NTIS, PC A04/MF AOl; 1; GPO 
Dep. Order Number DE84010166. 

Portions are illegible in microfiche products. 

To date we have been working on three topics, forced au- 
toionization analysis of the energy and angular distributions of elec- 
trons ejected from autoionizing states, and the analysis of Stark 
state interferences. Each of these is summarized. 


23906 (DOE/ER/13116—1) Correlated charge changing 
interactions and K x-ray emission in ion-atom collisions. 
Progress report, August 15, 1983-March 15, 1984. Bernstein, 
E.M.; Tanis, J.A. (Western Michigan Univ., Kalamazoo 
(USA)). Mar 1984. Contract AC02-83ER13116. 33p. NTIS, 
PC A03/MF AOl; 1; GPO Dep. Order Number 
DE84008645. 

Portions are illegible in microfiche products. 

Correlations between K x-ray emission and charge-changing 
interactions have been investigated for highly charged vanadium 
and sulfur ions incident on gas targets under single collision condi- 
tions. From measurements of K x-rays coincident with single elec- 
tron capture, significant new evidence was obtained for the exist- 
ence of resonant-transfer-and-excitation (RTE) in 180 to 460 MeV 
Vist 20+ 21+ + He collisions and 70 to 160 MeV S!* + He colli- 
sions. The RTE process, which proceeds via an inverse Auger tran- 
sition, is qualitatively analogous to dielectronic recombination. For 
both vanadium and sulfur, the cross section for coincidences be- 
tween K x rays and capture showed strong resonant behavior. Of 
particular significance is the observation that for V + He all three 
charge states exhibited two maxima in the coincidence cross sec- 
tion. Calculations show that these maxima are correlated to inter- 
mediate states in the RTE process for which the excited and cap- 
tured electrons have principal quantum numbers n = 2,2 and n = 
2, = 3, respectively. In these same experiments, coincidences be- 
tween K x-rays and ions which lose an electron were also meas- 
ured, as well as cross sections for total K x-ray production and 
total electron capture and loss. 


23907 (DOE/ER/53091—T11) Collisional mechanisms in 
D” beam sources for MFE experiments and reactors. 
Progress report No. 17, covering quarter ending March 31, 
1984. Coggiola, M.J.; Peterson, J.R. (SRI International, 
Menlo Park, CA (USA)). 10 Apr 1984. Contract ATO03- 
80ER53091. 3p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84008560. 

During this quarter we have tested our scheme to determine 
the final products and energy released in the charge transfer of H2* 
and Hs* in Cs. These reactions occur at low energy in the volume 
of the LBL (Leung-Ehlers) surface conversion H~ source and can 
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yield suprathermal H atoms as well as vibrationally excited Ho, 
both of which can affect the H~ production. The scheme utilizes 
the fact that H atoms, produced by autodissociation of the excited 
molecular products of charge transfer in the Cs vapor, have a finite 
(small) probability of capturing a second electron to form H™ 
before leaving the oven. 


23908 (IC—83/29) Bond properties of anionic halogeno- 
cadmate (II) complexes of the type CdX;Y* (Xnot=Y 
=C1,Br,D. Pandey, A.N.; Al-Jumaly, A.R.M.; Verma, U.P.; 
Singh, D.R. (International Centre for Theoretical Physics, 
Trieste (Italy)). Mar 1983. 15p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701186. 

A normal coordinate analysis has been performed for the an- 
ionic halogenocadmate (II) complexes CdXsY* (Xnot=Y 
=Cl1,Br,I). The results have been discussed in relation to the bond 
properties and the vibrational assignments are examined. 


23909 (IC—83/58) Elastic scattering of positrons with 
hydrogen and lithium atoms at intermediate energies. Mathur, 
K.C.; Pundir, R.S. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jun 1983. 19p. NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84701187. 

The elastic scattering of positrons with hydrogen atoms 
(energy range 200-500 eV) and with lithium atoms (energy range 
60-400 eV) is studied in the framework of a two-potential approach. 
The incident particle distortion (both in the initial and final chan- 
nels) and target polarization are considered. The results are com- 
pared with the other available calculations. A good agreement with 
the recent calculation of Byron and Joachain (based on third order 
optical potential method) is obtained for higher energies. 


23910 (IC—83/68) Muon decay from p-molecular states. 
Chatterjee, L.; Bhattacharyya, S. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1983. 6p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701188. 

We report here the first investigation of muon decay from 
muo-molecular states. We present preliminary results for the 
(du~ d)* systems. This may be of importance in the context of 
fusion by muon catalysis. 


23911 (INIS-SU—198, pp 249) Polarization mechanism 
of parity nonconservation in light muonic atoms (on the prob- 
lem of observation of weak neutral muon-nucleon interaction). 
Romanov, S.V.; Grechukhin, D.P. 1983. (In Russian). NTIS 


(US Sales Only), PC A99/MF A0l. (CONF-8304144— 
Summ.). 


From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23912 (INIS-SU—198, pp 577) Delta-resonance energy 
spectrum in universal scale appearence. Volkov, V.F.; Gera- 
simov, S.A.; Eritenko, A.N. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summs.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


23913 (IPPJ-AM—27) Recommended data on excitation 
of carbon and oxygen ions by electron collisions, Itikawa, Y.; 
Hara, S.; Kato, T.; Nakazaki, S.; Pindzola, M.S.; Crandall, 
D.H. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Jun 
1983. Contract W-7405-ENG-26. 139p. NTIS (US Sales 
Only), PC A07/MF A0O1; GPO Dep. Order Number 
DE84009176. 

Cross sections have been compiled for electron impact exci- 
tation of carbon and oxygen ions. A selection has been made to rec- 
ommend best values for use. The resulting recommended values are 
fitted to an analytical formula and the fitting coefficients are given 
in a table. The cross sections (in the form of collision strengths) and 
the rate coefficients calculated therefrom are shown graphically. 
The reliability of the recommended data is roughly estimated. 
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23914 (ITEF—141(1982)) Spin flipper for gradual change 
of neutron polarization degree. Bulgakov, M.I.; Gul’ko, 

A.D.; Trostin, S.S. (Gosudarstvennyj Komitet po 
Iepol zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1982. 38p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE84700847. 

The neutron spin flipper containing two Helmholtz type cur- 
rent coils and the current foil located between these coils is de- 
scribed. This spin flipper changes the degree of polarization of the 
polarized neutron beam by means of changing coil current. The cal- 
culated and measured data of flipping efficiency for the device are 
presented and some possible applications of it are discussed. 


23915 (KFK—3621, pp 63) High resolution measure- 
ments of isotope shifts and hyperfine structure in stable and 
radioactive lead isotopes. Brown, B.A.; Thompson, R.C.; 
Anselment, M.; Bekk, K.; Goering, S.; Hanser, A.; Meisel, 
G.; Rebel, H.; Schatz, G. Nov 1983. NTIS (US Sales Only), 
PC Al11/MF A0Ol1. (KFK—3455). 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23916 (KFK—3621, pp 63-64) Isotope shifts and hyper- 
fine structure splittings of the (6p? *Po - 6p7s *P,°) PbI reso- 
nance line in sup(196,197,197m,214)Pb. Faubel, W.; Ansel- 
ment, M.; Goering, S.; Hanser, A.; Hoeffgen, J.; Meisel, G: 
Rebel, H.; Schatz, G. Nov 1983. NTIS (US Sales Only), PC 
Al11/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23917 (KFK—3621, pp 67- 9 Laserspectroscopy of Sn 
atoms. Anselment, M.; Hanser, A.; Hoeffgen, J.; Goering, 


S.; Meisel, G.; Rebel, H.; Schatz, G. Nov 1983. NTIS (US 
Sales Only), PC A1l1/MF AOI. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23918 | (KFK—3621, pp 73-74) Preliminary fine- and hy- 
perfine structure analysis of the *S(7p7s) configuration in 
AmI, Dembczynski, J. Nov 1983. NTIS (US Sales Only), 
PC All1/MF AOl. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23919 (KFK—3621, pp 89-90) Perturbed angular corre- 
lations in muonic atoms. Simons, L.M. Nov 1983. NTIS (US 
Sales Only), PC Al1/MF A01. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23920 (LBL—17304) Electronic degrees of freedom in 

classical mechanics. Ali, D.P. (Lawrence Berkeley Lab., CA 

(USA)). Oct 1983. Contract AC03-76SF00098. 115p. NTIS, 

PC A06/MF A01; GPO Dep. Order Number DE84008922. 
Thesis. 


Electronic degrees of freedom are generally considered 
purely a quantum mechanical phenomenon not treatable within the 
framework of classical mechanics. It is shown that this statement is 
not true. A classical analog for electronic degrees of freedom de- 
veloped my Miller [JCP 72, 2272(1980)] is shown to correctly de- 
scribe Stuekelberg oscillations and electronic-vibrational and rota- 
tional resonance phenomenon, strictly quantum mechanical process- 
es, within a classical Hamiltonian framework. Calculations are pre- 
sented for F* and Br* reaction with He in gas phase. A semiclassi- 
cal model for electronic transitions developed by Miller and 
George [JCP 56, 5637(1972)] is coupled with both a Langevin 
model and a Generalized Langevin model and shown to correctly 
describe electronic dynamics in iodine recombination in a solvent. 
The results obtained are in good agreement with experiment. 
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23921 (LBL—17305) Application of the graphical unitary 
group approach to the energy second derivative for CI wave 
functions via the coupled perturbed CI equations. Fox, D.J. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1983. Contract 
ACO03-76SF00098. 92 


p. NTIS, PC A0S5/MF AO1; 1; GPO 
Dep. Order Number DE84008489. 

Portions are illegible in microfiche products; Thesis. 

Analytic derivatives of the potential energy for Self-Consist- 
ent-Field (SCF) wave functions have been developed in recent 
years and found to be useful tools. The first derivative for configu- 
ration interaction (CI) wave functions is also available. This work 
details the extension of analytic methods to energy second deriva- 
tives for CI wave functions. The principal extension required for 
second derivatives is evaluation of the first order change in the CI 
wave function with respect to a nuclear perturbation. The shape 
driven graphical unitary group approach (SDGUGA) direct CI 
program was adapted to evaluate this term via the coupled-per- 
turbed CI equations. Several iterative schemes are compared for 
use in solving these equations. The pilot program makes no use of 
molecular symmetry but the timing results show that utilization of 
molecular symmetry is desirable. The principles for defining and 
solving a set of symmetry adapted equations are discussed. Evalua- 
tion of the second derivative also requires the solution of the 
second order coupled-perturbed Hartree-Fock equations to obtain 
the correction to the molecular orbitals due to the nuclear perturba- 
tion. This process takes a consistently higher percentage of the 
computation time than for the first order equations alone and a 
strategy for its reduction is discussed. 


23922 (LYCEN—8308) Experimental study of the triato- 
mic hifaniag =x molecule through the collisional sequence Hsi 

— Hs — Hs* undergone by fast beams in argon. Gaillard, 
MJ: oiaane J.C.; Remillieux, J.; Saoudi, R.; Pinho, A.G. 
de. (Lyon-1 Univ., 69 - Villeurbanne (France). Inst. de Phy- 
sique Nucleaire). Mar 1983. 17p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84751077. 

Portions are illegible in microfiche products. 

The neutralization - ionization method using two gas targets 
was employed to study the sequence H3;* — Hs — Hs*. The exist- 
ence of long-lived states of the neutral molecule H* (tau > approxi- 
mately 3 x 10~7 s) is demonstrated, any ambiguity due to the pres- 
ence of HD molecules being definitively removed. Dissociation 
cross sections of the molecular ion in argon have been measured 
and the dissociation cross section of the neutral molecule, the elec- 
tron capture and the electron loss cross sections have been estimat- 
ed. The capture cross section for Hs* is extremely small (approxi- 
mately 1 barn at 1 MeV) and decrease very rapidly with the veloci- 
ty of the incident ion beam. It is suggested that these measured 
cross sections concern the formation of Hs Rydberg states in a 
narrow band of n and | values. 


23923 (UFRJ-IF—09/83) Comparison of Compton and 
Rayleigh scattering at 145 keV. Eichler, J.P.F.; Barros, S. 
de; Goncalves, O.; Gaspar, M. (Rio de Janeiro Univ. 
(Brazil). Inst. de Fisica). 1983. 15p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84701094. 

Differential cross sections for Rayleigh and Compton scat- 
tering of 145 KeV y rays by Cu, Cd and Pb have been measured 
from 25° to 80° The ratio of these cross sections, which can be de- 
termined with higher precision than absolute values, is given. The 
experimental cross sections are complemented with earlier results 
and compared with the theories of the relativistic and modified 
form factor and the incoherent scattering function. Agreement 
exists for the Compton cross section and scattering function theory 
showing the influence of the binding energy of the electrons. The 
Rayleigh differential cross sections are found to be lower than the 
results of the relativistic form factor theory, but agree with modi- 
fied form factor calculations, which are nearly equal in this case to 
the results of second order pertubation theory. 
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23924 Electronic structure of Ck from 5 to 15 eV by 
electron energy loss spectroscopy. Spence, D.; Huebner, 
R.H.; tendia H.; Dillon, M.A.; Wang, R. (Arg onne Na- 
tional Laboratory, Argonne, Illinois 60439). mele of 
Chemical Physics; 80: No. 7, 2989-2996(1 Apr 1984). Con- 
tract W-31-109-ENG-38. 

We have obtained the first high resolution electron energy 
loss spectra for molecular chlorine over the extended energy-loss 
range 5.5—14.5 eV at scattering angles between 3° and 9° for an 
incident electron energy of 200 eV. Spectra obtained at small scat- 
tering angles correspond closely to optical absorption spectra, the 
most prominent features arising from excitation of optically allowed 
Rydberg states, with other smaller features due to excitation of for- 
bidden states. Our larger angle spectra show additional structures 
corresponding to excitation of other forbidden states and reveal a 
previously unobserved band. These angular scattering measure- 
ments explain some apparent differences between synchrotron radi- 
ation photoabsorption and threshold electron impact excitation 
spectra, and indicate some structures in the latter measurements to 
be mislabeled due to the presence of “hot bands.” 


23925 Orientational ordering and site structure for CCl, 
in a krypton matrix. Jones, L.H.; Swanson, B.I. (Los 
Alamos National Laboratory, University of California, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics; 
80: No. 7, 3050-3053(1 Apr 1984). 

Infrared studies of the vs and vi1+vs4 modes of CCl, trapped 
in krypton matrices show that the CCl, molecules adopt two sites, 
one of which preserves the triple degeneracy while the other shows 
site symmetry splitting and a high degree of orientational ordering. 
At deposition temperatures above 35 K the orientational ordering 
of the low symmetry site is diminished as is the relative concentra- 
tion of this site compared to the other. The results suggest that 
both cubic-close-packed and hexagonal-close-packed environments 
exist in these matrices. Significant differences in the vs vs 11+ 
line widths have been observed and attributed to rapid V—V 
energy transfer from the higher to the lower of these Fermi cou- 
pled modes. 


23926 Where to look for the electronic spectrum of hy- 
drogen isocyanide, HNC. Laidig, W.D.; Yamaguchi, Y.; 
Schaefer, H.F. III. (Department of Chemistry and Law- 
rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). Journal of Chemical Physics; 80: No. 
7, 3069-3072(1 Apr 1984). 

The geometrical structures and vibrational frequencies of the 
ground and first excited electronic states of HNC have been pre- 
dicted by a priori theoretical methods. Using a standard double zeta 
plus polarization basis set, both the self-consistent field (SCF) and 

tion interaction with all single and double excitations 
(CISD) levels of theory have been employed. To allow a reasona- 
ble assessment of the reliability of the HNC theoretical predictions, 
analogous studies of the experimentally characterized HCN mole- 
cule are also reported. It is hoped that the HNC theoretical predic- 
tions will be of assistance in the identification of its electronic spec- 
trum. The HNC electronic spectrum should be distinguishable from 
that observed by Herzberg and Innes for HCN by: (a) the predic- 
tion that the X '=*—A 1A” energy difference is ~5000 cm™! less 
for HNC than for HCN; (b) for HNC the upper state vibrational 
frequencies v2 and vs are nearly equal (to within 100 cm™'), while 
for HCN, the C equivalent N stretch occurs more than 50% higher 
in frequency than the bending mode. 


23927 Molecular beam photoionization and fragmentation 
: ae (H2S), (D2S)2, and H2SxH2O. Walters, E.A.; Blais, 
(Department of Chemistry, University of New 
Mszice Albuquerque, New Mexico 87131). Journal of 
Chemical Physics; 80: No. 7, 3501-3502(1 Apr 1984). 

A molecular beam photoionization study of (HeS) and 
(D2S)z, generated in the supersonic expansion of H2S and dS 
through a nozzle is reported. The ionization potentials of HeS and 
DS are measured. No isotope shift is observed in the ionization po- 
tential. (AIP) 
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23928 Inner shell excitation of lithium-like ions. Goett, 
S.J.; Sampson, D.H.; Clark, R.E.H. ent of Astron- 
omy, Pennsylvania State University). Astrophysical Journal, 
Supplement Series; 54: No. 1, 115-126(Jan 1984). Contract 
AC02-76ET53056. 

Collision strengths have been calculated for all fine-structure 
inner shell excitation transitions from the levels of the 1s?2p andd 
1s?2s configurations to the levels of the 1s2121' configurations in the 
Li-like ions Si XII, Ca XVIII, Fe XXIV, Kr XXXIV, and Gd IXII. 
Such results are of current interest for plasma diagnostic purposes. 
The calculations were made for the nine values of the impact elec- 
tron energy in threshold units € = 1.0, 1.2, 1.5, 1.9, 2.5, 4.0, 6.0, 
10.0, and 15.0. The method of calculation is a Coulomb-Born ex- 
change method. The results include configuration mixing, parentage 
mixing, and intermediate coupling effects. In general, the present 
results are found to be very good agreement with less extensive re- 
sults obtained by other workers using more elaborate methods. 


23929 Excitation collision strengths for iron ions calcu- 
lated with a distorted wave method. Mann, J.B. (Theoretical 
Division, Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Atomic Data and Nuclear Data Tables; 
29: No. 3, 407-465(Nov 1983). 

Collision strengths have been calculated for electron impact 
excitation of many iron ions, using a distorted wave method. The 
ions studied were Fe X, and Fe XV to Fe XXVI. Tabulations are 
provided of (1) collision strength vs energy; (2) mixing coefficients 
needed to define the initial and final states; and (3) fit parameters 
for the collision strengths, to be applied in the calculation of excita- 
tion rate coefficients. 


23930 Electron-impact collision strengths for excitation 
of He-like ions from the levels with n = 1 and 2 to all singly 
excited levels with higher n< or =5. Sampson, D.H.; Goett, 
S.J.; Clark, R.E.H. (Department of Astronomy, The Penn- 
sylvania State University, University Park, Pennsylvania 
16802). Atomic Data and Nuclear Data Tables; 29: No. 3, 
467-535(Nov 1983). Contract AC02-76ET53056. 

Intermediate-coupling collision strengths have been calculat- 
ed for all transitions of the kind 1s2p/sup 2S/+1P/sub J/-1sn'l'/sup 
2S/'+1L'/sub J//sub '/ with n’ = 3,4, and 5 and l|’> or =1 (p, d, 
f, g) for 20 He-like ions with nuclear charge number Z in the range 
4< or =Z< or =74. The method used is a Coulomb-Born-Ex- 
change method that is especially well suited for calculating results 
for many members of an isoelectronic sequence simultaneously: The 
calculations were made for nine impact-electron energies in thresh- 
old units € = 1.0, 1.2, 1.5, 1.9, 2.5, 4.0, 6.0, 10.0, and 15.0. The re- 
sults are given in the form of fits to a simple function of € that is 
readily integrated over a Maxwellian to obtain collision rates. The 
parameters required in obtaining collision strengths for the simpler 
transitions from the 1s2p levels to the Isn’s levels with 3< or 
=n’< or =5 and for the transitions from the ground level and the 
1s2s levels to all singly excited levels with higher n values < or 
=5 are given, as well. Results for transitions between energy terms 
and their jj coupling analogs are also included. In addition, calcu- 
lated values for the transition energies and the electric-dipole. radi- 
ative line strengths are given for all transitions. 


23931 Collision strengths for inner-shell excitation of Li- 
like ions from levels of the 1s?2s and 1s?2p configurations to 
levels of the 1s212I' configurations. Goett, S.J.; Sampson, 
D.H. (Department of Astronomy, The Pennsylvania State 
University, University Park, Pennsylvania 16802). Atomic 
Data and Nuclear Data Tables; 29: No. 3, 535-575(Nov 
1983). Contract AC02-76ET53056. 

Coulomb-Born-Exchange data for collision strengths for 
inner-shell excitation from the levels of the 1s?2s and 1s?2p con- 
figurations to all fine-structure levels of the 182121’ configurations in 
Li-like ions with 8< or =Z< or =74 have been fitted by simple 
functions of the impact electron energy € in threshold units. To 
obtain collision rates, these functions can be readily integrated over 
a Maxwellian energy distribution for the electrons. Fits to the data 
for transitions between energy terms are also given. In addition, re- 
sults are given for the transition energies and electric-dipole radi- 
ative line strengths. The basic collision-strength data to which the 
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fits have been made are included for a sample of values for Z. 
These data cover the range of energies 1< or =€< or =15 and 
include the effects of configuration mixing, parentage mixing, and 
intermediate coupling. 


23932 Outer shell excitation mechanisms and static mode 
laser fluorescence spectroscopy of sputtered atoms. Gruen, 
D.M.; Pellin, M.J.; Young, C.E.; Mendelsohn, M.H. (Ar- 
= National Lab., IL (USA)); DeWald, A.B. (Georgia 
t. of Tech., Atlanta (USA). Nuclear Engineering Dept.). 
Physica Scripta; T6: 42-53(1983). (CONF-8209101—). 
From Inelastic ion, surface collision conference; Middlefart, 
— ee 1982). 
reis. 


Secondary photon emission of sputtered atoms is reviewed in 
the light of current theories. Laser fluorescence (LFS) coupled 
with Auger spectroscopy for the first time measures the fractions of 
atoms sputtered in low-lying (0-2 eV) electronic states as a function 
of monolayer oxygen coverages. A ‘causal’ collision model based 
on TRIM code calculations successfully accounts for the observed 
excitation functions. 


6404 Fluid Physics 
REFER ALSO TO CITATION(S) 23173 


23933 (UCD—472-128, pp 110-114) Improved analysis of 
aerosol particle slip correction using Millikan’s data. Allen, 
M.D.; Raabe, O.G. Aug 1983. NTIS, PC A09/MF AOl. 

In Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982. 

A slip correction equation of the form C(Kn) = 1 + Knfa 
+ Bexp(-y/Kn)] with Kn the particle Knudsen number is routinely 
used to correct Stokes’ law for progressively lower than predicted 
drag force as Kn increases. The published values of the parameters 
(a, B, and y) are based on Millikan’s original values corrected with 
an improved value of mean free path for gas molecules in dry air. 
In our work, Millikan’s most accurate raw data were carefully re- 
viewed and the slip correction parameters were reevaluated using 
the latest published values of physical constants and nonlinear least 
squares function fitting. The values of a, 8B, and y calculated by 
least squares using Millikan’s most accurate raw data are 1.155, 
0.471, and 0.596, respectively (Allen and Raabe, 1982). 7 references. 


6450 High Energy Physics 


23934 (DOE/ER/40073—2) Theoretical high energy 
physics research at the University of Chicago. Technical 
progress report. Rosner, J.L. (Chicago Univ., IL (USA)). 
1984. Contract AC02-82ER40073. 17p. NTIS, PC A02/MF 
AO0l; 1; GPO Dep. Order Number DE84009785. 

Portions are illegible in microfiche products. 

Research activities are briefly reported in the aras of quar- 
konium physics, e*~ annihilations, neutral heavy leptons, magnetic 
monopoles, heavy vector bosons beyond the W and Z, supersym- 
metry, branching ratios in proton decay, and baryon magnetic mo- 
ments publications are listed. 26 references. (WHK) 


23935 (UM-P—82/35) Effective field theory and weak 
non-leptonic interactions. Miller, R.D.C. (Melbourne Univ., 
Parkville (Australia). School of Physics). Jun 1982. 209p. 
NTIS (US Sales Only), PC A10/MF A0O1. Order Number 
DE84701230. 

The techniques of Ovrut and Schnitzer (1981) are used to 
calculate the finite decoupling renormalisation constants resulting 
from heavy fermion decoupling in a non-abelian gauge theory ex- 
hibiting broken flavour symmetry. The results of this calculation 
are applied to realistic, massive QCD. The decoupling information 
may be absorbed into renormalisation group (R.G.) invariants. 
Working in the Landau gauge R.G. invariants are derived for the 
running coupling constants and running quark masses of effective 
QCD in the modified minimal subtraction scheme (for effective 
QCD with 3 to 8 flavours). This work is then applied to the major 
part of the thesis; a complete derivation of the effective weak non- 
leptonic sector of the standard model (SU(3)/sub c/ x SU(2) x 
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U(1)), ‘hat is the construction of all effective weak non-leptonic 
Hamiltonians resulting from the standard model when all quark 
generations above the third along with the W and Z are explicitily 
decoupled. The form of decoupling in the work of Gilman and 
Wise (1979) has been adopted. The weak non-leptonic sector natu- 
rally decomposes into flavour changing and flavour conserving sec- 
tors relative to anomalous dimension calculations. The flavour 
changing sector further decomposes into penguin free and penguin 
generating sectors. Individual analyses of these three sectors are 
given. All sectors are analysed uniformly, based upon a standard 
model with n generations. 


6451 Particle Interactions And Properties - 
Experimental 


23936 (BNL—34498) Glueballs in the reaction pp — 
phi phi n at 22 GeV/c. Love, W.A. (Brookhaven National 
Lab., Upton, NY (USA)). 1983. Contract AC02-76CH00016. 
13p. (CONF-8311147—1). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84010221. 

From International conference on hardon structure; Smolen- 
ice Castle, Czechoslovakia (14 Nov 1983). 

The current favorite candidate theory of strong interactions 
is Quantum Chromodynamics. In this theory, bound states of two 
or more gluons, called glueballs, must exist. Experimentally, the de- 
tection of glueballs (all of which are massive enough to decay 
quickly to ordinary q anti q hadrons) is complicated by the lack of 
any explicit signature. The calculation of the mass of the low-lying 
glueballs by lattice gauge methods and the MIT bag model at 
present give only a rough guide to experimental searches. A popu- 
lar place to look has been among the systems recoiling from pho- 
tons emitted in heavy quarkonium decays. In general, processes 
which must exchange hard gluons are needed. One touchstone 
seems to be the concept of democracy. Unmixed glueball states are 
flavor singlets and should show equal decay amplitudes to states 
made of strange or non-strange quarks (or indeed of charmed or b 
quarks at higher masses). The MPS Experiment # 679 setup and 
results are described. 


23937 (CONF-8205116—) Novel results in particle phys- 
ics. AIP conference proceedings number 93; particle and 
fields subseries No. 27. Panvini, R.S.; Alam, M.S.; Csorna, 
S.E. (eds.). (American Inst. of Physics, New York). 
1982. Contract FG05-82ER40065. 399p. NTIS, PC A17/MF 
A0l1; 1; GPO Dep. Order Number DE84004141. 

From 5. international conference on novel results in particle 
physics; Nashville, TN, USA (24 May 1982). 

Portions are —— in microfiche products. 

Topics include free quark searches, axions, charmed particle 
lifetimes, a composite model of the weak interactions, e* e~ interac- 
tions, neutrino and beam dump experiments, grand unified theories, 
proton decay, neutrino oscillations, and high energy p anti p inter- 
actions. Separate entries were made in the data base for the papers 
presented. (WHK) 


23938 (DESY—83-087) Results from CELLO on 
electroweak interactions. Grosse-Wiesmann, P. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Sep 1983. 17p. (CONF-830231—9). S (US Sales 
Only), PC A02/MF A01. Order Number DE84750980. 

From Europhysics study conference on electroweak effects 
at high energies; Erice, Italy (1 Feb 1983). 

With 14 refs., 14 figs. 

The CELLO collaboration working at the e* e™ storage ring 
PETRA has performed several experiments on electroweak interac- 
tions. Results are presented on - lepton pair production and - search 
for new particles. CELLO’ is a large solid angle detector with a 
solenoidal spectrometer, electromagnetic calorimetry and muon 
identification. The data sample comprises 11 pb~' at Vs = 34 GeV 
collected between Spring 1980 and Summer 1981. 


23939 (DESY—83-088, pp 1-12) High Psub(t) reactions 
in photon photon collisions. Deuter, A. Sep 1983. NTIS (US 
Sales Only), PC A. (CONF-8306174—Exc.). 
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From 14. international symposium on multiparticle dynamics; 
Granlibakken, CA, USA (22 Jun 1983). 

Experimental investigations have been made by the groups 
CELLO, JADE, PLUTO and TASSO at the e*e™ storage ring 
PETRA. In the following some typical cuts will be described: Mo- 
mentum balance, charge balance and a cut in the invariant mass 
W(W < 1/3 Esub(beam)) are necessary to get rid of the large 
background. For a reasonable jet analysis W > 4 GeV and at least 
four tracks are needed. 


23940 (DESY—83-088, pp 1-23) Photon structure func- 
tions and determination of asub(s). Wagner, W. Sep 1983. 
NTIS (US Sales Only), PC A. (CONF-8306174—Exc.). 

From 14. international symposium on multiparticle dynamics; 
Granlibakken, CA, USA (22 Jun 1983). 

The experimental results on the photon structure function F, 
in the Q? range from 1-300 GeV? are reviewed. The preliminary 
data are in nice agreement with QCD ppredictions, using 
Aapprox.=200 MeV. The first steps to measure the structure func- 
tions F, and Fs are described. 


23941 (DESY—83-088, pp 1-20) Resonances in two- 
photon scattering. Hilger, E. Sep 1983. NTIS (US Sales 
Only), PC A. (CONF-8306174—Exc.). 

From 14. international symposium on multiparticle dynamics; 
Granlibakken, CA, USA (22 Jun 1983). 

Measurements on resonance formation in collisions of two 
quasi-real photons are briefly summarized. The most recent experi- 
mental results are presented. 


23942 (DESY—83-088, pp 1-10) Q? dependence of single 
meson production in yy collisions. Poppe, M. Sep 1983. 
NTIS (US Sales Only), PC A. (CONF-8306174—Exc.). 

From 14. international symposium on multiparticle dynamics; 
Granlibakken, CA, USA (22 Jun 1983). 

New results from the PLUTO collaboration on eta’ produc- 
tion as a function of Q? in two photon fusion will be presented. A 
brief discussion of models is also included. 


23943 (DESY—83-089) Improved measurement of 
electroweak couplings from ete” -> e*e™ and ete” -> 

*y-. Althoff, M.; Braunschweig, W.; Kirschfink, F.J.; 

uebelsmeyer, K.; Martyn, H.U.; Peise, G.; Rimkus, J.; 
Rosskamp, P.; Sander, H.G.; Schmitz, D. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.)). 
Sep 1983. 28p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE84750979. 

With 13 refs., 5 figs., 5 tabs. 

We present an analysis of electroweak leptonic couplings 
from high statistics experiments on Bhabha scattering and p pair 
production at an energy of 34.5 GeV. The forward-backward 
charge asymmetry of the » pairs was measured to be -0.098 +- 
0.023 +- 0.005. The data were found to agree well with the stand- 
ard theory of electroweak interaction giving sin? THETAsub(W) = 
0.27 +- 0.07. The leptonic weak couplings were determined to be 
gsub(V) = 0.000 +- 0.170 and gsub(A) = -0.481 +- 0.055. The 
data were also used to investigate a class of composite models for 
leptons. 


23944 (DESY—83-096) Determination of asub(s) in e* e~ 
annihilation. Wolf, G. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Oct 1983. 37p. NTIS 
(US Sales Only), PC A03/MF AOl. Order Number 
DE84750976. 


The determination of asub(s) from nonresonant hadron pro- 
duction in e*e~ annihilation is discussed. The measurements of R 
= sigmasub(tot)/sigmasub(up) yield asub(s) = 0.19 +- 0.06 in 
O(asub(s)?) near W = 34 GeV. The error is dominated by experi- 
mental uncertainties. Studies of two- and three-jet production using 
event shapes and cluster properties in O(asub(s)?) limit asub(s) to 
the range 0.15-0.22 at W approx.= 34 GeV. The relatively large 
spread is caused by the lack of theoretical understanding of hadron- 
ization of quarks and gluons. 
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23945 (DESY—83-101) Branching ratio and mass spec- 
trum of the decay tau’ -> tau 7*7~. Drescher, A.; Graewe, 
B.; Hofmann, W.; Markees, A.; Matthiesen, U.; Spengler, J.; 
Wegener, D.; Heller, R.; Schubert, K.R.; Stiewe, J. (Deut- 
sches Elektronen-Synchrotron (DESY), Hamburg (Germa- 
ny, F.R.)). Oct 1983. 14p. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84750982. 

Submitted to Phys. Letters. 

The reaction e*e™ — T’' > m* 7, with T — anything has 
been measured using the ARGUS detector at DORIS. We obtain a 
mass difference M(T’) -M(T) = (562 +- 3) MeV and a decay 
branching ratio Br(T’ > T w* a) = (17.9 +- 0.9 +- 2.1)%. The 
invariant mass spectrum of the a*7™~ system differs from phase 
space, but is well described by a matrix element of the form 
(M?sub(2r7) - lambda Msub(77)?) with lambda = 2.6 +- 0.5. We 
also report preliminary results on the exclusive decay T’ — T 
a* w-, with T — e*e™, and obtain BR(T > e*e~) = (2.8 +- 0.4 
+- 0.3)%. 


23946 (DOE/ER/10699—T3) Experimental high energy 
physics research using electromagnetic energy calorimetry. 
Progress report. Marx, M.D. (State Univ. of New York, 
Stony Brook (USA)). 1984. Contract AC02-80ER 10699. 6p. 
NTIS, PC A02; 3; GPO Dep. Order Number DE84008646. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Experimental high-energy physics research at Stony Brook is 
summarized. The design of an electromagnetic calorimeter for Fer- 
milab, a study of low energy neutral current interactions of neu- 
trinos, and testing of lead glass/proportional wire chamber detec- 
tors are briefly described. (WHK) 


23947 (DOE/ER/40033—54) Measurement of sin? /sub 
w/ in semileptonic nu Fe and anti nu Fe interactions. Blair, 
R.E.; MacFarlane, D.B.; Messner, R.L.; Novikoff, D.B.; 
Purohit, M.V.; Merritt, F.S.; Reutens, P.G.; Sciulli, F.J.; 
Shaevitz, M.H.; Edwards, D. (California Inst. of Tech., 
Pasadena (USA); Chicago Univ., IL (USA); Columbia 
Univ., New York (USA); Fermi National Accelerator Lab., 
Batavia, IL (USA); Rochester Univ., NY (USA); Rockefel- 
ler Univ., New York (USA)). Oct 1983. Contract AC02- 
81ER40033. 13p. NTIS, PC A02/MF A0l; GPO Dep. 
Order Number DE84008897. 

We report results from neutral current scattering of muon 
neutrinos and antineutrinos on iron nuclei by the CCFRR experi- 
ment at Fermilab. Our objective is the measurement of sin?@/sub 
w/ from inclusive semileptonic neutrino-nucleon interactions. Such 
a measurement, even though it is subject to more corrections than 
the analogous measurement in neutrino-electron scattering (e.g. due 
to the presence of a strange quark sea in the nucleon), has a high 
degree of statistical accuracy and may afford the most precise test 
of the standard model of electro-weak interactions. Furthermore, 
the recent observations of the Z° and W/sup +-/ in proton-antipro- 
ton collisions give such a measurement added topical interest. The 
comparison of sin?@/sub w/ determined from the masses of the Z° 
and W/sup +-/ and from neutrino interactions, i.e. from different 
processes and energy regions, may hold some surprises. Finally, the 
grand-unified theories make definite predictions about the value of 
sin?@/sub w/ and the lifetime of the proton; sin?@/sub w/ measure- 
ments test the validity of these theories. The experiment was per- 
formed in Fermilab’s dichromatic neutrino beam and utilized a 
large detector consisting of an iron-scintillator target calorimeter 
followed by a steel toroidal muon spectrometer. 


23948 (DOE/ER/70107—T4) Elastic and total cross sec- 
tion measurement at the CERN proton-antiproton collider. 
Hodges, C.L. (California Univ., Riverside (USA)). Dec 
1983. Contract AT03-76ER70107. 147p. NTIS, PC A07/MF 
A0l; 1; GPO Dep. Order Number DE84008936. 

Portions are illegible in microfiche products; Thesis. 

Proton-antiproton elastic scattering at a center of mass 
energy of 540 GeV has been measured at the CERN collider. The t 
range of .04 < -t < .45 (GeV/c)? has been studied in two parts. 
For the lower t range .04 < -t < .18 (GeV/c)? the data are well fit 
by the form e/sup -bt/ with b = 17.1 +- 1.0 (GeV/c)? In the 
higher t range .21 < -t < .45 (GeV/c)? the data is again well fit by 
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an exponential but with b = 13.7 +- .2/sub ran/ +- .2/sub sys/. 
Both values agree with earlier measurements and with the model 
independent extrapolations from measurements at lower energies. A 
luminosity measurement combined with the optical theorem is used 
to find the total proton-antiproton nuclear cross section o/sub tot/ 
= 67.6 +- 5.9/sub ran/ +- 2.7/sub sys/ millibarn. The ratio of 
elastic to total cross section is o/sub el//a/sub tot/ = .209 +- 
.018/sub ran/ +- .008/sub sys/. These values confirm the contin- 
ued rise with increasing energy of the total cross section. The 
measured values are compared with extrapolations from lower en- 
ergies. 15 references. 


23949 (INIS-mf—8156, pp 1-12) Search for neutrino os- 
cillations. A progress report. Moessbauer, R.L. (Technische 
Univ. Muenchen, Garching (Germany, F.R.). Fakultaet 
Physik). 1982. NTIS (US Sales Only), PC Al9/MF AOl1. 
(CONF-820675—Vol.1). 

From International conference on neutrino physics; Balaton, 
Hungary (14 Jun 1982). 

A progress report on a continued search for neutrino oscilla- 
tions is presented. The vsub(e) spectrum has been measured at a 
distance of 37.9 m from the core of the GOESGEN power reactor, 
using the reaction vsub(e)+p—e* +n. The data analysis uses exper- 
imental information on the different vsub(e) spectra emitted by the 
reactor core. New limits for neutrino oscillation parameters are pre- 
sented. (author). 


23950 (INIS-mf—8156, pp 13-22) Past and future oscil- 
lation experiments in CERN neutrino beams. Wachsmuth, H. 
(European Organization for Nuclear Research, Geneva 
(Switzerland)). 1982. NTIS (US Sales Only), PC A19/MF 
A01. (CONF-820675—Vol.1). 

From International conference on neutrino physics; Balaton, 
Hungary (14 Jun 1982). 

In previous neutrino experiments at the CERN PS and SPS 
in the 1/E range of approximately 0.01 m/MeV no evidence was 
found for neutrino oscillations. Three experiments using the PS at 
12-18 GeV and the SPS neutrino detectors at approximately 1 km 
distance are prepared and scheduled for 1983 and will explore pos- 
sible v oscillation phenomena in the 1/E range of approximately 1 
m/MeV. These experiments require the construction of a new neu- 
trino area: a fast ejected proton beam with transport onto a Be 
target, target area useable with or without a new magnetic horn 
(for parent focusing), approximately 45 m long decay tunnel, 4 m 
iron shield with muon flux detectors after 2 m (for beam monitor- 
ing). 


23951 (INIS-mf—8156, pp 23-34) Detection of matter ef- 
fects on neutrino oscillations by DUMAND. Oakes, R.J. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Phys- 
ics and Astronomy). 1982. NTIS (US Sales Only), PC A19/ 
MF AO1. (CONF-820675—Vol.1). 

From International conference or ieutrino physics; Balaton, 
a Jun 1982). 

e feasibility of detecting matter effects on neutrino oscilla- 
tions with the Deep Underwater Muon And Neutrino Detector 
(DUMAND) are discussed. It is shown that DUMAND is sensitive 
to a wide range of possible neutrino masses and mixing parameters 
and that detecting the effect of the earth on the propagation of 
prompt atmospheric neutrinos appears possible. 


23952 (INIS-mf—8310) Study of events with a high 
transverse momentum particle at proton-proton interactions 
with 63 GeV c.m. energy. Panter, M. (Dortmund Univ. (Ger- 
many, F.R.). Abt. Physik). 10 Sep 1982. 130p. (In German). 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE84780114. 

In proton-proton interactions at a c.m. energy of 63 GeV 
events with an identified high transverse momentum particle were 
studied. The inclusive invariant cross section for the production of 
charged pions was measured in the transverse momentum range 
from 3 to 13 GeV/c. 


23953 (INIS-mf—8474, pp 9-23) Neutrino oscillation ex- 
periments at U.S. accelerators. Baltay, C. (Columbia Univ., 
New York (USA)). 1982. NTIS (US Sales Only), PC A09/ 
MF A01. (CONF-820675—Vol.3). 
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From International conference on neutrino physics; Balaton, 
Hungary (14 Jun 1982). 

The status of experiments at U.S. accelerators searching for 
neutrino oscillations is reviewed, including both completed experi- 
ments that have produced results as well as approved experiments 
which are likely to have results in the near future. None of the 
completed experiments see any significant evidence for the exist- 
ence of neutrino oscillations. The limits they set on the oscillation 
parameters are summarized in this review. The experiments planned 
for the near future can be expected to improve the sensitivity to 
these oscillation parameters by a little bit better than an order of 
magnitude. 


23954 (INIS-mf—8703, pp vp) Inelastic interactions of 
protons with nuclei without charged particle production. 
Bannik, B.P.; Sumbera, M.; Vokal, S. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR)); Karabova, M. (Univerzita 
P.J. Safarika, Kosice (Czechoslovakia). Prirodovedecka Fa- 
kulta). 1981. (in Slovak). NTIS (US Sales Only), PC A08/ 
MF AO1. (CONF-8108164—Pt. 1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23955 (INIS-mf—8703, pp vp) Characteristics of neu- 
trons from 7 p, 7 n, 7 C interactions at pe=40 GeV. Gri- 
shin, V.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR)); Janicko, P.; Korbel, Z.; Trka, Z. (Karlova Univ., 
Prague (Czechoslovakia). Fakulta Matematicko-Fyzikalni); 
Trkova, J. (Vysoka Skola Chemicko-Technologicka, — 
(Czechoslovakia)). 1981. (In Czech). NTIS (US Sales ), 
PC A08/MF AO1. (CONF-8108164—Pt.1-Vol. 1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23956 (INIS-mf—8703, pp 171) Observation of the spin 


alignment of the rho°-meson produced in p-barp interactions 
at 22.4 and 5.7 GeV/c. Batyunya, B.V.; Boguslavskij, I.V.; 
Dashyan, N.B. (Joint Inst. for Nuclear Research, Dubna 
(USSR)) (and others). 1981. (In Czech). NTIS (US Sales 
Only), PC A08/MF A01. (CONF-8108164—Pt.1-Vol. 1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23957 (INIS-mf—8703, pp vp) Method of muon neutrino 
mass determination. Eramzhyan, R.A.; Kamalov, S.S.; Mi- 
celmacher, G.V. (Joint Inst. for Nuclear Research, Dubna 
(USSR)); Gmitro, M.; Rizek, J. (Ceskoslovenska Akademie 
Ved, Rez. Ustav Jaderne Fyziky). 1981. (In Czech). NTIS 
(US Sales Only), PC A08/MF A01. (CONF-8108164—Pt. 1- 
Vol.1). 


From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


23958 (INIS-SU—196, pp 19-20) Multipole analysis of 
the yN — Nz reaction by the regularization method. Sanin, 
V.M.; Sorokin, P.V.; Shalatski , S.V.; Miroshnichenko, I.I. 
1982. (In Russian). NTIS (US’ Sales Only), PC A0S/MF 
A01. (CONF-8105209—No. 1(19)). 

From All-union seminar electromagnetic interactions of ha- 
drons in the resonance energy range; Khar’kov, Ukrainian SSR (26 
May 1981). 

A mutipole analysis of the yN — Nz reaction is conducted 
using the regularization method. Isoscalar and isovector (I=1/2) 
components of the yN — Nz reaction multipole amplitudes with 
high accuracy and without drops in energy dependences are ob- 
tained. The obtained values of amplitudes with the results of multi- 
pole analyses and predictions based on dispersion relations. 


23959 (INIS-SU—196, pp 13-16) Energy-independent 
multipole analysis of the yp — p7r° reaction in the first reso- 
nance region. Get'man, V.A.; Gorbenko, V.G.; Karnaukhov, 
I.M.; Kolesnikov, L.Ya.; Omelaenko, AS.; Sorokin, P.V. 
1982. (In Russian). NTIS (US Sales Only), PC A05/MF 
A01. (CONF-8105209—No. 1(19)). 
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From All-union seminar electromagnetic interactions of ha- 
drons in the resonance energy range; Khar'kov, Ukrainian SSR (26 
May 1981). 

Energy-independent multipole analysis of the yp — p7r° re- 
action in s- and p-wave approximation is conducted using new ex- 
perimental data on the values of polarization parameters for the 
first pion-nucleon resonance region. The algebraic Gersten method 
is applied. 


23960 (KEK—81-23, pp 22-28) E64 (aI) experiment, (2). 
Inagaki, T. (National Lab. for High Energy Physics, Oho, 
Ibaraki (Japan)). Mar 1982. (In Japanese). NTIS (US Sales 
Only), PC A05/MF A01. (CONF-8103183—). 

From Workshop on physics with 12 GeV PS at KEK; Oho, 
Ibaraki, Japan (9 Mar 1981). 

Some experimental purposes of E64(7I) is presented. In the 
E64 experiment, we'll study the spectroscopy of forward produced 
mesons is designed through the reaction 7 p + M°n; charge ex- 
change process. Our spectrometer system is sensitive to photons as 
well as charged particles. E64 will start soon in this year. 


23961 (KEK—81-23, pp 1-4) Direction of antiproton- 
proton experiment in the energy ranges of K3 and K4. Ko- 
bayashi, Masaaki (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Mar 1982. (In Japanese). NTIS (US 
Sales Only), PC A05/MF A01. (CONF-8103183—). 

From Workshop on physics with 12 GeV PS at KEK; Oho, 
Ibaraki, Japan (9 Mar 1981). 

The experiment to be made in the energy ranges of K3 and 
K4 of KEK is discussed in comparison with the experiment to be 
done at LEAR in CERN. The intensity of antiprotons of LEAR 
10°/s at about 0.6 GeV/c. The Momentum dispersion of LEAR is 
small, and the ratio of antipions to antiprotons is negligibly small. 
Therefore, the projects in K3 and K4, which require the narrow 
energy width of beam and/or strong beam intensity, are unfavor- 
able in comparison with the experiment at LEAR. However, some 
projects, which can compete with that at LEAR, can be consid- 
ered. Those are the experiments using stopping antiprotons such as 
antiproton-proton collision which results in gamma and baryonium, 
neutral pions and baryonium, neutrals, positrons and electrons, posi- 
trons-electrons and X-ray, baryonium, mesons and so on. 


23962 (KEK—81-23, pp 16-21) wI experiment. On the 
glueball. Tsuru, Tsuneaki (National Lab. for High Energy 
Physics, Oho, Ibaraki (Japan)). Mar 1982. (In Japanese). 
NTIS (US Sales Only), PC A0O5/MF AOl. (CONF- 
8103183—). 

From Workshop on physics with 12 GeV PS at KEK; Oho, 
Ibaraki, Japan (9 Mar 1981). 

Topics on the 7r-inelastic experiments (aI) are described. 
The main topics concern whether the E(1420) is a glueball or not. 
The experimental works on E(1420) are the J/psi radiative decay, 
antiproton-proton annihilation at rest, 7~ p, K~ p hadron reactions, 
and antiproton-proton annihilation in flight. The obtained experi- 
mental results have been complicated, and a definite explanation is 
not yet presented. The experiments on E(1420) were designed at 
KEK (National Laboratory for High Energy Physics in Japan). 
The experiments are the determination of the spin-parity of 
E(1420), the search for E(1420) in hadron reaction, and the search 
for E(1420) in both eta-aw7m and anti K-K-m channels. A figure of 
the I spectrometer system is presented. 


23963 (KFK—3621, pp 93-94) Antiprotonic X-rays at 
LEAR. Adiels, L.; Bergstroem, I.; Fransson, K.; Nilsson, A.; 
Backenstoss, G.; Pavlopoulos, P.; Repond, J.; Tauscher, L.; 
Troester, D.; Suffert, M. Nov 1983. NTIS (US Sales Only), 
PC Alli/MF AOI. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23964 (KFK—3621, pp 95) Feasibility studies for high 
ion measurements of the mass and the magnetic moment 
of the antiproton. Bueche, G.; Koch, H.; Kreissl, A. Nov 
1983. NTIS (US Sales Only), PC Al1/MF A01. 
In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


ERA-9/12 / 3174 


23965 (KFK—3621, pp 107-108) Differential cross sec- 
tion of the reaction pp -> 7d for proton energies between 
500 and 600 MeV. Chatelain, P.; Favier, B.; Foroughi, F.; 
Nussbaum, C.; Piffaretti, J.; Jaccard, S.; Walden, P.; Hof- 
tiezer, J.; Weddigen, C. Nov 1983. NTIS (US Sales Only), 
PC Al1/MF AOl1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23066 (KFK—3621, pp 109-111) Analysing power 


Asub(yo) of the reaction pp -> md for proton energies be- 
tween 500 and 600 MeV. Chatelain, P.; Favier, B.; Foroughi, 
F.; Piffaretti, J.; Jaccard, S.; Walden, P.; Hoftiezer, J.; Wed- 
digen, C. Nov 1983. NTIS (US Sales Only), PC A1l1/MF 
AOl. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23967 (KFK—3621, pp 111-113) Spin correlation coeffi- 
cient asub(xz) of the reaction pp -> 7d for proton energies 
between 500 and 600 MeV. Konter, J.A.; Mango, S.; Berdoz, 
A.; Favier, B.; Foroughi, F.; Hoftiezer, J.; Mutschler, G.S.; 
Weddigen, C. Nov 1983. NTIS (US Sales Only), PC Al1/ 
MF AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23968 (KFK—3621, pp 113-114) Precision measurement 
of the analyzing power Asub(yo) for proton-proton elastic 
scattering at 582 MeV. Berdoz, A.; Favier, B.; Foroughi, F.; 
Weddigen, C. Nov 1983. NTIS (US Sales Only), PC A1l/ 
MF AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23969 (KFK—3621, pp 117-119) Proton-antiproton anni- 
hilation at rest into 7°w, w°eta, w°y, 7°77, and 7r°eta’. 
Backenstoss, G.; Hasinoff, M.; Pavlopoulos, P.; Repond, J.; 
Tauscher, L.; Troester, D.; Bluem, P.; Adiels, L.; Berg- 
stroem, I.; Fransson, K. Nov 1983. NTIS (US Sales Only), 
PC A11/MF AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


23970 (KFK—3621, pp 120-136) High energy physics. 
Achterberg, O.; D’Agostini, G.; Apel, W.D.; Engler, J.; 
Fluegge, G.; Forstbauer, B.; Fries, D.C.; Fues, W.; Gamer- 
dinger, K.; Henkes, T. Nov 1983. NTIS (US Sales Only), 
PC Al1l/MF AOl1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 

The research of the CELLO collaboration is reviewed. 
After a description of the CELLO detector tests of QCD and ha- 
dronic final states by determination of the strong coupling constant 
and studies of inclusive production of electrons and muons in multi- 
hadronic events in e* e~ annihilation are described. Then studies of 
deep inelastic ey scattering with lepton pair production and the 
study of the structure function of the photon are briefly described. 
Finally studies on QED processes are described together with tau 
decays. 


23971 (LA-UR—84-825) Comment on the light-heavy ma- 
jorana neutrino mechanism in no-neutrino double beta decay. 
Rosen, S.P. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 5p. (CONF-840150—3). NTIS, 
PC A02/MF A01; GPO Dep. Order Number DE84010049. 

From 4. Moriond workshop on massive neutrinos in particle 
and astro-physics; La Plagne, France (15 Jan 1984). 

We review the cancellation mechanism between light and 
heavy neutrinos in no-neutrino double beta decay, and the limits on 
the mass and mixing angle for the heavy neutrino. We emphasize 
that the effective mass for no-neutrino double beta decay varies 
with atomic weight, being heavier the lighter the parent nucleus. A 
search for double beta decay in **Ca will be an excellent test of this 
mechanism. 
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23972 (RL—83-039) Charm photoproduction cross section 
at 20GeV. Abe, K.; Bacon, T.C.; Ballam, J. (Rutherford Ap- 
pleton Lab., Chilton (UK)). May 1983. oy NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE84701236. 

Forty seven charm events have been observed in an expo- 
sure of the SLAC Hybrid Facility to a 20 GeV backward scattered 
laser beam. Thirty seven events survive all the necessary cuts im- 
posed. Based on this number the total charm cross section is calcu- 
lated to be (63***sub(-28))nb. 


23973 (RL—83-071) Leptoquark production at HERA. 
Chadha, S.; Proudfoot, J.; Saxon, D.H. (Rutherford —_ 
ton Lab., Chilton (UK)). Aug 1983. 27p. NTIS (US Sales 
Only), PC A03/MF A0O1. Order Number DE84701237. 

The production and properties of the leptoquark states, (pre- 
dicted by technicolor theories) at the HERA ep colliding-beam fa- 
cility are considered. It is found that useful event signatures can be 
obtained and that, using a reasonable charged-current detector, 
mass peaks can be reconstructed. For likely event rates, sufficient 
background suppression is obtained to permit observation of these 
states. 


23974 Cryogenic search for fractionally charged particles. 
Kutschera, W.; Schiffer, J.P.; Frekers, D.; Henning, W.; 
Paul, M.; Shepard, K.W.; Curtis, C.D.; Schmidt, C.W. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Physi- 
cal Review [Section] D: Particles and Fields; 29: No. 5, 791- 
803(1 Mar 1984). Contract W-31-109-ENG-38. 

An experiment was performed to test the hypothesis of cryo- 
genic trapping of fractionally charged particles, suggested as a pos- 
sible explanation for the results of LaRue, Fairbank, Hebard, and 
Phillips at Stanford. A Nb-filament source was built, which could 
be cooled to 4.2 °K and rapidly heated to several hundred °K. The 
source was operated in the terminal of a 700-kV Cockcroft-Walton 
accelerator and energy spectra of positively charged particles 
emerging from the filament were measured under a variety of oper- 
ating conditions. No events above a background of 10? counts/sec 
were found in the energy regions where one might have expected 
several hundred particles of charge +(1/3)e or +(2/3)e as the 
source was heated. A mass range from 10 MeV/c? to 100 GeV/c? 
was covered in the experiment. Although negative results are rarely 
unambiguous, our findings exclude one class of hypotheses which 
might have explained the apparent fractional charges of the Stan- 
ford experiments. 


23975 , Search for singly produced supersymmetric elec- 
trons in e* e~ interactions, Fernandez, E.; Ford, W.T.; Read, 
A.L. Jr.; Smith, J.G.; De Sangro, R.; Marini, A. : Peruzzi, I; 
Piccolo, M.; Ronga, FB; Blume, H. +, (Department of Phys- 
ics, University of Colorado, Boulder, Colorado 80309). 
Physical Review Letters; 52: No. 1, 22-25(2 Jan 1984). Con- 
tract AC03-76SF00515;AC02-81ER40025;A.C02-76ER00881. 

A search for supersymmetric electron production via the re- 
action e*e~—e*t~ gamma-tildee"* followed by the decay 
e~*-+e7* gamma-tilde has been performed with the MAC detector 
at the electron-positron storage ring PEP. No candidates were 
found in a sample corresponding to an integrated luminosity of 36.4 
pb~'. For a massless gamma-tilde this corresponds to a lower limit 
on the e mass of 22.4 GeV/c? at 95% confidence level. 


23976 New results for the lifetimes of the D(, F(, and A/ 
sub c/* particles. Ushida, N.; Kondo, T.; Fujioka, G.; Fuku- 
shima, H.; Takahashi, Y.; Tatsumi, S.; Yokoyama, C.; 
Homma, Y.; Tsuzuki, Y.; Bahk, S.Y. (Aichi University of 
Education, Kariya, Japan; Fermi National Accelerator Lab- 
oratory, Batavia, Illinois 60510; Physics Department, Kobe 
University, Rokkodai, Nada, Kobe 657, Japan; Faculty of 
Liberal Arts, Kobe University, Tsurukabuto, Nada, Kobe 
657, Japan; Department of Physics, Korea Universty). Physi- 
cal Review Letters; 51: No. 26, 2362-2365(26 Dec 1983). 

In an experiment measuring charmed-particle lifetimes with 
use of a hybrid-emulsion spectrometer in the wide-band neutrino 
beam at the Fermi National Accelerator Laboratory, 1248 neutrino 
and antineutrino interactions have been located. Twenty-three 
charged charm decay candidates have been reconstructed, from 
which we determine the lifetime of the D*~ to be 11.5/sub -3.5// 
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sup +7.5/ x 10-'*s, that of the F*~ to be 1.9/sub -0.7//sup +1.3/ 
x 10~?* s, and that of the A/sub c/* to be 2.3/sub -0.6//sup +1.0/ 
x 107's, 
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REFER ALSO TO CITATION(S) 23731, 24004, 24004, 24004, 24014, 24020, 
24024, 24065 


23977 (AD-A—136295/3) Mathematical structure of ele- 
mentary particles. Technical summary report. Nowosad, P. 
(Wisconsin Univ., Madison (USA). Mathematics Research 
Center). Oct 1983. 126p. (MRC-TSR—2581). NTIS, PC 
A07/MF AOl1. 

This report consists of the first part of a general theory pur- 
porting to describe the mathematical structure of the elementary 
particles, starting from no preassumed knowledge, but deriving it 
instead from first principles along the line suggested by Dirac in the 
1930's. In particular, quantum mechanics is shown to arise as a con- 
sequence of relativity theory and of the theory of generalized 
curves. In the first part the geometric structure (i.e. the nuclear 
field) is derived, and one obtains a slightly modified form of the 
Yukawa potential along with a cylindrical perturbation describing 
the spin effects. This report gives full details of the results an- 
nounced in two previous reports. 


(BONN-IR—83-35) Polarization experiments with 
photons in the nucleon resonances region. Miczaika, T.S. 
(Bonn Univ. (Germany, F.R.). Physikalisches Inst.). Oct 
1983. 18p. (CONF-8308160—1). NTIS (US Sales Only), PC 
A02/M ‘A0l. Order Number DE84750983. 

From International school of intermediate energy nuclear 
physics; San Miniato, Italy (19 Aug 1983). 

With 26 refs. 

I discuss the photoexcitation of the nucleaon yN—Na and 
the photodisintegration of the deuteron yd—>pn. The photo-cou- 
plings to the nucleon resonances that are measured in these experi- 
ments can be compared to quark model calculations, and exact data 
on the smaller amplitudes can serve as input to refined theories. 


23979 (CEA-CONF—6946) Symmetry restoration in lat- 
tice QCD with Susskind fermions. Morel, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Sep 1983. 3p. (CONF-830718—20-Summ.). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84751054. 

From International Europhysics conference on high energy 
physics; Brighton, UK (20 Jul 1983). 

Published in summary form only. 


23980 (CEA-CONF—6963) Photon-hadron fragmenta- 
tion: theoretical situation. Peschanski, R. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Jul 1983. 4p. (CONF: 830718—21). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751057. 

From International Europhysics conference on high energy 
physics; Brighton, UK (20 Jul 1983). 

Using a selection of new experimental results models of ha- 
dronic fragmentation and their phenomenological comparison are 
presented. Indeed a convenient theory of hadronic fragmentation - 
for instance based on Q.C.D.- does not exist: low transverse mo- 
mentum fragmentation involves the badly known hadronic long- 
range forces. Models should clarify the situation in the prospect of 
an eventual future theory. 


23981 (DESY—83-095) Higher order QCD corrections to 
the energy-energy correlation function. Kramer, G.; Schier- 
a G.; Schneider, H.N. (Deutsches Elektronen-Synchro- 

n (DESY), Hamburg (Germany, F.R.)). Oct 1983. Llp. 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84750977. 

We calculate the O(asub(s)?) correction to the energy-energy 
correlation cross section using a Sterman-Weinberg type resolution 
criterion to account for higher-order/ nonperturbative effects. We 
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find that the energy-energy correlation function as well as the 
asymmetry is sensitive to the choice of resolution parameters. 


23982 (DESY—83-099) ete”, anti pp and QCD jets. 
Kowalski, H. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Oct 1983. 7p. NTIS (US Sales 
Only), PC A02/MF AO01. Order Number DE84750974. 

In this talk I speak about two different subjects. In the first 
part I compare the fragmentation of jets observed in panti p and 
e*e™ collisions. In the second part I compare the inclusive panti p 
jet cross sections with the QCD predictions. 


23983 (DESY—83-107) Glueball masses on large lattices. 
Teper, M.; Schierholz, G. (Deutsches Elektronen-Synchro- 
tron (DESY), Hamburg (Germany, F.R.)). Oct 1983. 16p. 
(LAPP-TH—90). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84750973. 

We calculate the scalar and tensor glueball masses on large 
lattices (ranging from 8‘ to 10°x12) for B=2.2 to 2.5 in the case of 
SU(2) and for B=5.5 to 5.9 in the case of SU(3). In comparing our 
results to those previously obtained on much smaller lattices we 
find only small finite size effects. We confirm previous results on 
the continuum renormalization group behaviour of the SU(3) O*t 
and 2** glueball masses. 


23984 (DESY-L-Trans—282) Possibility of observing free 
quarks. Arbuzov, B.A. (Deutsches Elektronen-Synchrotron 
(DESY), Hamburg (Germany, F.R.)). Sep 1983. 7p. 
(IFVE—83-31). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84750985. 

Translated from Russian. 

In this paper, we shall propose an experiment searching for 
primordial free quarks knocking them out of matter by intensive 
proton beams with subsequent recording. 


23985 (DOE/ER/01545—343) Toponium production 
from two-gluon fusion in proton-antiproton collisions. In- 
azawa, H.; Kitazoe, T.; Morii, T.; Wada, W.W. (Ohio State 
Univ. Research Foundation, Columbus (USA); Kobe Univ. 
(Japan)). 1984. Contract AC02-76ER01545. 1lp. NTIS, PC 
A02/MF A0Ol1; 1; GPO Dep. Order Number DE84009061 

Portions are illegible in microfiche products. 

The cross sections for the producton of anticipated toponium 
states eta/sub t/(0~*), chi/sub t0/(0**) through fusion of two 
gluons in energetic pp(p/anti p/) collisions and their decays are 
evaluated for assumed top-quark mass of 30 and 40 GeV. 16 refer- 
ences. 


23986 (INIS-SU—196, pp 21- -23) Electromagnetic and 
strong mechanism for the y+p — 7°+A* and y+p — eta 
+ A* reactions. Merenkov, N.P. 1982. (In Russian). NTIS 
(US Sales Only), PC AO5/MF AOl. (CONF-8105209— 
No.1(19)). 

From All-union seminar electromagnetic interactions of ha- 
drons in the resonance energy range; Khar’kov, Ukrainian SSR (26 
May 1981). 

Differential cross sections for the y+p — 7°+A* and y+p 
— eta+A* reactions are calculated. Density matrix elements of the 
A-isobar in the Gottfrid-Jackson system with account of the Prima- 
kov mechanisms and the Regge rho-pole exchange are determined. 
The results do not contradict with the present experimental data. 


23987 (JINR—E-2-83-19) Meson lagrangians of the U(3) 
group in the model with four-quark interactions. Kreopalov, 
D.V.; Volkov, M.K. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1982. 18p. 
NTIS (US Sales Only), PC A02/MF AOl1. Order Number 
DE84701226. 

On the basis of an effective Lagrangian with four-quark 
interactions phenomenological Lagrangians for interactions of 
scalar, pseudoscalar, vector, and pseudovector meson monets are 
constructed. Generalized sigma-model is described. The formulae 
are obtained for meson masses. Estimations are found current and 
constituent quark masses. 
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23988 (JINR-R—2-83-298) aang a gre for calcu- 
lating pion differential spectra in pp — np7* reaction at ener- 
gies up to 1 GeV. Physical eek Suslenko, V.K.; Gajsak, 
L.I. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems). 1982. 10p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0Ol. Order Number 
DE84701227. 

Theoretical basis for the program to calculate the densities 
of differential cross sections of the third order (spectra) for pions 
produced in the reaction pp — npz* at energies up to 1 GeV is 
presented. A variant of one pion exchange model (OPEM), im 
which precise account of all contributions from four polar Feyn- 
man diagrams is made is selected as a physical model of the reac- 
tion pp — np7z*. The model apparatus is presented in correspond- 
ence with the scheme of the structure of OPEM 3 program for 
computer realized in Fortran language. 


23989 (LA-UR—84-824) General CP properties of neutri- 
no mass eigenstates. Rosen, S.P. (Los Alamos National Lab., 
NM (USA)). 21 Jan 1984. Contract W-7405-ENG-36. 6p. 
(CONF-840150—2). NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84010061. 

From 4. Moriond workshop on massive neutrinos in particle 
and astro-physics; La Plagne, France (15 Jan 1984). 

We show that the mass eigenvectors of the neutrino mass 
matrix have definite CP quantum numbers whether or not CP is 
conserved, and we examine the conditions under which a mixture 
of even and odd CP eigenstates will occur. 


23990 (LUNDD/TFME—0003/83(1-16)) Implications of 
confining force field structures in hard hadronic processes. 
Bengtsson, H.U. (Lund Univ. (Sweden). Dept. of Theoreti- 
cal Physics). Apr 1983. 15p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701234. 

This thesis is centered on the study of confining force field 
structures in hard scattering processes. Perturbative QCD provides 
the means of calculating any process on the parton level, but to be 
able accurately to describe the actual outcome of an event, one still 
needs a phenomenological model for how quarks and gluons trans- 
form into observable hadrons. One such model is based on the as- 
sumption that the particles are produced by the confining fields 
stretched between the partons. The actual particle distributions will 
then depend on the topology of the confining fields. We have de- 
veloped a Monte Carlo program to simulate complete events in 
hard scattering, and we use this to study the properties of the con- 
fining field in different trigger situations. We further look at the 
amount of hard processes that can be expected in experiments that 
trigger on transverse energy sum (calorimeter experiments). Finally, 
we investigate charm production within our model. 


23991 (RL—83-042) SU; x SU2 x U: next to leading cor- 
rections for proton decay in SU; model. Daniel, M.; Penarro- 
cha, J.A. (Rutherford Appleton Lab., Chilton (UK)). Feb 
1983. 34p. NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84701228. 

In the standard model of SUssup(c) x (SU2 x U:) with mass- 
less quarks and leptons the two-loop anomalous dimensions of the 
four-fermion operators relevant to proton decay in processes in- 
volving (u,d,e,vsub(e)) are computed. The calculation is carried out 
by the use of dimensional reduction, a variant of dimensional regu- 
larisation. The aim is to give a complete calculation within the SU; 
GUT model of the next to leading enhancement-suppression factor 
for nucleon decay due to renormalisation effects arising from hard 
gluons, W's and B’s in processes which involve (u,d,e,vsub(e)). It 
turns out that the result is sensitive to the ratios xsub(i) = 
Msub(H(i))/Msub(X) where Msub(H(i)) are the masses of the 
twelve superheavy Higgs scalars in the 24 multiplet which breaks 
SUs — SUs x SU2 x U1. 


23992 (RL—83-050) Fast neutrino decay in horizontal 
Majoron models. Valle, J.W.F. (Rutherford Appleton Lab., 
Chilton (UK)). Jun 1983. 5p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701229. 

Massive neutrinos can be short lived in theories with sponta- 
neously broken global lepton symmetries of the horizontal type. As 
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an example, a new class of models of left-handed neutrino masses is 
considered. 


23993 (UM-P—82/69) Observation of structure in the 
annihilation reactions (anti p)n — pions. a T.; Opat, 
G.L; Tovey, S.N.; Wignall, J.W.G. (Melbourne Univ., Park- 
ville (Australia). School of Physics). 1982. 12p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701235. 

A measurement of the ratio R=sigma((anti p)n—7~ 7” 77*) 
/ sigma((anti p)n—7~ 7~ a* 7°) is presented. It was determined 
using data from deuterium-filled bubble chambers exposed to low 
energy anti-proton beams. Strong evidence is presented for the ob- 
servation of the S-meson in the reaction (anti p)n—>37. A partial 
wave analysis of this reaction also indicates more tentative evidence 
for a higher mass state. 


23994 (UM-P—83/12) Pion pole term in electroproduc- 
tion of off-mass-shell pions, Ellis, R.G.; McKellar, B.H.J. 
(Melbourne Univ., Parkville (Australia). School of Physics). 
1983. 16p. NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE84701232. 


The dependence of the invariant amplitudes for electropro- 
duction of off-mass-shell pions on the pion Born term is investigat- 
ed when Current Algebra Ward identities and PCAC are used to 
determine pion electroproduction invariant amplitudes. It is shown 
that an amplitude satisfying the Ward identities can be constructed 
starting from the usual Born terms which do not satisfy them and 
that this same amplitude will be obtained for a large class of input 
Born terms. 


23995 (UM-P—83/34) Nucleon pole terms in proton 
decay. Thomas, A.W.; McKellar, B.H.J. (Melbourne Univ., 
Parkville (Australia). School of Physics). 1983. 14p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701231. 


It is shown that nucleon pole terms can increase the proton 
decay rate by factors of 2 to 10 from that obtained from two quark 
fusion. The range of values corresponds to the uncertainty in the 
proton wave function at the origin - fixing parameters of the wave 
function to fit other short distance phenomena favours the large en- 
hancement factors. This effect decreases the predicted lifetime in 
the minimal SU(5) model to the point where it is impossible to rec- 
oncile with recent limits on the lifetime. 


23996 Predictions for Bhabha scattering in left-right 
models below the Z resonance. Moore, S.R.; Whisnant, K.; 
Young, B. (Department of Physics and Ames Laboratory, 
Iowa State University, Ames, Iowa 50011). Physical Review 
[Section] D: Particles and Fields; 29: No. 5, 822-828(1 Mar 
1984). Contract W-7405-ENG-82. 

We examine the predictions of left-right models in Bhabha 
scattering at center-of-mass energies near = 60 GeV and dis- 
cuss the usefulness of polarized beams. We find that high-precision 
Bhabha-scattering experiment at these energies can provide addi- 
tional constraints to left-right models. The recent measurements of 
the W and Z masses at the CERN p-barp collider, while eliminat- 
ing some models, still allow much freedom in the model param- 
eters. We also discuss three special cases: models with a low-mass 
Za, models with a simple Higgs structure, and the left-right-sym- 
metric model. 


23997 Reply to "Note on the yy contribution to 
m°—ete” and eta—p*u~". Tupper, G.B.; Samuel, M.A. 
(Department of Physics, Oklahoma State University, Still- 
water, Oklahoma 74078). Physical Review [Section] D: Parti- 
cles and Fields; 29: No. 5, 1031-1031(1 Mar 1984). Contract 
AS05-76ER05074. 


We briefly review the essential aspects of our model for the 
rare decay of neutral pseudoscalar mesons into lepton pairs and 
show that the criticisms of Bergstroem and Ma derive from as- 
sumptions not made in our work. 
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23998 QCD radiative corrections to helicity asymmetries 
in one-particle inclusive hadron processes. Karasinski, P. (J. 
W. Gibbs Laboratory, Yale University, New Haven, Con- 
necticut 06511). Physical Review [Section] D: Particles and 
Fields; 29: No. 5, 1039-1041(1 Mar 1984). Contract AC02- 
76ER03075. 

The a/sub S/ * correction to the helicity cross section for 
the scattering of two quarks of unlike flavors, q/sub i/+q/sub j/ 
—q/sub k/+X, is obtained. It gives a large correction to the heli- 
city-dependent high-p/sub T/ hadronic process H:-++-Ha—Hs +X. 
Using previously obtained results for the a/sub S/ * correction to 
the helicity-averaged case, the correction to the initial-initial heli- 
city asymmetry in this process is found to be small. This offers sup- 
port for the lowest-order analysis of this asymmetry. 


23999 Chiral symmetry and the bag model: A new start- 
ing point for nuclear physics. Thomas, A.W. (Division TH, 
CERN 1211 Geneva 23, Switzerland). Advances in Nuclear 
Physics; 13: No. 1, 1-138(1984). 

A review is given of the bag model of QCD and its applica- 
tion to the nuclear many-body problem. Among the versions of the 
model discussed are the MIT, cloudy bag, and soliton models.(AIP) 


24000 Improved bounds on some weak amplitudes from 
the b lifetime. Gilman, F.J.; Hagelin, J.S. (Stanford Linear 
Accelerator Center, CA (USA)). Physics Letters, [Section] B; 
133: No. 6, 443-448(29 Dec 1983). 

We use recent information on the b lifetime to improve 
bounds on short-distance contributions arising from the t quark to 
various weak amplitudes. In particular, our previous lower bound 
on epsilon’/epsilon is substantially increased, while the upper bound 
on K -> avanti v is reduced. 


24001 Cancellation of Sudakov effects in the Drell-Yan 
process. Sen, A. (Fermi National Accelerator Lab., Batavia, 
IL (USA)); Sterman, G. (State Univ. of New York, Stony 
Brook (USA). Inst. for Theoretical Physics). Nuclear Physics 
[Section] B; 229: No. 1, 231-250(12 Dec 1983). 

We show, by a direct examination of Feynman graphs, that 
lowest-order Sudakov effects factorize from Glauber-region gluons 
in quark-hadron scattering. We then find that the Sudakov double 
logarithms cancel. This result is consistent with order-by-order fac- 
torization in perturbation theory for the Drell-Yan process. 
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24002 (LYCEN—8311) Unstable baryons without GUTS. 
Uschersohn, J.; Elbaz, E. (Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire). 1983. 1lp. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84751076. 

In the Rishon model the leptons and the quarks can be clas- 
sified in either doublets or quadruplets of a SU(2) group. Gauge in- 
variance leads to different charged current interactions in the dou- 
blet and the quadruplet cases. Demanding that the neutral currents 
be the same in the two cases, one obtains relations between the dif- 
ferent charged current couplings to leptons and quark; moreover, if 
these transform as linear combinations of doublets and quadruplets, 
one can estimate the mass of the gauge boson responsible for 
baryon decay to be not larger than 10°GeV. A SU(2)sub(L) x U(1) 
model is treated in detail. 


24003 Restrictions from the neutral K and B meson sys- 
tems on left-right-symmetric gauge theories. Gilman, F.J.; 
Reno, M.H. (Stanford Linear Accelerator Center, Stanford 
University, Stanford, California 94305). Physical Review [Sec- 
tion] D: Particles and Fields; 29: No. 5, 937-944(1 Mar 1984). 
Contract AC03-76SF00515. 

We investigate constraints on flavor-changing neutral-Higgs- 
boson masses and couplings in left-right-symmetric gauge theories 
which arise from the neutral K and B meson systems. The mass of 
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such bosons must be in the multi-TeV region to avoid unacceptably 
large K°-K-bar ° or B°-B-bar ° transition amplitudes. 


24004 Introduction to gauge theories of the strong, weak, 
and el interactions. Quigg, C. (Fermi National 
Accelerator Laboratory, Batavia, IL 60510). pp 143-278 of 
Techniques and concepts of high-energy physics. Ferbel, T. 
New York, NY; Plenum Publishing Corp. (1981). (CONF- 
8007121—). 

fo NATO advanced study institute on techniques and 
concepts of high-energy physics; St. Croix, VI, USA (2 Jul 1980). 

These lectures provide an elementary introduction to the 
main ideas and consequences of gauge theories of the fundamental 
interactions. Current understanding of leptons, quarks, and the fun- 
damental interactions are reviewed. Gauge invariance is introduced, 
and the connection between conservation laws and symmetries of 
the Lagrangian is recalled. Non-Abelian gauge theories are con- 
structed by analogy to a familiar case of electromagnetism. The 
Yang-Mills theory based on SU(2) isospin gauge theory is general- 
ized to other gauge groups. Spontaneous symmetry breaking in the 
presence or absence of local gauge symmetries is studied. The exist- 
ence of Goldstone particles and their metamorphosis by means of 
the Higgs mechanism are illustrated. The Weinberg-Salam model is 
presented. Quantum chromodynamics is developed. The strategy of 
“grand unified” theories of the strong, weak, and electromagnetic 
interactions is laid out. The final chapter contains an essay on the 
current outlook in the field. 
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REFER ALSO TO CITATION(S) 23998, 23999, 24002, 24004 


24005 (BONN-HE—83-20) Lattice degeneracies of fer- 
mions. Raszillier, H. (Bonn Univ. (Germany, F.R.). Physika- 
lisches Inst.). Oct 1983. 29p. NTIS (US Sales Only), PC 
A03/MF A0O1. Order Number DE84750984. 

With 28 refs., 11 tabs. 

We present a detailed description of the minimal degener- 
acies of geometric (Kaehler) fermions on all the lattices of maximal 
symmetries in n = 1, ..., 4 dimensions. We also determine the iso- 
lated orbits of the maximal symmetry groups, which are related to 
the minimal numbers of “naive” fermions on the reciprocals of 
these lattices. It turns out that on the self-reciprocal lattices the 
minimal numbers of naive fermions are equal to the minimal num- 
bers of degrees of freedom of geometric fermions. The description 
we give relies on the close connection of the maximal lattice sym- 
metry groups with (affine) Weyl groups of root systems of (semi-) 
simple Lie algebras. 


24006 (CEA-CONF—6947) Some numerical results about 
SU(2) and SU(3) lattice gauge theories. Marinari, E. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Sep 1983. 3p. (CONF-830718—22). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84751060. 

From International Europhysics conference on high energy 
physics; Brighton, UK (20 Jul 1983). 

Some recent progresses in three aspects of numerical simula- 
tion of non abelian lattice gauge theories coupled to matter fields 
are reported here: first the simulation of the fermionic part of the 
Boltzmann factor, second the (quenched) MC analysis of “big” 
SU(3) lattices, and third a study of scaling and universality in the 
(8,Bsub(A)) plane for the fermionic sector of a quenched SU(2) 
theory. 


24007 (DESY—83-083) Photon in U(1) lattice gauge 
theory. Berg, B.; Panagiotakopoulos, C. (Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg (Germany, F.R.)). 
Sep 1983. 16p. NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84750981. 

With 9 refs., 3 figs., 3 tabs. 

We carry out a MC calculation of the spectrum of 4d U(1) 
lattive gauge theory. In the scaling limit b — bsub(c) massice 0**, 
1*~ and 2** states are indicated. On the critical line b > bsub(c) 
we find striking evidence for a massless lsup(+p)hoton, and no 
signal for other states. 
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24008 (DESY—83-098) Monte Carlo simulations with 
Symanzik's improved actions in the lattice 0(3) non-linear 
sigma-model. Berg, B.; Montvay, I.; Meyer, S. (Deutsches 
Elektronen-Synchrotron (DESY), Hamburg (Germany, 
F.R.)). Oct 1983. 41p. NTIS (US Sales Only), PC A03/MF 
AOl. Order Number DE84750975. 

The scaling properties of the lattice 0(3) non-linear delta- 
model are studied. The mass-gap, energy-momentum dispersion, 
correlation functions are measured by numerical Monte Carlo 
methods. Symanzik's tree-level and 1-loop improved actions are 
compared to the standard (nearest neigbour) action. 


24009 (JINR—E-2-83-299) Phase-space of tachyons. 
Mrowczynski, S. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1983. 10p. NTIS (US Sales 
Only), PC A02/MF A01. Order Number DE84701181. 

So far, no satisfactory description of tachyons has been ob- 
tained in the field theory, therefore the phase-space model is pro- 
posed which could be considered as zero approximation of the dy- 
namical theory. The phase-space of quantized systems that contain 
tachyons has been investigated. Interpretation difficulties and unex- 
pected divergences are found when the volume of Lorentz invar- 
iant phase-space is considered. These problems can be overcome at 
the expense of Lorentz invariance. The conclusion is drawn as to 
the impossibility to construct Lorentz invariant theory of tachyons 
by a simpte generalization of the methods of slower than light par- 
ticles known from theory. 


24010 (JINR—E-2-83-351) Nonlocal conformal light-cone 
expansion in QCD. Geyer, B.; Horejsi, J.; Robaschik, D. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 15p. NTIS (US Sales Only), PC 
A02/MF AOl1. Order Number DE84701182. 

A new variant of the noplocat light-cons expansion in QCD 
is proposed. The anomalous dimension of the corresponding fer- 
mion flavour nonsinglet operator is calculated in the one-loop ap- 
proximation and shown to coincide (up to a trivial diagonal factor) 
with the Brodsky-Lepage kernel. The connection of our approach 
with the standard local conformal light-cone expansion is briefly 
discussed. An exclusive light-cone dominated process is considered 
within the framework of our formalism. The evolution equation ob- 
tained earlier by different methods is recovered in a particularly 
straightforward and compact manner. 


24011 (JINR-R—2-83-136) Unitary S-matrix in the su- 
persymmetry theory. Nguen Van Hieu. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1983. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701183. 

The examples are constructed for the matrix elements of the 
supersymmetrically invariarit S-matrix using the realization of the 
irreducible representations of the supersymmetry superalgebra in 
the spinor basis. The elastic scattering processes of two particles in 
the supermultipolets of the N=1 and N=2 supersymmetry are con- 
sidered. It is shown that the suggested supersymmetric elastic scat- 
tering amplitudes are compatable with the unitarity condition for 
the S-matrix. 


24012 (KFKI—1983-66) Spherically symmetric static so- 
lutions of source free SU(2) gauge field equations. Haedicke, 
A.; Pohle, H.-J. (Hungarian Academy of Sciences, Buda- 
pest. Central Research Inst. for Physics). Jun 1983. 20p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84701233. 

The complete set of solutions of spherically symmetric static 
SU(2) gauge field equations without sources and with boundary 
conditions corresponding to localized energy is investigated. The 
nontrivial solutions corresponding to the variety of all possible field 
configurations are discussed. Numerical result are given. 


24013 (RL—83-070) Obtaining charged particles as sin- 
gularities in a topologically nontrivial Kaluza-Klein world. 
Chan, H.M.; Murphy, A.J.; Tsou, S.T. (Rutherford Apple- 
ton Lab., Chilton (UK)). Aug 1983. 7p. NTIS (US Sales 
Only), PC A02/MF AOI. Order Number DE84701185. 
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By relaxing the Kaluza-Klein ansatz of a compactified fifth 
dimension from a global to a local requirement, one is led to a 
world where space-time automatically admits topological singulari- 
ties characterised by a conserved and quantised charge. By virtue 
merely of their topological nature, these singularities acquire an 
interaction with the Einstein-Maxwell field which is to all appear- 
ances identical to that of a classical charged particle. 


24014 Testing the standard model by precise determina- 
tions of W*~ and Z masses. Marciano, W.J.; Sirlin, A. (De- 
partment of Physics, Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review [Section] D: Parti- 
cles and Fields; 29: No. 5, 945-951(1 Mar 1984). Contract 
AC02-76CH00016;A.C02-81ER40033. 

We analyze the standard model's predictions for m/sub W/, 
m/sub Z/, and their interdependence. Simple formulas are given. 
Criteria for testing the theory at the tree and loop levels via precise 
mass measurements are proposed. Effects due to large Higgs-boson 
and top-quark masses as well as additional generations are illustrat- 
ed. Constraints from neutral-current phenomenology are discussed. 
Present experimental values of m/sub W/ and m/sub Z/ are com- 
pared with theoretical expectations. 


24015 Gauge noninvariance and parity nonconservation of 
three-dimensional fermions. Redlich, A.N. (Center for Theo- 
retical Physics, Laboratory for Nuclear Science and Depart- 
ment of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Physical Review Letters; 
52: No. 1, 18-21(2 Jan 1984). Contract AC02-76ER03069. 

The effective gauge field action due to an odd number of 
fermion species in three-dimensional SU(N) gauge theories is shown 
to change by +- 7’n’ under a homotopically nontrivial gauge trans- 
formation with winding number n. Gauge invariance can be re- 
stored by use of Pauli-Villars regularization, which, however, intro- 
duces parity nonconservation in the form of a parity-nonconserv- 
ing, topological term in the effective action. 


24016 Kac-Moody symmetries of Kaluza-Klein theories. 
Dolan, L.; Duff, M.J. (The Rockefeller University, New 
York, New York 10021). Physical Review Letters; 52: No. I, 
14-17(2 Jan 1984). Contract AC02-81ER40033. 

The authors identify symmetries of the four-dimensional he 
grangian, including the massive states, obtained via Kaluza-Klein 
compactification from gravity in five dimensions and ground-state 
M‘ x S‘. The symmetries are described by (1) a Kac-Moody exten- 
sion of the Poincare algebra, (2) a Virasoro algebra of internal sym- 
metries including the Salam-Strathdee SO(1,2), and (3) a mixing of 
(1) and (2). All symmetries are spontaneously broken save for Poin- 
care x U(1). The Goldstone bosons provide masses for the spin-2 
tower. Higher dimensions and supergravity are discussed. 


24017 Finite-temperature quantum field theory in Min- 
kowski space. Niemi, A.J.; Semenoff, G.W. (Center for The- 
oretical Physics, Laboratory for Nuclear Science and De- 
partment of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Annals of Physics (New 
York); 152: No. 1, 105-129(Jan 1984). Contract AC02- 
76ER03069. 

We formulate finite-temperature quantum field theories in 
Minkowski space (real time) using Feynman path integrals. We 
show that at non-zero temperature a new field arises which plays 
the role of a ghost field and is necessary for unambiguous Feynman 
rules. Consequently, the finite-temperature Lagrangian is different 
from the zero-temperature one and a new, discrete Z2 symmetry 
arises. We discuss the functional formalism and spontaneous sym- 
metry breakdown at finite temperature and also the possibility of 
spontaneous breakdown of the (thermal) Z2 symmetry. 


24018 String tension for large-N gauge theory. Gonzalez- 
Arroyo, A.; Okawa, M. (Universidad Autonoma de Madrid, 
Spain). Physics Letters, [Section] B; 133: No. 6, 415-418(29 
Dec 1983). 

The string tension for large-N gauge theory is evaluated by 
performing Monte Carlo simulations of the recently proposed twist- 
ed Eguchi-Kawai model. The large-N Yang-Mills theory is shown 
to be a confining, asymptotically free theory. 
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24019 Considerations on numerical analysis of QCD. 
Hamber, H.W. (Institute for Advanced Study, Princeton, 
NJ (USA)); Marinari, E. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Service de Phy- 
sique Theorique); Parisi, G. (Rome Univ. (Italy)); Rebbi, C. 
(Brookhaven National Lab., Upton, NY (USA)). Nuclear 
Physics [Section] B; 225: No. 4, 475-496(26 Dec 1983). 

We discuss the strategy to remove the quenched approxima- 
tion and to minimize systematical and statistical errors occurring in 
the numerical simulation of lattice QCD. We suggest a new way to 
compute the flavour singlet sector of the mass spectrum, and com- 
ment about the relation between the fluctuations of the mass values 
and the scattering amplitudes. 


24020 Assessing QCD in deep-inelastic ey scattering. Pe- 
terson, C.; Zerwas, P.M. (Stanford Linear Accelerator 
Center, CA (USA); Stanford Univ., CA (USA)); ema 
T.F. (Deutsches Elektronen-Synchrotron (DESY), Ham 

burg (Germany, F.R.)). Nuclear Physics [Section] B; 229: No. 
2, 301-316(19 Dec 1983). 

We consider hadron production in deep inelastic scattering 
of electrons on photons. (I) Exploiting the leading order QCD cor- 
rections due to gluon bremsstrahlung we find that the photon struc- 
ture functions rapidly approach their asymptotic form which can be 
calculated in QCD. (II) Replacing QCD by a theory with a fixed 
quark-gluon coupling constant (scalar or abelian gluons) gives dra- 
matic changes: for Bjorken x away from 0, the asymptotic form of 
the structure function is scale-invariant, with a shape quite unlike 
the QCD shape, and the structure function diverges for x=0. (III) 
The pointlike component of the photon gives final state jets emerg- 
ing at large angles to the axis of the real + virtual photon, in con- 
trast to the hadronic component of the photon. 


24021 Class of SUSY composite models based on 
SUsub(H)\(N). Zhou, B.R.; Lucio M, J.L. (Fermi National 
Accelerator Lab., Batavia, IL). Physics Letters, [Section] B; 


132: No. 1-3, 83-87(24 Nov 1983). 

A class of SUSY composite models based on SUsub(H)(N) is 
analyzed, by using the asymptotic freedom constraint as well as the 
anomaly consistency condition. A semirealistic model with three 
families is found. A combination of the ordinary Usub(A)(1) and 


the U(1) associated to the R symmetry could be used to label the 
generations. 


24022 Implementation of the microcanonical Monte Carlo 
simulation algorithm for SU(N) lattice gauge theory calcula- 
tions. Creutz, M.; Moriarty, K.J.M. (Brookhaven National 
Lab., Upton, NY). Computer Physics Communications; 30: 
No. 3, 255-257(Nov 1983). 

Recently a new algorithm for Monte Carlo simulation, called 
the microcanonical algorithm was introduced for lattice gauge 
theory calculations. We apply this technique to SU(3) gauge 
theory. 


24023 Portraits of the flux tube in QED;: A Monte Carlo 
simulation with external sources. Sterling, T.; Greensite, J. 
(Lawrence Berkeley Lab., CA). Nuclear Physics [Section] B; 
220: No. 3, 327-350(25 Jul 1983). 

We determine numerically, and display graphically, the elec- 
tromagnetic energy distribution due to static sources in compact 
QEDs. Using the polymer formulation of the functional integral, 
Monte Carlo simulations are performed with external sources in- 
cluded in the lattice action. Both the Wilson and Villain forms of 
the action are studied, and the string tension is determined in a 
small range of weak couplings. For the Villain action, our values 
for the string tension sigma are in agreement with Polyakov’s for- 
mula. For the Wilson action, we are able to detect a string tension 
in a range of weak couplings 2.1 <= B <= 2.3 below the weak- 
to-strong coupling cross-over point. In the same range, standard 
Monte Carlo results for up to 8 x 8 Wilson loops are consistent 
with ordinary perturbation theory (no confinement). A possible ex- 
planation of this discrepancy is discussed, and it is suggested that 
the standard (source-free) Monte Carlo might miss configurations 
which are important for flux-tube formation. 
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24024 1/N. Coleman, S. (Stanford Linear Accelerator 
Center, Stanford Univ., Stanford, CA 94305). pp 11-98 of 
Pointlike structures inside and outside hadrons. Zichichi, A. 
New York, NY; Plenum Publishing Corp. (1982). (CONF- 
7907113—). Contract AC03-76SF00515. 

From 17. course of international school of subnuclear phys- 
ics: pointlike structures inside and outside hadrons; Erice, Italy (31 
Jul 1979). 

The solution to families of field theories with symmetry 
group SO(N) that become larger as N becomes larger possesses an 
expansion in powers of 1/N. This expansion is the subject of this 
paper. The 1/N expansion is developed for theory and applied to 
two two-dimensional models with similar combinatoric structures, 
the Gross-Neveu model and the CP N-1 model. Asymptotic free- 
dom, dynamical symmetry breaking, and dimensional transmutation 
are exhibited in the models. It is also possible that 1/N expansion 
might be applied to quantum chromodynamics, and conjectural 
work is carried out in this area. 1/N expansion is much more diffi- 
cult in SU(N) because fields transform according to the adjoint (not 
vector) representation. Abstract arguments are made concrete by 
the example of the 't Hooft model, large-N chromodynamics in two 
space-time dimensions. Witten’s theory, and the special problem of 
baryons, are considered. In conclusion, the lineaments of the 
mesons emerge clearly and unambigously from chromodynamics by 
the 1/N method. But Witten’s theory, though an analytic triumph, 
is found to be a phenomenological disaster. 


6455 Scattering Theory 


24025 (INIS-SU—198, pp 420) Stationary scattering 
theory for systems with long-range interaction. Komarov, 
V.V.; Popova, A.M.; Shablov, V.L. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0Ol. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24026 (FEI—1332) GRUKOV package. Part 3. Modifica- 
tion of the input language and additional possibilities of cross 
section table transformation. Sinitsa, V.V. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko-Ehnergeticheskij Inst.). 1982. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A011. Order Number 
DE8+4701238. 

Present status is considered of the GRUKON package of ap- 
plied codes intended for converting libraries of evaluated neutron 
data to group microconstants. Formatless method is described of 
data representation for input from punch cards and for structure of 
control parameters for newly switched in modules of cross section 
table transformation. 


24027 (JAERI-M—82-198) NMTC/JAERI: a simulation 
code system for high energy nuclear reactions and nucleon- 
meson transport processes. Nakahara, Yasuaki; Tsutsui, 
Tsuneo. (Japan Atomic Energy Research Inst., Tokyo). Dec 
1982. 78p. (In Japanese). NTIS (US Sales Only), PC A05/ 
MF AO1. Order Number DE84700871. 

A computer code system NMTC/JAERI has been devel- 
oped in order to perform Monte Carlo simulation calculations of 
nuclear reactions (nuclear spallation, fission, evaporation) caused in 
a heterogeneous medium by incident particles (nucleons such as 
proton and neutron, and pions) from an external source such as an 
accelerator and subsequent transport of particles emitted from 
nuclei. The base of NMTC/JAERI is a 1978 year version of 
NMTC, which was developed at ORNL and revised later at 
LANL and BNL. In the JAERI version a fission reaction based on 
the statistical model has been incorporated as a process in competi- 
tion with an evaporation process. The mass number A of nuclides 
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which can be included in a target/blanket has been extended from 
(A = 1,8 <= A <= 239] to [A = 1,56 <= A <= 250). 
Charged particle transport in the medium is treated by the use of a 
continuous slowing down model to take into consideration of ioni- 
zation loss. A conventional Monte Carlo method for neutron trans- 
port is applied to neutral particles. When a collision between a par- 
ticle and a nucleus has taken place, nuclear reactions are calculated 
by a Monte Carlo method simulating a multi-step process of intra- 
nuclear nucleon cascades, fissions and evaporations. Calculated re- 
sults for all the events in the medium are stored on magnetic files. 
Values of various nuclear parameters of the medium are obtained 
by analysing and editing the records on the files. Energy range of 
incident particles to which the code system can be applied is be- 
tween 15 MeV and 3.5 GeV. But for pions the upper boundary is 
2.5 GeV. NMTC/JAERI is used for the calculations of initial nu- 
clear characteristics of nuclear fuel production and radioactive 
waste transmutation systems, and also useful for the design calcula- 
tions of strong spallation neutron source, accelerator shieldings and 
even space ship shieldings. 


24028 (NEANDC(E)—242-U(Vol.5)) Progress report on 
nuclear data research in the Federal Republic of Germany for 
the period April 1, 1982 to March 31, 1983. Cierjacks, S.; 
Behrens, H. (Nuclear Energy Agency, 75 - Paris (France). 
Nuclear Data Committee; International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee; Fachinformationszentrum Energie, Physik, Mathe- 
matik G.m.b.H., Eggenstein-Leopoldshafen (Germany, 
F.R.)). Nov 1983. 73p. Fachinformationszentrum Energie, 
Physik, Mathematik, Karlsruhe (Germany, F.R.). 

In this report the abstracts of different articles, which are 
partly published or to be published, are listed, in which the meas- 
urements of different nuclear data are described, which were per- 
formed in different laboratories in the Federal Republic of Germa- 
ny. The data concern mainly neutron capture cross sections but 
also reactions by which neutrons are produced together with other 
neutron reactions. 


24029 (UKNDC—(83)-P-109) U.K. nuclear data progress 
report for the period January-December 1982. Findlay, 
D.J.S. (ed.). (UKAEA Atomic Energy Research Establish- 
ment, Harwell. Nuclear Physics Div.). Apr 1983. 105p. 
(NEANDC(E)—242(Vol.8); INDC(UK)—37/LN). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE84701246. 

This report was prepared at the request of the United King- 
dom Nuclear data Committee and presents contributions from the 
Harwell and Winfrith Laboratories of the UKAEA, the National 
Physical Laboratory, the Birmingham Radiation Centre, the Uni- 
versity of Birmingham, the University of Aston in Birmingham, the 
University of Edinburgh, and the University of Liverpool. The 
report includes work from various collaborations between Harwell, 
Winfrith, the Universities of Birmingham, Manchester and Guelph 
(Canada) and the Bureau International des Poids et Mesures, and 
between the National Physical Laboratory, the Institut fuer Ra- 
diumforschung und Kernphysik (Vienna) and the Institute of 
Atomic Energy (Beijing). Contributions on "Chemical Nuclear 
Data” gathered by the Chemical Nuclear Data Committee are 
grouped under that heading. 
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A. beam transport system has been constructed for the pro- 
duction and use of secondary beams of radioactive nuclides for as- 
trophysical nuclear reaction studies. This system is based on six 
magnetic quadrupole lenses. Beams of 7Be and 1°N have been pro- 
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extended to cover all of the elements. A comparison of theory with 
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65 PHYSICS. Il. 
6511 Experimental Techniques 


24037 (INIS-SU—198, pp 466) Study on the deuteron 
breakup reaction by means of alpha particles at intermediate 
energies. Dubrovin, A.P.; Zhurina, M.I.; Popova, A.M.; Sot- 
nikova, N.A. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24038 (INIS-SU—198, pp 164) Operator of pair correla- 
tions and convergence of expansion in hyperspheric basis for 
“He nucleus. Bursak, A.V.; Gorbatov, A.M.; Krylov, Yu.N.; 
Rudyak, B.V. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ.). 
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24060 Quasi-free scattering of pions on sup(3,4)He. 
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From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24080 (INIS-SU—198, pp 337) Study of the “B(y,*Hy’) 
reaction mechanism. Ishkhanov, B.S.; Piskarev, I.M.; Sorvin, 
V.M.; Khamraev, F.Sh.; Zhalilov, M.Kh.; Irgashev, K.M. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24081 (INIS-SU—198, pp 338) Electron quasi-elastic 
scattering on alpha clusters of °Be. Likhachev, V.P.; Agran- 
ovich, V.L.; Evseev, I.G.; Nemashkalo, A.A.; Shostak, 
V.B.; Pashchuk, S.A.; Semisalov, I.L.; Stepanenko, V.A. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24082 (INIS-SU—198, pp 339) Electroproduction of 
heavy charged particles on °Be, *C and ?’Al nuclei. Likha- 
chev, V.P.; Evseev, I.G.; Buki, A.Yu. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24083 (INIS-SU—198, pp 340) Study of the e,e’p and 
e,ea reactions on ‘*O with coincidence detection of an elec- 
tron and secondary particles. Vojtsekhovskij, B.B.; Niko- 
lenko, D.M.; Popov, S.G.; Rachek, I.A.; Rotaev, V.N.; To- 
porkov, D.K.; Tsentalovich, E.P. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol1. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24084 (INIS-SU—198, pp 343) Decay mechanism and 
the width of the giant dipole resonance of light nuclei (Z—6- 
20). Kapitonov, I.M. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24085 (INIS-SU—198, pp 352) Study of photoproton 
yield from nuclei. Stibunov, V.N. 1983. (In Russian). NTIS 
en <9 Only), PC A99/MF A0Ol. (CONF-8304144— 
jumm.). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24086 (INIS-SU—198, pp 356) Detection of *Be isotope 
in the “C("Li, *B) reaction. Aleksandrov, D.V.; Ganza, 
E.A.; Glukhov, Yu.A.; Dukhanov, V.I.; Mazurov, I.B.; No- 
vatskij, B.G.; Ogloblin, A.A.; Stepanov, D.N.; Paramonov, 
V.V.; Trunov, A.G. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A0O1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24087 (INIS-SU—198, pp 359) Search for alpha-cluster 
states in *O in the excitation energy range 30-40 MeV. Ar- 
temov, K.P.; Gol’dberg, V.Z.; Petrov, 1.P.; Rudakov, V.P.; 
Serikov, I.N.; Timofeev, V.A. 1983. Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24088 (INIS-SU—198, pp 363) Analysis of the 
14C(°Li,°He)"*N reaction. Aleksandrov, D.V.; Borzov, I.N.; 
Glukhov, Yu.A.; Dem’yanova, A.S.; Ogloblin, A.A.; 
Sakuta, S.B.; Sukharevskij, V.V.; Tolokonnikov, S.V.; 
Fayans, S.A. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24089 (INIS-SU—198, pp 467) Knock-out of protons by 
Ksup(+) mesons with momentum of 0.85 GeV/c from C and 
O nuclei. Berdnikov, Ya.A.; Gismatullin, Yu.R.; Melent’ev, 
A.A.; Nikitchenko, V.I.; Ostroumov, V.I. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A011. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24090 (INIS-SU—198, pp 470) Manifestation of excited 
nuclear levels in the !°O(7, 7’)4a reaction at the energy of 
170 MeV. Berdnikov, Ya.A.; Gismatullin, Yu.R.; Konova- 
lov, K.B.; Lantsev, I.A.; Melent’ev, A.A.; Ostroumov, V.I. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24091 (ISN—83-11) Charged particle multiplicities from 
30 MeV/A ?Ne induced reactions. Ost, R.; Cole, A.J.; 
Gamp, A.; Kox, S.; Longequeue, N.; Menet, J.; Perrin, C.; 
Viano, J.B. (Grenoble-1 Univ., 38 (France). Inst. des Sci- 
ences Nucleaires). May 1983. 2p. (CONF-830833—24- 
Summ.). NTIS (US Sales Only), PC A02. Order Number 
DE84751052. 

From International conference on nuclear physics; Florence, 
Italy (29 Aug 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion; Published in summary form only. 


24092 (ISN—83-38) Elastic scattering carbon 12-carbon 
12 at 30 MeV by nucleon. Lounis, A. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires; Grenoble-1 Univ., 
38 (France)). 1983. 123p. (In French). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE84751080. 

Portions are illegible in microfiche products. 

The elastic scattering cross section 12C - 12C has been meas- 
ured in the angular range between 2°32 and 39°09 in the C.M. 
system at Esub(lab) = 360 MeV, with a magnetic spectrometer of 
constant dispersion. The focal plane detector consists of a multiwire 
proportional chamber coupled to a ionisation chamber for the meas- 
urements of positions and energy loss. Time of flight information 
was obtained by means of a large plastic scintillator coupled to a 
photo-multiplier placed behind the chambers. The results presented 
are obtained from an optical model analysis and a simplified semi- 
classical Glauber approach. These results confirm the presence of a 
nuclear rainbow wich is discussed in details, and suggest that the 
observed energy dependance of osub(R) reflects the dominance of 
constituent nucleon-nucleon collisions in this nuclear interaction, 
and agree with theoretical predictions based on Glauber Theory. 


24093 (KFK—3621, pp 60-62) Elastic and inelastic 
charge form factors of °Li: Application of algebraic program- 
ming to calculations in the generator coordinate method 
(GCM). Beck, R.; Dickmann, F. Nov 1983. NTIS (US Sales 
Only), PC Al1/MF AO1. 


In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24094 (KFK—3621, pp 104-106) Measurement of the 
12C(r,m'y) 12C(2+, T=0; 4.44 MeV) angular correlations. 
Vogler, F.; Olszweski, R.; Meyer, M.; Chakravarti, S.; 
Dehnhard, D.; Thies, M.; Mathie, E.L.; Smith, G.R.; Bos- 
= E. Nov 1983. NTIS (US Sales Only), PC All/MF 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 
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24095 (LUIP—8308) Fragmentation of Relativistic °*Fe 
Nuclei in Emulsion. Chernov, G.M.; Gulamov, K.G.; Gulya- 
mov, U.G.; Navotny, V.Sh.; Petrov, N.V.; Svechnikova, 
L.N.; Jakobsson, B.; Oskarsson, A.; Otterlund, I. (Lund 
Univ. (Sweden). Dept. of Cosmic and Subatomic Physics). 
Mar 1983. 36p. (LUNFD6/NFFK—7031/1-21(1983)). NTIS 
(US Sales Only), PC A03/MF A0Ol. Order Number 
DE84701194. 

Experimental data on general characteristics of projectile 
fragments in inelastic interactions of relativistic °*Fe nuclei in emul- 
sion (multiplicities, transverse momentum distributions, azimuthal 
correlations) are presented and discussed. A strong dependence on 
the mass number of the projectile nucleus is observed for the trans- 
verse momenta of the emitted projectile fragments. These fragments 
exhibit an azimuthal asymmetry caused by the transverse motion of 
the fragmenting residue, but it is shown that this motion can be re- 
sponsible only for a part of the increase in the average transverse 
momentum of the fragments with increasing mass of the projectile. 


24096 (UCID—20056) HOTSPUR progress report: neu- 
tron source spectrum characterization, and *Li(n,xa) and 
7Li(n,xa) cross section determination. Goldberg, E.; Haight, 
R. (Lawrence Livermore National Lab., CA (USA)). 2 Apr 
1984. Contract W-7405-ENG-48. 33p. NTIS, PC A03 
A01; 1; GPO Dep. Order Number DE84008864. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

As a prerequisite to high accuracy measurements involving 
the bulk configuration of *LiD we must have a good grasp of the 
details of the RTNS-I neutron source energy spectrum. Experi- 
ments to this end involving neutron yield vs deuteron energy, ratios 
of foil activation of selected elements, and pulse height distributions 
of a Si surface barrier detector are described. With this knowledge, 
the *He-production cross sections for ®*Li and 7Li are found experi- 
mentally to be 0.512b and 0.336b, respectively, at anti E/sub N/ = 
15.0 MeV in free-field geometry. 14 references. 


24097 Complete measurement of polarization-transfer ob- 
servables for the ‘*C(p,p’) '2C/sup */ reaction at 500 MeV. 
McClelland, J.B.; Moss, J.M.; Aas, B.; Azizi, A.; Bleszynski, 
E.; Bleszynski, M.; Geaga, J.; Igo, G.; Rahbar, A.; Wagner, 
J.G. . (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review Letters; 52: No. 2, 98-101(9 
Jan 1984). 

The first complete measurement of the polarization transfer 
observables in the (p,p’) reaction at intermediate energies is report- 
ed. Data are presented for the reaction '*C(p,p’) '*C to the 1*, T 
= 0 (12.71-MeV) and 1*, T = 1 (15.11-MeV) states at 500 MeV 
for laboratory scattering angles of 3.5°, 5.59 7.5°, and 12.0° Linear 
combinations of these observables are shown to exhibit a very se- 
lective dependence on the isoscalar and isovector spin-dependent 
components of the nucleon interaction. 


24098 (CEA-CONF—6961) Peripheral reactions in the 
bombardment of light targets with 44 MeV/A argon beam. 
Dayras, R.; Barrette, J.; Berthier, B. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France)). Sep 
1983. lp. (CONF-8309210—1-Summ). NTIS (US Sales 
Only), PC A02/MF A011. Order Number DE84750769. 

From 11. European conference on physics and chemistry of 
complex nuclear reactions; Austrans, France (5 Sep 1983). 


24099 (INIS-mf—8703, pp vp) Q values of reaction 
36S(d,p)°"S up to 6.4 MeV excitation. Franc, P.; Kremenek, 
J.; Piskor, S.; Schaeferlingova, W. (Ceskoslovenska Akade- 
mie Ved, Rez. Ustav Jaderne Fyziky). 1981. (in Czech). 
NTIS (US Sales Only), PC A08/MF A0Ol. (CONF- 
8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24100 (INIS-mf—8703, pp vp) Internal bremsstrahlung 
in *?P decay. Stanicek, J.; Povinec, P.; Bacek, D. (Komens- 
keho Univ., Bratislava (Czechoslovakia). Prirodovedecka 
Fakulta). 1981. (In Slovak). NTIS (US Sales Only), PC 
A08/MF A01. (CONF-8108164—Pt.1-Vol.1). 
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"rom 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24101 (INIS-SU—198, 589) Analysis of the 
4Mg(?*O, '°O)**Mg(2*; 137 MeV) reaction. Papp, T.; 
Chekh, J.; Verche, T. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24102 (INIS-SU—198, ag? 186) Study in the cluster 
ae of Ne nucleus in algebraic version of resonating- 
p method. Bystrenko, A.V. 1983. (In Russian). NTIS 
cus ” Seles Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ.). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24103 (INIS-SU—198, PP 52) Study on the high-excited 
states of **Na, *°Cl and “'K. Gledenov, Yu.M.; Kvitek, L; 
Marinova, S.; Popov, Yu.P.; Rigol’, Kh.; Salatskij, VIL 
1983. (In Russian). NTIS (Us Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24104 (INIS-SU—198, pp 53) Lifetimes of **Mg states 
by the Doppler shift attenuation in the (n, n'y) reaction. Elen- 
kov, D.V.; Lefterov, D.P.; Tumbev, G.Kh. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A011. (CONF- 
8304144—Summ.). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24105 (INIS-SU—198, PP 54-55) Refinement of the **P 


nucleus level scheme. Solin, L.M.; Kuz'min, V.N.; Nemilov, 
Yu.A. 1983. (In Russian). NTIS (US Sales Only), PC A99/ 
MF A0O1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24106 (INIS-SU—198, pp 285) Data analysis on proton 
scattering by 7‘Mg at energy near 6 MeV. Chubinskij, O.V.; 
Kangropol’, Yu.V.; Vinogradov, L.I; Andronov, Yu.F.; 
Gustova, L.V. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24107 (INIS-SU—198, pp 295) Proton elastic scattering 
by **Mg nuclei in the energy range Esub(p)< approximately 
15 MeV. Romanovskij, E.A.; Spasskaya, T.1; Kadim, K. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24108 (INIS-SU—198, pp 306) Evidence for space —— 
nonconservation effects in the integral gamma spectrum of the 
(n, y) reaction on Ci, Br, x Ss and Rorundheh Veeeh V.A.; 
Kolomenskij, Eh.A.; Lobashev, V.M.; Nazarenko, V.A.; 
Pirozhkov, A.N.; Smotritskij, L.M.; Sobolev, Yu.V.; Titov, 
N.A. 1983. (in Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24109 (INIS-SU—198, pp 308) Excitation function for 
inelastic proton scattering on ?’Al at Esub(p)=15.45-16.65 
MeV. Artemov, S.V.; Zaparov, Eh.A.; Mazitov, B.S.; Pak, 
Eh.A. 1983. (in Russian). NTIS (US Sales Only), PC "A99/ 
MF AO1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24110 (INIS-SU—198, 333) Analysis of elastic and 
inelastic scattering of 50,5 MeV a-particles on **Si nucleus. 
Burtebaev, N.T.; Dujsebaev, A.D.; Knyaz’kov, O.M.; 
Kukhtina, I.N. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF AO1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24111 (INIS-SU—198, pp 433) Analysis of polarization 
phenomena in proton inelastic sca with excitation of 
different 4* states of 7‘Mg and **S, Plavko, A.V.; Kudrya- 
shov, V.I.; Kukhtina, I.N. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24112 (INIS-SU—198, pp 499) Investigation of the 
Hanler effect and intersection of ?*Na levels by means of a 
dye laser. Orientation of **Na nuclei by means of a pulsed 
dye laser. Izosimov, I.N.; Naumov, Yu.V. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A011. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24113 (KFK—3621, pp 55-57) B-y angular correlations 
in the decay of 7°P, Scheib, U.; Eyrich, W.; Forkel, H.; Hof- 
mann, A.; Steuer, D. Nov 1983. NTIS (US Sales Only), PC 
Al11/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24114 (UM-P—82/84) Photoneutron cross sections for 
the silicon isotopes. Pywell, R.E.; Berman, B.L.; Jury, J.W.; 
Woodworth, J.G.; McNeill, K.G.; Thompson, M.N. (Mel- 
bourne Univ., Parkville (Australia). School of Physics). 
1982. 44p. NTIS (US Sales Only), PC A03/MF AOl1. Order 
Number DE84701249. 

The photoneutron cross sections for 7*Si, ?°Si, and *°Si have 
been measured up to 33 MeV with monoenergetic photons from the 
annihilation in flight of fast positrons, using neutron multiplicity 
counting. Average neutron energies were obtained simultaneously 
with the cross-section data by the ring-ratio technique. The giant 
dipole resonance for **Si and *°Si exhibit appreciable fragmenta- 
tion; that for *°Si does not. The (y,2n) cross section for *°Si is 
large; that for *°Si is consistent with zero. The (‘y,1n) cross section 
for *°Si decreases sharply with energy to values near zero as the 
(y,2n) cross section grows, then increases to appreciable values as 
the (y,2n) cross section diminishes; this extreme behavior, although 
never seen before, is attributable to the competition between the 
(y,n), (y,2n), and (y,pn) decay channels. Some properties of the iso- 
spin components of the giant resonance are inferred. Other features 
of the data, including the integrated cross sections, are found to be 
similar in many respects to corresponding results for the oxygen 
and magnesium isotopes. The 7*Si nucleus is found to be a better 
core for *Si and *°Si than might have been expected from previ- 
ous descriptions of its open-shell character. 


24115 (CEA-CONF—7039) New giant resonances at high 
excitation energy. Bonin, B.; Alamos, N.; Arvieux, J. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1983. 1p. (CONF-830970—7-Summ). NTIS 
(US Sales y), PC A02/MF AOl. Order Number 
DE84750770. 

From International symposium on highly excited states and 
nuclear structure; Orsay, France (5 Sep 1983). 


24116 (KDA—83/14) Proton correlations and the miss- 
ing M1 strength in **Ca: A two-state model. Knuepfer, W.; 


Metsch, B.C.; Richter, A. (Technische Hochschule Darm- 


stadt (Germany, F.R.). Inst. fuer Kernphysik). Aug 1983. 
13p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84751236. 

The measured spectroscopic factor for proton pick-up on 
“®Ca has been exploited to estimate the influence of proton correla- 


ERA-9/12 / 3186 


tions on the strength of the magnetic dipole excitation at 
Esub(x)= 10.23 MeV in ‘Ca. A calculation within the framework 
of a two state shell-model for both the O* ground state and the 1* 
excited state indicates that the presence of proton correlations 
cannot explain the missing M1 strength. 


24117 (INIS-mf—8696, pp 19-43) Multiparticle shell 
model calculations with schematic and realistic interactions. 
Saayman, R. (Stellenbosch Univ. (South Africa). Dept. of 
Physics); Irvine, J.M. (Manchester University and Dares- 
bury Laboratory, England). 1982. (In Afrikaans). NTIS (US 
Sales Only), PC A08/MF A01. (CONF-8007147—; CONF- 
8107124—). 

From 15. annual seminar on theoretical physics; Johannes- 
burg, South Africa (10 Jul 1980). 

An introduction on multiparticle shell model calcultions and 
a discussion of the nuclear structure of the Ofsub(7/2) proton shell 
nucleus ®°Ti, °*V, 5*Cr, 5*Mn, °*Fe, and ®°Co in terms of schemat- 
ic surface delta and realistic Kuo-Brown two particle interactions, 
are given. : 


24118 (INIS-SU—198, pp 495) Covariant description of 
excitation of nuclei with half-integral spin in electron scatter- 
ing at the cost of electromagnetic and weak interactions. 
Safin, M.Ya.; Bogdanov, Yu.P. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0l. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24119 (INIS-SU—198, pp 212) Analysis of the 
(u-,n)reaction on the *°Ca nucleus in the framework of the 
generalized model of the multipole giant resonance decay. 
Zhivopistsev, F.A.; Slivnoj, A.M. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24120 (INIS-SU—198, pp 561) Isomeric ratios of pho- 
tonuclear reaction yields for gamma radiation analysis. Davy- 
dov, M.G.; Kuznetsova, A.A.; Magera, V.G. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A01. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24121 (INIS-SU—198, pp 57-58) Excitation of odd nu- 
cleus states at inelastic scattering of fast neutrons. Avchuk- 
hov, V.D.; Baskova, K.A.; Vovk, A.B.; Gerus, T.M.; 
Govor, L.I.; Demidov, A.M. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24122 (INIS-SU—198, pp 59) Lifetimes of °*Fe levels by 
the Doppler shift attenuation method in the (n, n’y) reaction. 
Elenkov, D.V.; Lefterov, D.P.; Tumbev, G.Kh. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24123 (INIS-SU—198, pp 60) Lifetimes of °*Fe excited 
states. Chekushina, L.V.; Kosyak, Yu.G.; Kaipov, D.K.; 
Lysikov, Yu.A. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A0Q1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24124 (INIS-SU—198, pp 261) Change of the electron 
capture aa. by °’Co nuclei in chemical compounds. 
Makaryunas, K. Makaryunene, Eh.K.; Dragunas, A.K. 
1983. (In Deckes NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24125 (INIS-SU—198, pp 283) Study on the nuclear re- 
actions with subbarrier energy protons on the intermediate 
mass nuclei by an average resonance method. Nemashkalo, 
B.A.; Storizhko, V.E. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24126 (INIS-SU—198, pp 286) Study on the spin-flip 
probability in proton inelastic scattering on **Ti. Chubinskij, 
O.V.; Apdronov, Yu.F.; Vinogradov, L.I.; Gustova, L.V.; 
Stefanov, V.D. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24127 (INIS-SU—198, pp 296) Multiplicity distribution 
of nuclear stars. Bakanov, Le . Ermakov, K.N.; Lebedev, 
V.D.; Miroshkin, V.V.; Pashuk, V.V.; Stabnikov, M.V.; 
Tverskoj, M.G. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24128 (INIS-SU—198, pp 299) First-stage effect of mul- 
uilibrium nuclear reactions at the en- 


tistep processes in pre-eq ucleal 
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(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24188 (INIS-SU—198, pp 86) Gamma radiation spectra 
at bombardment of !2°Te and '°°Te by a particles. Avchuk- 
hov, V.D.; Baskova, K.A.; Vovk, A.B.; Shavtvalov, L.Ya. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24189 (INIS-SU—198, pp 87) Difference mass measure- 
ments of rare- earth nuclide isobars far from beta-stability 
band. Alkhazov, G.D.; Akhmonen, A.A.; Batist, L.Kh. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24190 (INIS-SU—198, pp 92) Sup(132)Ce(Tsub(1/ 
2)=3.51 hours) decay. Gromov, K.Ya.; Islamov, T.A.; Ka- 
linnikov, V.G.; Kononenko, G.A.; Lebedev, N.A.; Mu- 
minov, T.M.; Tangabaev, A.A.; Kholmatov, A.Kh. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24191 (INIS-SU—198, pp 94) Study on the sup(135)Ba 
excited states. Vylov, Ts.; Zhelev, Zh.T.; Mikhajlova, M.M. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ. ). 


From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24192 (INIS-SU—198, pp 96) '°*Ba energy level scheme. 
Govor, L.I.; Cherepantsev, Yu.K. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ.). 


From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24193 (INIS-SU—198, pp 98) Gyromagnetic ratio for the 
114 keV level of **°Pr. Akhmedova, G.; Badalov, N.B.; 
Khalikulov, A.B.; Malikov, M.M.; Maksudov, U.; Khazra- 
tov, T.; Tillyaeva, Kh. 1983. (in Russian). NTIS (US Sales 
Only), PC A99/MF A011. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24194 (INIS-SU—198, pp 99) Beta decay energy of 
M3Eu, 5Gd and 1°Dy. Veselov, G.V.; Ganbaatar, N.; Me- 
zilev, K.A.; Novikov, Yu.N.; Potempa, "A; Sergienko, V. A; 
Tarkani, F; Teterin, A.G. "1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24195 (INIS-SU—198, pp 100) Probabilities of K cap- 
ture in the ‘*°Eu decay. Begzhanov, R.B.; Gladyshev, D.A.; 
Azimov, K.Sh.; Mukhammadiev, A.; Narzikulov, M.; Sali- 
mov, S.Kh. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A0O1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24196 (INIS-SU—198, pp 102-103) Mixing parameters 
of transition multipolarities of '‘“*Sm according to the inter- 
acting boson model. Kratsikova, T.I1; Deryuga, V.A,; 
Finger, M. 1983. (In Russian). NTIS (Us Sales Only), PC 
A99/MF A011. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24197 (INIS-SU—198, pp 105) Excited states of the 
147Tb nucleus. Alkhazov, G.D.; Ganbaatar, N.; Gromov, 
K.Ya. 1983. (In Russian). NTIS ‘US Sales Only), PC A99/ 
MF AO01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24198 (INIS-SU—198, pp 106) Decay of **7Dy. Bykov, 
A.A.; Vitman, V.D.; Naumov, Yu.V.; Orlov, S.Yu.; Tara- 
sov, V.K. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A001. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24199 (INIS-SU—198, pp 246) Investigation of exponen- 
tiality of a decay law by an example of indium 116m. 
Gopych, P.M.; Zalyubovskij, I.1.; Sotnikov, V.V.; Shchus’, 
A.F.; Barchuk, I.F.; Butkin, V.S.; Golyshkin, V.I.; Ogorod- 
nik, A.F. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A011. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24200 (INIS-SU—198, pp 254) Specific features of exci- 
tation and de-excitation of nuclear states in metals. Batkin, 
1.S.; Churakova, T.A. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24201 (INIS-SU—198, pp 260) Search for chemical 
change of the electron capture probability by '°°Cd nucleus. 
Makaryunas, K.V.; Makaryunene, Eh.K. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24202 (INIS-SU—198, pp 292) Density dependence of 
the effective nucleon-nucleon forces and interaction of 25.7 
MeV protons with Mo isotopes. Knyaz’kov, O.M.; Zarubin, 
P.P.; Fretvurst, Eh.; Lindshtrem, G.; Reden, K.F.; Rikh, V. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24203 (INIS-SU—198, pp 303) Elastic and inelastic sub- 
barrier proton scattering on ‘**Sn nucleus. Gurbich, A.F.; 
Lunev, V.P.; Titarenko, N.N. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24204 (INIS-SU—198, pp 310) Study of the cross section 
for DT neutron radiative capture on '°In by the activation 
method. Demekhin, V.L.; Leshchenko, B.E.; Majdanyuk, 
V.K.; Peto, G. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24205 (INIS-SU—198, pp 310) Levels and +-transitions 
in ™7Sb from the wane reaction. Guzhovskij, 
B.Ya.; Protopopov, V.N. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF AO1. (CONF-8304144—Summ.). 
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From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24206 (INIS-SU—198, pp 311) Cross section for fast 
neutron activation of the keV level in ‘Ba. Bondar- 
enko, V.A.; Kuvaga, I.L.; Rezvaya, G.L.; Solomonova, 
T.L. 1983. (In Russian). NTIS (US Sales Only), PC A99/ 
MF A0O1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24207 (INIS-SU—198, pp 342) Photoneutron 
from **Rh and **’Au. Lepestkin, A.L.; Sidorov, V.I. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOI. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24208 (INIS-SU—198, Rs aa Alpha-alpha correlations 
in the sup(nat)Ag + “Ag (285 MeV) system. Artyukh, A.G.; 
Volkov, V.V.; Gridnev, G.F.; Grushetski, M.; Karch, V:; 
Mezentsev, AN: Mikheev, V.L; Pomorski, L. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24209 (INIS-SU—198, pp 364) Excitation spectrum of 
*Y in the Zr("Li,’Be)*Y reaction. Borzov, I.N.; Gluk- 
hov, Yu.A.; Dem’yanova, A.S.; Ogloblin, A.A.; ‘Sakuta, 
S.B.; Sukharevskij, V.V.; Tolokonnikov, S.V.; Fayans, S.A. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24210 (INIS-SU—198, pp 392) Choice of calibrating 
processes in nuclear-physical investigations and tables of 
atomic masses. Ignatochkin, A.E.; Chukreev, F.E. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOI. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24211 (INIS-SU—198, pp 432) Manifestation of a struc- 
ture of some intermediate mass nuclei in 20 MeV proton in- 
elastic scattering. Plavko, A.V. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol1. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24212 (INIS-SU—198, pp 566) Optimal planning experi- 
ments on the radioactive decay constants determination. 
Gopych, P.M.; Sotnikov, V.V. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. (CONF-8304144— 
Summ.). 

From ‘23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24213 (KFK—3621, pp 5-6) Neutron capture cross sec- 
tions of the stable xenon isotopes and their application in stel- 
lar nucleosynthesis. Reffo, G.; Venturini, G.; Beer, 


rer F. Nov 1983. NTIS (US Sales Only), PC ‘Alt/ 


= ‘Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24214 (KFK—3621, pp 6-7) Neutron cross sec- 
tions of sup(142,) sup(143,) ‘“4Nd, Mathews, G.J.; Kaeppeler, 
F.; Wisshak, K. Nov 1983. NTIS (US Sales Only), PC All/ 
MF AOI. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 
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24215 (KFK—3621, pp 7-8) sup(148,) °°Sm: A test for 
— Kecppeer, Fe Winters, R.R.; Reffo, G.; Men- 
. peler, F.; Wisshak, K. Nov 1983. NTIS (US 
Lomas Oly) FC PC All/MF AOl. 
In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


(KFK—3621, pp 49-50) Neutron decay of the 
giant quadrupole resonance in ®Zr. Eyrich, W.; Fuchs, K.; 
Hofmann, A.; Muehldorfer, B.; Scheib, U.; Rebel, H. Nov 
1983. NTIS (US Sales Only), PC All/MF AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24217 (KFK—3621, pp 51-52) Direct decay component 
of the isoscalar giant monopole resonance in ®Zr. Eyrich, 
W.; Fuchs, K.; Hofmann, A.; Muehldorfer, B.; Scheib, U.; 
Rebel, H. Nov 1983. NTIS (US Sales Only), PC All/MF 
A0l. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24218 (KFK—3621, pp 53-55) Study of isoscalar electric 
giant resonances by 156 MeV ‘°Li-scattering and (°Li,®Li'n)- 
coincidence experiments. Eyrich, W.; Fuchs, K.; Hofmann, 
A.; Scheib, U.; Tresp, M.; Rebel, H.; Muehidorfer, B.; 
Schloesser, H. Nov 1983. NTIS (US Sales Only), PC Al1/ 
MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24219 (KFK—3621, pp 90) Quadrupole moment of 
87Mo. Abela, R.; Kunold, W.; Oesterle, W.; Schneider, M.; 
Simons, L.M. Nov 1983. NTIS (US Sales Only), PC Al1/ 
MF AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24220 (KFK—3621, pp 115-117) Neutron and charged- 
particle production cross sections for 590 MeV protons on 
thin metal targets with 12 <= A <= 238. Buth, L.; Cier- 
jacks, S.; Hino, Y.; Raupp, F. Nov 1983. NTIS (US Sales 
Only), PC Al1/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24221 (LUIP—8303) Pion production and fragmentation 
of nuclei in high energy nucleus-nucleus collisions. Oskarsson, 
A. (Lund Univ. (Sweden). Dept. of Physics). 1983. 46p. 
NTIS (US Sales Only), PC A03/MF AOl. Order Number 
DE84701248. 

In collisions between nuclei at high energies one can study 
the behaviour of nuclear matter under extreme conditions, regard- 
ing nuclear density and temperature. The Bevalac and the CERN 
SC beams have been used and nuclear emulsion and scintillation 
telescopes have measured the reaction products. Collisions at 50A- 
200A MeV and at 2A GeV have been investigated. Proton spectra 
from ™C induced reactions at 85A MeV have been recorded for 
different targets. Energetic protons at large angles can be assumed 
to be emitted from a source moving with half the beam velocity 
and a temperature between 13 and 17 MeV, depending on the 
target. In collisions between nuclei, pions can be produced below 
290A MeV due to the internal Fermi motion of the nucleons. 
Subthreshold pion production has been studied for 1*C induced re- 
actions at 85A and 75A Mev. The cross-sections are consistent with 
a quasi-free nucleon-nucleon scattering picture, involving Fermi 
motion, Pauli blocking and pion reabsorption. '*C induced reac- 
tions in emulsion have been studied at 75A, 175A and 2000A MeV. 
It is shown that the excitation of the parts of the nuclei which are 
not overlapping (the spectators) increases with the beam energy. 
The **O projectile frequently breaks up into multiple He fragments. 
These events are associated with large impact parameters. Central 
collisions with Ag, Br target at 5S0A-110A MeV have been analysed 
separately. It is shown that the momentum transfer to the target nu- 
cleus is limited to a value considerably lower than the full momen- 
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tum transfer in a fusion reactions. Events are observed where there 
are numerous fragments with 3<Z<8. These multifragmentation 
events cannot be understood in a thermal approach. 


24222 (RL—83-064) Quantification of the hazards of fit- 
ting sums of exponentials to noisy data. Bromage, G.E. 
(Rutherford Appleton Lab., Chilton (UK)). Jun 1983. 15p. 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84701178. 

The ill-conditioned nature of sums-of-exponentials analyses is 
confirmed and quantified, using synthetic noisy data. In particular, 
the magnification of errors is plotted for various two-exponential 
models, to illustrate its dependence on the ratio of decay constants, 
and on the ratios of amplitudes of the contributing terms. On 
moving from two- to three-exponential models, the condition dete- 
riorates badly. It is also shown that the use of ‘direct’ Prony-type 
analyses (rather than general iterative nonlinear optimisation) 
merely aggravates the condition. 


24223 Energies of ground-state bands of even nuclei from 
generalized variable moment of inertia models. Bonatsos, D.; 
Klein, A. (Department of Physics, University of Pennsylva- 
nia, Philadelphia, Pennsylvania 19104). Atomic Data and 
Nuclear Data Tables; 30: No. 1, 27-48(Jan 1984). Contract 
AC02-76ER03071. 

Energies of ground-state bands of even open-shell nuclei 
have been fitted to the standard variable moment of inertia (VMI) 
two-parameter formula and to two physically motivated general- 
ized three-parameter formulas corresponding to the varible anhar- 
monic vibrator model (VAVM) and the generalized VMI model 
(GVMD). Energy levels for 150 nuclei are tabulated and compared 
with the model predictions. The parameters derived are also tabu- 
lated and are of future interest in defining an effective Hamiltonian 
for each band described. The improved fit obtainable from the gen- 
eralized models is emphasized. 


24224 (INIS-mf—8703, pp vp) Structure of states in odd 
deformed nuclei. Sterba, F. (Karlova Univ., Prague (Czecho- 
slovakia). Fakulta Matematicko-Fyzikalni). 1981. (In Czech). 
NTIS (US Sales Only), PC A08/MF AOl. (CONF- 
8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24225 (INIS-mf—8703, pp vp) Nuclear orientation of 
1787. u(Gd). Kracikova, T.I.; Davaa, S.; Finger, M.; Lebedev, 
N.A.; Pavlov, V.N. (Joint Inst. for Nuclear "Research, 
Dubna (USSR)). 1981. (in Czech). NTIS a Sales Only), 
PC A08/MF A01. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24226 (INIS-mf—8703, pp vp) Nuclear orientation of 
169°Yb(Fe). Davaa, S.; Dupak, J.; Konicek, J.; Kracikova, 
T.1.; Prochazka, I.; Finger, M.; Fominykh, M.I.; Tsupko-Sit- 
nikov, V.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR)); Hamilton, W.D.; Girit, C. (Sussex Univ., Brighton 
(UK). School of Mathematical and Physical Sciences). 1981. 
(In Czech). NTIS (US Sales Only), PC A08/MF AOl. 
(CONF-8108164—Pt. 1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24227 (INIS-SU—198, pp 169) Isotopic effect origin of 
charge radii in sup(183-196)Hg. Krygin, G.B.; Mitrokhin, 
V.E. 1983. (in Russian). NTIS (US Sales Only), PC A99/ 
MF AO1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24228 (INIS-SU—198, pp 210) Investigation of strength 
functions of 1* level radiative widths in deformed nuclei. 
Balaev, S.K.; Kuliev, A.A.; Salamov, D.I. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF AOl1. (CONF- 
8304144—Summ.). 
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From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24229 (INIS-SU—198, pp nae eaten interaction of 
181Tq in the Laves cubic phases. Aksel’rod, Z.Z.; Komissar- 
ova, B.A.; Kryukova, L.N.; Resaes G.K.; Sorokin, A.A. 
1983. (In ’ Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24230 (INIS-SU—198, pp 113) Conversion electrons 
from short-lived Ho nuclide decay. Ganbaatar, N.; Kormitski, 
Ya.; Mezilev, K.A.; Novikov, Yu.N.; Nurmukhamedov, 
A.M.; Potempa, A.; Senyavski, E.; Tarkani, F. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AO1. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24231 (INIS-SU—198, pp 114) Internal conversion coef- 
ficients of some transitions in °*Sm and ‘°*Gd. Kartashov, 
V.M.; Troitskaya, A.G. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24232 (INIS-SU—198, pp 116) Study on the KX-rays in 
152Fu decay. Sergienko, V.A.; Vorontsovskij, A.V.; Naim, 
M.; Lebedev, P.P. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24233 (INIS-SU—198, pp 119) Study on the '°°Gd in the 
(n,nsup(’)y) reaction. Berzin’, Ya.Ya.; Guseva, T.V.; 


Prokof'ev, P.T.; Tamberg, Yu.Ya. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol1. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24234 (INIS-SU—198, pp 126-127) Study on the radioac- 
tive decay of nuclides with A=161. Vylov, Ts.; Ganbaatar, 
N.; Islamov, T.A.; Kalinnikov, V.G.; Kuznetsov, V.V.; Ste- 
ajlov, V.IL; Yushkevich, Yu.V. 1983. (In Russian). NTIS 
cus Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ.). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24235 (INIS-SU—198, pp 130) **Dy levels excited in 
the (n,nsup(’)y) reaction on the fast neutrons. Bondarenko, 
V.A.; Kuvaga, I.L.; Prokof‘ev, P.T. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0Ol. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24236 (INIS-SU—198, pp 131) Analysis of properties of 
the excited states of ‘Er. Morozov, V.A.; Budzynski, M. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24237 (INIS-SU—198, pp 132) Gamma radiation in 
168Tm decay. Adam, I.; Gnatovich, V.; Zvol’ska, V.; 
Zvol'ski, I.; Kratsik, B.; Fisher, M. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A011. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24238 (INIS-SU—198, pp 133-134) ‘Yb states excited 
in ‘Lu decay. Adam, I.; Gnatovich, V.; Zvol'ska, V.; 
Zvol'ski, I.; Kratsik, B.; Kugler, A. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF A0Ol. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24239 (INIS-SU—198, oe 138- —_ Mixing parameters 
of multipolarities for the * tions, Davaa, S.; Kratsi- 
kova, T.I.; Dupak, Ya.; Konichek, Ya.; Lebedev, N.A.; 
Prokhazka, 1; Finger, M.; Gamil’ton, U.D.; Girit, Ts. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOI1. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24240 (INIS-SU—198, pp 140-141) ey-coincidence spec- 
tra in the ‘*Lu decay. Part 2. Budzyak, A.V.; Gromov, 
K.Ya.; Dzhelepov, B.S.; Kuznetsov, V.V.; Shestopalova, 
S.A. 1983. (In Russian). "NTIS (US Sales Only), A99/ 
MF A0O1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24241 (INIS-SU—198, pp 143) Determination of internal 
conversion line intensity ratios on L subshells for 133 keV in 
sup(181)Ta. Bulgakov, V.V.; Gavrilyuk, V.I.; Lashko, A.P.; 
Lyutyj, I.N.; Muzalev, P.N.; Sidorenko, L.P.; Stril’chuk, 
N.V.; Feoktistov, A.I.; Kharlanov, V.B. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24242 (INIS-SU—198, pp 145) Study of sup(183)W in 
the (n,nsup(’)a) reaction. Bejtin’sh, M.R.; Prokof'ev, P.T. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24243 (KFK—3621, pp — sup(179,) *°Hf and 
180Ta(n,y) cross sections and their contribution to stellar nu- 
cleosynthesis. Macklin, R.L.; aie o Nov 1983. NTIS (US 
Sales Only), PC All/MF Al. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24244 (KFK—3621, pp 48) Determination of the multi- 
polarity of prompt electromagnetic transitions from angular 
distribution of conversion electrons. Faust, H.R.; Klewe-Ne- 
benius, H.; Rebel, H.; Wisshak, K. Nov 1983. NTIS (US 
Sales Only), PC Al1/MF AOI. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24245 (LUIP—8307) be pac spectroscopy of rare- 
earth nuclei. Yrast isomerism and bandcrossings. Jonsson, 
S.G. (Lund Univ. (Sweden). Dept. of Physics). 1983. 27p. 
UNFD6/NFFK—7030/1-24(1983)). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE84701250. 
High-spin states in the rare-earth nuclei *Er, **°"Yb and 
1657_y were populated in heavy-ion fusion reactions. The half-life of 
an isomeric state in **Er was measured and its spin and parity de- 
termined as 27/2*+. The low lying levels were explained as configu- 
rations involving three valence neutrons in the f7/2, h9/2 and i13/2 
orbitals and an octupole state. In ‘Yb, particle-rotor calculations 
reproduce accurately energies in the g-band and S-band and ob- 
served branchings from levels in these bands. In '*'*7Yb CSM 
calculations and constructed multiple-quasineutron routhians are 
compared with the experimental ones. Systematics of crossing fre- 
quencies and signature splitting are summarized and discussed. The 
B(M1) values are calculated for odd-N Yb nuclei and compared 
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with particle-rotor calculations. The crossing frequencies for band 
in ‘*5Lu were determined and their variations discussed. 


24246 Nuclear data sheets for =e _ 157. Bunting, R.L.; 
Reich, C.W. (Idaho National Engin ne Laboratory, EG 
& G Idaho, Inc., Idaho Falls, Idaho & 83415, USA). Nuclear 
Data Sheets; 39: No. 1, 103-182(May 1983). 

The experimental decay and reaction data which relate to 
the nuclides in the A = 157 mass chain have been reviewed. Se- 
lected experimental data and discussions for rotational-band assign- 
ments are presented, together with detailed level schemes and 
adopted properties. The reader should be aware of continuing ex- 
perimental activity in *Gd(n,y), “"Sm B- "Eu B”, and **" ¢€ 
decays. Preliminary results from these measurements have been 
considered in this evaluation. 


24247 (CEA-CONF—7038) Linear momentum transfer 
on the 30 MeV/A *Ne + *°Bi system. Nebbia, G.; La 
Rana, G.; Tomasi, E. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Sep 1983. lp. (CONF- 
830833—22-Summ.). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84750771. 

From International conference on nuclear physics; Florence, 
Italy (29 Aug 1983). 


24248 (INIS-mf—8703, pp vp) Multiparameter measure- 
ment of ternary fission. Bayer, R.; Dlouhy, Z.; Svanda, J. 
(Ceskoslovenska Akademie Ved, Rez. Ustav Jaderne 
Fyziky); Wilhelm, I. (Karlova Univ., Prague (Czechoslova- 
kia). Fakulta Matematicko-Fyzikalni). 1981. (In Czech). 
NTIS (US Sales Only), PC A08/MF AOl. (CONF- 
8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24249 NIS-SU—198, pp 471) Elastic scattering of deu- 
terons on *°*Pb in an adiabatic approximation. Il'in, A.P.; 
Terenetskij, K.O. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF AO1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24250 (INIS-SU—198, pp 173) Isotopic shift and nucleus 
size. Kolesnikov, N.N.; Rostovskij, V.S.; Starosortnikov, 
M.I. 1983. (In Russian). NTIS (US Sales ‘Only), PC A99/ 
MF AO1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24251 {MINIS-SU—198, pp 201) Calculation of M1 reso- 
nance in **Pb with account for the "1plh + 3~ -phonon” 
ion. Kamerdzhiev, S.P.; Tkachev, V.N. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ.). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24252 (INIS-SU—198, pp 207) Effect of spin-orbital 


forces on magnetic tions in odd nuclei in the ?*°Pb 
region. Dmitriev, V.F.; Telitsyn, V.B. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24253 (INIS-SU—198, pp 208) Hyperfine splitting in 
muonic atoms in the theory of finite Fermi systems. Dmi- 
triev, V.F.; Telitsyn, V.B. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24254 (INIS-SU—198, raoPP 150) Gamma-gamma coinci- 
dences in the decay of °At. Brudanin, V.B.; Vakhtel’, 
V.M.; Golovkov, N.A.; Dzhelepov, B.S.; Ivanov, R.B.; 
Mikhajlova, M.A. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24255 (INIS-SU—198, pp 151) States of fsub(7/2)fsub(5/ 
2) and fsub(7/2)psub(3/2) multiplets of **Bi. Rozantsev, 
I.N.; Sorokin, A.A. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24256 (JINR—E-4-83-16) Existence of coherent rotation- 
al states in nuclei. Brandus, I.; Carstoiu, F.; Dumitrescu, O. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1983. 1lp. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701243. 

The contribution of the 8-vibrational band in the structure 
of the coherent rotational states formed in the heavy ion collision is 
analysed. It is shown that the coherence does not dissappear if B- 
vibrational band is accounting for when the energy of the projectile 
is not too high (approximately 75% of the barrier’s height) and the 
absorbtive part is few per cent of the real part of the interionic po- 
tential. 


24257 (KFK—3621, pp 45-46) Inclusive y-ray spectra 
from ?°°Pb bombarded by 73-156 MeV ®Li ions. Albinska, 
M.; Klewe-Nebenius, H.; Albinski, J.; Rebel, H.; Gils, H.J.; 
Buschmann, ae Zagromski, S. Nov 1983. NTIS (Us Sales 
Only), PC All/MF AOl1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24258 (KFK—3621, pp 52-53) Study of the low energy 
octupole giant resonance in °°Zr via (a,a'y) coincidence ex- 
periments, Eyrich, W.; Fuchs, K.; Hofmann, A.; Scheib, U.; 
Muehldorfer, B.; Rebel, H. Nov 1983. NTIS (US Sales 
Only), PC Al1/MF AO1. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24259 (KFK—3621, pp 71-72) Quadrupole moments of 
odd Pb isotopes from hyperfine structure of the (6p? *Po - 
6p7s *P,°) atomic transition in PbI. Dembczynski, J.; Rebel, 
H. Nov 1983. NTIS (US Sales Only), PC Al1/MF AO1. 

In Annual report on nuclear physics activities from Jul 1, 
1982 - June 30, 1983. 


24260 (TRI-PP—83-125) Transient magnetic fields and 
M1 properties of nuclei near 7°°Pb. Haeusser, O. (British Co- 
lumbia Univ., Vancouver (Canada). TRIUMF Facility; 
Simon Fraser Univ., Burnaby, British Columbia (Canada)). 
1983. 10p. (CONF-8311106—2). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84900952. 

From International symposium on electromagnetic properties 
of atomic nuclei; Tokyo, Japan (9 Nov 1983). 

Transient fields experienced by recoil nuclei decelerating in 
ferromagnetic Gd are now sufficiently well known that g-factors of 
short-lived states in heavy nuclei can be measured with good accu- 
racy. The transient field method has been applied to determine the 
g-factors of the first two excited states in ?°Tl. After applying cor- 
rections for configuration mixing, magnetic moments of the proton 
hole orbitals 3s/sub 1/2/~! and 2d/sub 3/2/~' have been deduced. 
Both of these show substantial deviations from the free nucleon 
values. It is shown that a large body of data on magnetic moments 
and 1-allowed B(M1) values in nuclei near 7°°Pb can be explained 
by a combination of core polarization effects and meson exchange 
currents. Although A isobar-nucleon hole components contribute 
significantly to the quenching of B(M1) values they are too small to 
account for the observed deviations of the magnetic moments. 24 
references. 
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24261 Giant resonance and relativistic effects on sub-bar- 
rier heavy-ion elastic scattering. Baltz, A.J. (Brookhaven Na- 
tional Lab., Upton, NY (USA). Physics Dept.); Hussein, 
M.S. (Sao Paulo Univ. (Brazil). Inst. de Fisica). Physics Let- 
ters, [Section] B; 132: No. 4-6, 274-278(1 Dec 1983). 

The effect of virtual Coulomb excitation of giant dipole and 
quadrupole resonances as well as of relativity on sub-barrier elastic 
scattering of heavy ions are investigated. A closed expression for 
the effect of giant quadrupole excitation is obtained from the adia- 
batic polarization potential and is compared with optical model and 
coupled channels calculations. A closed expression is also presented 
for the angular deviation from Rutherford scattering due to special 
relativity. 


24262 (CEA-CONF—6953) Evidence for pear shape in 
the fission of 7*‘Th and 2**Th, Blons, J.; Fabbro, B.; Hisleur, 
J.M.; Julien, J.; Mazur, C.; Patin, Y.; Paya, D.; Ribrac, M. 
(CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France); CEA Centre d’Etudes de Bruyeres-le- 
Chatel, 92 - Montrouge (France)). Sep 1983. lp. (CONF- 
8309210—2-Summ.). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84751061. 

From 11. European conference on physics and chemistry of 
complex nuclear reactions; Austrans, France (5 Sep 1983). 

Portions are illegible in microfiche products; Published in 
summary form only. 


24263 (INIS-SU—198, pp 479) Thrust and dynamics of 
nuclear matter compression in collisions of fast atomic nuclei. 
Kiselev, S.M. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24264 (INIS-SU—198, pp 480) Correlations in collisions 
of fast atomic nuclei. Kiselev, S.M. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24265 (INIS-SU—198, pp 196) Accounting for multiple 
passage through internal barrier in delayed fission with a two- 
hump barrier. Izosimov, I.N. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A011. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24266 (INIS-SU—198, pp 197) Structure of wave func- 
tions and electric characteristics of aligned states. Brianson, 
Sh.; Mikhajlov, I.N.; Safarov, R.Kh.; Usmanov, F.N. 1983. 
(In Russian). NTIS" (US Sales Only), PC A99/MF AOl. 
(CONF-8304144—Summ.). 

From 23. ae on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24267 (INIS-SU—198, pp 294) Dependence of space 
parity violation effects on the characteristics of initial and 
final states of heavy nucleus fission by polarized neutrons. 
Aleksandrovich, A.Ya.; Val'skij, G.V.; Petrov, G.A.; Petuk- 
hov, A.K.; Pleva, Yu.S. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24268 (INIS-SU—198, pp 315) Alpha spectrum from the 
237Np(p, a)?*4U reaction at Esub(p)=11.0 MeV. Andreev, 
M.F.; Gladkov, V.V.; Zavgorodnij, V.A.; Serov, V.I. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ.). 

From 23. cae. on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


65 PHYSICS. Il. 
6530 Nuclear Theory 


24269 (ITEF—167(1982)) Microscopic model of collision 
of fast (Esub(lab) > 100 MeV per nucleon) atomic nuclei with 
potential internucleon interaction. Correlations. Kiselev, S.M. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR Moscow. Inst. Teoreticheskoj i 
Ehksperimental’ noj Fiziki). 1982. 22p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701241. 

Correlation functions measured in first correlation experi- 
ments studying collisions of fast heavy ions are calculated within 
the frames of a microscopic model with internucleon potential 
interaction for Ne + u reaction at Esub(lab.) = 400 MeV/nucleon. 
All the correlation effects are reflected in the model and when 
comparison is possible the correlation functions well agree with the 
experimental ones. The calculations permitted to point out a corre- 
lation function most sensitive to NN type interaction among the 
present correlation functions. 


24270 (KFK—3621, pp 14-15) Neutron capture cross 
section of 7° Am in the energy range from 5 to 250 keV. Wis- 
shak, K.; Kaeppeler, F.; Rupp, G. Nov 1983. NTIS (US 
Sales Oniy), PC All/MF A01. (KFK—3503). 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24271 (ZfK—491, pp 122-124) High-energy end of the 
neutron spectrum from spontaneous fission of °*Cf. Maerten, 
H.; Seeliger, D.; Stobinski, B. (Technische Univ., Dresden 
(German Democratic Republic). Sektion Physik). Dec 1982. 
NTIS (US Sales Only), PC A10/MF A01. (CONF-821197— 


From 12. international symposium on nuclear physics; Gaus- 
sig, German D.R. (22 Nov 1982). 

Some experiences of fission neutron spectrum measurements 
up to very high emission energies emphasizing experimental princi- 
ples and necessary corrections of the data are summarized. Apply- 
ing an effective particle suppression method to reduce the back- 
ground and measuring the time of flight of the neutrons and the 
corresponding light output in the scintillator two-dimensionally, the 
high-energy end of the ***Cf(sf) neutron spectrum from 11 up to 30 
MeV was detected. 
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24272 (BNL-NCS—51694) IAEA advisory group meeting 
on basic and applied problems of nuclear level densities. Bhat, 
M.R. (ed.). (Brookhaven National Lab., Upton, NY (USA)). 
Jun 1983. Contract AC02-76CHO00016. 409p. (CONF- 
830465—). NTIS, PC A18/MF A011; 1; GPO Dep. Order 
Number DE84004474. 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Separate entries were made in the data base for 17 of the 19 
papers included. Two papers were previously included in the data 
base. Workshop reports are included on (1) nuclear level density 
theories and nuclear model reaction cross-section calculations and 
(2) extraction of nuclear level density information from experimen- 
tal data. (WHK) 


24273 (BNL-NCS—51694, pp 57-74) Moment method 
calculations of nuclear level densities. Grimes, S.M. (Ohio 
Univ., Athens). Jun 1983. NTIS, PC A18/MF AOI. 
(CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

A summary of the limitations of level density calculations 
which omit the two-body force is presented. An alternative proce- 
dure which allows inclusion of such forces is now available. Some 
early results with these moment methods suggest that they will be 
very useful in level density calculations. Significant remaining prob- 
lems include the uncertainty in some of the input parameters and 
the computer time demands of these calculations. 20 references. 
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24274 (BNL-NCS—51694, pp 85-88) Level density ap- 
proach to perturbation theory and: inverse-energy-weighted 

rules. Halemane, T.R. (State University College, Fredo- 
nia, NY). Jun 1983. NTIS, PC Al8/MF A0Ol. (CONF- 
830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; _— NY, USA (11 — 1983). 

The terms in the familiar Rayleigh-Schroedinger perturba- 
tion series involve eigenvalues and eigenfunctions of the unper- 
turbed operator. A level density formalism, that does not involve 
computation of eigenvalues and eigenfunctions, is given here for 
the perturbation series. In the CLT (central limit theorem) limit the 
expressions take very simple linear forms. The evaluation is in 
terms of moments and traces of operators and operator products. 3 
references. 


24275 (BNL-NCS—51694, pp 91-104) Application of 
number theoretical methods for the calculation of nuclear 
level densities. Meneses, A.M.A. (Kernforschungszentrum 
Karlsruhe GmbH, Germany). Jun 1983. NTIS, PC Al8/MF 
AO01. (CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

The application of certain mathematical methods of number 
theory to compute the nuclear level density has been a well estab- 
lished procedure for many years. The analytical calculations pro- 
vide closed formulas which have the advantage, on one side, to 
show the physical meaning of the appearing parameters and, on the 
other side, to provide simple analytic relations useful for applica- 
tions. In this work, the most relevant contributions related to 
number theory are briefly reviewed. The asymptotic calculation of 
the partition function (needed to estimate the entropy at the saddle 
point) is an example of the usefulness of the standard methods of 
number theory for level density studies. The application of such 
methods led recently to more general results than the usual Bethe- 
formula or similar relations. 22 references. 


24276 (BNL-NCS—51694, pp 105-111) Exact calculation 
of level densities for non interacting many-fermion systems. 
Jacquemin, C. (Institut de Physique Nucleaire, Orsay, 
France). Jun 1983. NTIS, PC A18/MF A0Ol. (CONF- 
830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

We have developed a recursive method to exactly calculate 
level densities of many fermion systems in large model spaces. A 
short review of the method is given. Some illustrative calculations 
are made for Calcium isotopes and lead 208. Results of saddle 
points approximation are compared to exact ones for Calcium iso- 
topes. 6 references. 


24277 (BNL-NCS—51694, pp 113-142) Particle-hole 
state densities for preequilibrium calculations and for closed 
and open configurations. Kalbach, C. (Duke Univ., Durham, 
— Jun 1983. NTIS, PC A1l8/MF A01. (CONF-830465— 


From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

The current status of simple state densities for fixed numbers 
of quasiparticle degrees of freedom is discussed. The state densities 
are derived for the case of equally spaced single particle states. 
Special emphasis is given to the case in which states with unbound 
particle degrees of freedom are differentiated from the remaining 
configurations. Some important details are discussed and open prob- 
lems, particularly relating to deviations from the simple equi-spac- 
ing model, are considered. 19 references. 


24278 (BNL-NCS—51694, pp 143-160) Level density in 
unified preequilibrium and equilibrium models. Gruppelaar, 
H. (Netherlands Energy Research Foundation ECN, 
Petten). Jun 1983. NTIS, PC A1l8/MF AOl. (CONF- 
830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

In this paper the use of phenomenological level-density for- 
mulas in statistical pre-equilibrium and equilibrium models is dis- 
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cussed with the aim to obtain a simple expression for insertion in a 
proposed unified model. A renormalized particle-hole level-density 
formula that is asymptotically equal to the backshifted Fermi-gas 
expression of Dilg et al. is suggested. Furthermore, the relations be- 
tween various statistical models are discussed. It is shown that the 
Hauser-Feshbach, Weisskopf-Ewing and (pre-)equilibrium exciton 
models can be derived from the unified model mentioned before. 
However, some factors containing spin cut-off parameters remain. 
These problems are due to assumptions with regard to the spin dis- 
tribution of the level density and the spin population during equili- 
bration of the composite state. 11 references. 


24279 (BNL-NCS—51694, pp 161-185) Energy depend- 
ence of the rotational enhancement factor in the level density. 
Hansen, G.; Jensen, A.S. (Univ. of Aarhus, Denmark). Jun 
1983. NTIS, PC A18/MF A01. (CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

The one-shell SU3-energies are given and the corresponding 
level density is calculated approximately by use of a distribution 
function for the SU3-quantum numbers. The calculation is extended 
to include many shells by a renormalization procedure and an effec- 
tive one-shell interaction. The traditional level density is then ob- 
tained from the related mean-field Hamiltonian which corresponds 
to a deformed harmonic oscillator potential. Various rotational en- 
hancement factors are considered. Numerical results are obtained 
and comparison between SU3- and traditional level density allow 
the first computation of the energy dependence of the rotational en- 
hancement factor. A transition from axial to spherical level density 
is found. A simple parametrization is suggested in terms of a defor- 
mation dependent half value energy and a transition width. 26 ref- 
erences. 


24280 (BNL-NCS—51694, pp 187-202) Review of recent 
phenomenological approaches to the description of nuclear 
level densities. Ramamurthy, V.S.; Kataria, S.K.; Kapoor, 
S.S. (Bhabha Atomic Research Centre, Bombay, India). Jun 
1983. NTIS, PC A18/MF A01. (CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

The phenomenological approaches to the nuclear level den- 
sity problem are discussed in the light of recent numerical calcula- 
tions based on sophisticated microscopic models of nuclei. Recent 
semiempirical prescriptions to take into account shell and pairing 
corrections, collective effects and finite size and shape corrections 
to nuclear level densities are reviewed. Uncertainties and possible 
improvements are also discussed. 38 references. 


24281 (BNL-NCS—51694, pp 203-218) Limits and valid- 
ity of the phenomenological Gilbert-Cameron level density ap- 
proach. Reffo, G. (ENEA, Bologna, Italy). Jun 1983. NTIS, 
PC A18/MF AO1. (CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

The level density models studied and the methods adopted 
for practical purposes are briefly reviewed, with special emphasis 
on the problem of pairing correction and spin distribution of p-h 
level density. 13 references. 


24282 (BNL-NCS—51694, pp 219-244) Statistical infer- 
ence of level densities from resolved resonance parameters. 
Froehner, F.H. (Kernforschungszentrum, Karlsruhe, Ger- 
many). Jun 1983. NTIS, PC A1l8/MF A0Ol. (CONF- 
830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

Level densities are most directly obtained by counting the 
resonances observed in the resolved resonance range. Even in the 
best measurements, however, weak levels are invariably missed so 
that one has to estimate their number and add it to the raw count. 
The main categories of missing-level estimators are discussed in the 
present review, viz. (i) ladder methods including those based on the 
theory of Hamiltonian matrix ensembles (Dyson-Mehta statistics), 
(ii) methods based on comparison with artificial cross section 
curves (Monte Carlo simulation, Garrison's autocorrelation 
method), (iii) methods exploiting the observed neutron width distri- 
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bution by means of Bayesian or more approximate procedures such 
as maximum-likelihood, least-squares or moment methods, with var- 
ious recipes for the treatment of detection thresholds and resolution 
effects. The language of mathematical statistics is employed to clar- 
ify the basis of, and the relationship between, the various tech- 
niques. Recent progress in the treatment of resolution effects, detec- 
tion thresholds and p-wave admixture is described. 37 references. 


24283 (BNL-NCS—51694, pp 247-290) Extraction of 
level density information from non-resonant reactions. 
Vonach, H. (Institut fuer Radiumforschung und Kernphy- 
sik, Vienna, Austria). Jun 1983. NTIS, PC Al8/MF AOl. 
(CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

The currently used methods to derive nuclear level density 
from study of non-resonant nuclear reactions are critically re- 
viewed. The problem of extracting level densities from the particle 
spectra observed in compound nucleus reactions are addressed in 
some detail. Problems discussed include optimum choice of experi- 
mental conditions to minimize non-compound contributions, proce- 
dures to invert the equations of the statistical model with angular 
momentum conservation in order to derive specific level density in- 
formation from comparison of model calculations with measured 
particle emission cross-sections, choice of optical model parameters 
for such calculations and uncertainty estimates for level densities 
derived in this way including the uncertainties in the input param- 
eters for the model calculations. Other methods for deriving level 
densities like level counting in the region of resolved levels or the 
analysis of nuclear level widths derived from Ericson fluctuations, 
blocking experiments or other methods are discussed only briefly 
with respect to their most important methodological problems. Fi- 
nally, after a short summary of the level density results achieved 
from the study of nuclear reactions, suggestions are made how our 
knowledge of nuclear level densities could be improved in the most 
efficient way by further use of the discussed methods. 77 refer- 
ences. 


24284 (BNL-NCS—51694, pp 291-310) Systematics of 
the nuclear level densities. Rohr, G.H. (Commission of the 
European Communities - JRC, Geel, Belgium). Jun 1983. 
NTIS, PC A18/MF A0O1. (CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

Neutron resonance data are applied to study properties of 
highly excited states in nuclei. A level density systematics of com- 
pound resonances for a large number of nuclei of different even- 
odd character is discussed. The interpretation of the rather compli- 
cated structure in the systematics is that there is a step-shaped base 
line for the level density parameter formed by nuclei with minimal 
effects from residual interaction and no shell effects. This base line 
is used to answer questions relevant not only to level densities but 
also to nuclear physics in general. The step-like behaviour of the 
base line for light and medium-light nuclei is interpreted as changes 
in the level density due to changes of the average number of parti- 
cles and holes participating in the compound excitation. The proof 
that the compound states in light and neutron closed shell nuclei 
are doorway (2plh) states and therefore do not fulfil the Bohr as- 
sumption for a compound state may explain non-statistical effects 
observed in the capture process. Deviations of the level density pa- 
rameter from the base line are interpreted as the effect of short 
range forces. A few examples are given and discussed for different 
mass regions. In the neighbourhood A ~ 75 the reduction of the 
pairing energy is assumed to be due to the blocking effect. In the 
mass range of the actinides the pairing energy has been readjusted 
at high excitation energy and at A ~ 105 it is shown that for neu- 
tron rich nuclei n-p interactions play the major role. Finally, the 
question is discussed whether or not there is a collective enhance- 
ment at higher excitation energy. 22 references. 


24285 (BNL-NCS—51694, pp 311-343) Impact of nucle- 
ar level density models on cross section calculations. Arthur, 
E.D. (Los Alamos National Lab., NM). Jun 1983. NTIS, 
PC A18/MF AOl1. (CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 
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The role of different level density formulations in applied 
Hauser-Feshbach calculations is examined through comparison to 
varied types of neutron-induced experimental data. Results obtained 
using two phenomenological models that are widely employed in 
cross-section calculations, the Gilbert Cameron and back-shifted 
Fermi-gas models, are compared with each other and to such data. 
Additionally, results from microscopic level density calculations 
that use realistic single particle levels are presented. Such calcula- 
tions provide stringent tests with which the performance of these 
microscopic models in applied Hauser-Feshbach calculations can be 
assessed. In the course of such comparison, experimental data that 
are particularly sensitive to level density effects are identified. Fi- 
nally, the question of consistency between state densities occurring 
in preequilibrium calculations and level densities employed in statis- 
tical calculations is addressed. Examples are provided of initial ef- 
forts to ensure such consistency in cases where phenomenological 
density models are used. 35 references. 


24286 (BNL-NCS—51694, pp 345-373) Fission cross-sec- 
tions and the nuclear level density. Lynn, J.E. (AERE, Har- 
well, England). Jun 1983. NTIS, PC Ai8/MF AOl. 
(CONF-8 5S—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

We have reviewed fission cross-section theory to draw atten- 
tion particularly to its requirements for information on the nuclear 
level density and in particular its dependence on nuclear deforma- 
tion. The status of level density theory is reviewed from this point 
of view, and it is demonstrated again that collective enhancement 
factors must play a major role in affecting the magnitude of fission 
cross-sections. The collective enhancement appears to remain at 
least partially effective up to excitation energies of at least 20 MeV. 
39 references. 


24287 (BNL-NCS—51694, pp 375-378) Temperature-in- 
duced deformation: a possible mechanism for washing out of 
spherical shell effects. Schmidt, K.H.; Keller, J.G.; Vermeu- 
len, D. (Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt, Germany). Jun 1983. NTIS, PC Al8/MF AOl1. 
(CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

The interplay of shell structure and rotational motion in the 
nuclear level density is discussed. The results of a schematic calcu- 
lation reveals a washing out of spherical shell effects at much lower 
excitation energies than expected if only the intrinsic level density 
is considered. 8 references. 


24288 (BNL-NCS—51694, pp 383-391) Semi classical 
approach to nuclear level densities. Treiner, J. (Institut de 
Physique Nucleaire, Orsay, France). Jun 1983. NTIS, PC 
A18/MF A01. (CONF-830465—). 

From IAEA meeting on basic and applied problems of nu- 
clear level densities; Upton, NY, USA (11 Apr 1983). 

It is shown that the semi classical approach provides a satis- 
factory scheme explaining the known features of the macroscopic 
systematics of the level density parameters. The transparency of the 
method makes it easy to incorporate the experimental information 
in the nuclear effective interaction used in more microscopic ap- 
proaches. 10 references. (WHK) 


24289 (CEA-CONF—6952) Chiral filter, axial charges 
and Gamow-Teller strengths. Rho, M. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Sep 1983. 10p. (CONF-830970—9). NTIS (US 
Sales Only), PC A02/MF A0Ol. Order Number 
DE84751056. 

From International symposium on highly excited states and 
nuclear structure; Orsay, France (5 Sep 1983). 

The different ways that nuclear matter responds to the weak 
axial-vector current are interpreted in terms of modification of the 
“vacuum” in baryon-rich environments. The notion of “chiral 
filter” is introduced. Use of a ward identity is suggested. The 
Gamow-Teller quenching and the enhanced axial charge in O* <-- 
>O° transitions follow from this. I also discuss briefly possible rel- 
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evance of the nucleon as a topological soliton configuration to the 
global property of nuclear axial response functions. 


24290 (CEA-CONF—6967) Sum-rule approach to giant- 
resonance states. Suzuki, T. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Sep 1983. 
8p. (CONF-830970—10). NTIS (US Sales Only), PC A02. 
Order Number DE84751059. 

From International symposium on highly excited states and 
nuclear structure; Orsay, France (5 Sep 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

The structure of giant resonance states are studied with the 
aid of sum rules. The sum rule for the nuclear current yields an ir- 
rotational velocity field for the doorway states. The relationship be- 
tween zero-range forces and separable forces in the random phase 
approximation is derived using a sum rule for transition densities. 
Tomanaga theory provides us with the reason why zero-range 
forces and the Q-Q force predict the same excitation energy for the 
quadrupole mode. This is because both the effective forces do not 
yield the restoring force. The restoring force coming from the in- 
creasing of the kinetic energy well reproduces the mass number de- 
pendence of the experimental values of the excitation energy. To- 
managa theory explains also the narrow damping width of the col- 
lective quadrupole state as a result that its collective momentum 
commutes with zero-range forces. 


24291 (CEA-N—2354) Phenomenological approaches of 
dissipative heavy-ion collisions. Ngo, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Sep 1983. 302p. (In French). NTIS (US Sales 
Only), PC A14/MF AO1. Order Number DE84751053. 

Portions are illegible in microfiche products. 

These lectures describe the properties of dissipative heavy 
ion collisions observed in low bombarding energy heavy ion reac- 
tions. These dissipative collisions are of two different types: fusion 
and deep inelastic reactions. Their main experimental properties are 
described on selected examples. It is shown how it is possible to 
give a simple interpretation to the data. A large number of phenom- 
enological models have been developped to understand dissipative 
heavy ion collisions. The most important are those describing the 
collision by classical mechanics and friction forces, the diffusion 
models, and transport theories which merge both preceding ap- 
proaches. A special emphasis has been done on two phenomena ob- 
served in dissipative heavy ion collisions: charge equilibratium for 
which we can show the existence of quantum fluctuations, and fast 
fission which appears as an intermediate mechanism between deep 
inelastic reactions and compound nucleus formation. 


24292 (CONF-8403101—1) Baryon distribution in rela- 
tivistic heavy-ion collisions. Wong, C.Y. (Oak Ridge Nation- 
al Lab., TN (USA)). 1984. Contract AC05-840R21400. 5p. 
NTIS, PC A02/MF A0l; GPO Dep. Order Number 
DE84008509. 

From 3. winter workshop on nuclear dynamics; Copper 
Mountain, CO, USA (5 Mar 1984). 

Recently there has been considerable interest in highly rela- 
tivistic heavy-ion collisions which was suggested as a way to 
produce a phase transition from the ordinary confined matter to the 
unconfined quark-gluon plasma. As the fraction of baryons in the 
early universe was small, it seems desirable to design a heavy-ion 
collider such that when the energy density in the central rapidity is 
high enough for a phase transition, there is no net baryon density 
there. Recent investigations reveal that the average downward shift 
of the projectile baryon rapidity is quite large. The formation of a 
pure quark-gluon plasma depends on the shape of the baryon mo- 
mentum distributions. It is of interest to estimate the baryon mo- 
mentum distribution. We shall study the baryon distribution using 
the Glauber-type multiple collision model. In this model, a nucleon 
in one nucleus makes many inelastic collisions with nucleons in the 
other nucleus, the probability being given by the thickness function 
and the total nucleon-nucleon inelastic cross section. Each baryon- 
baryon collision results in a degradation of their energies and mo- 
menta in accordance with experimental nucleon-nucleon inelastic 
differential cross section data. This model is an extension of the 
model of Blankenbecler et al. to include the effect of energy degra- 
dation. We shall focus our attention on the longitudinal momentum 
distribution in terms of the Feynman scaling variable x. 
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24293 (GSI—83-32(Prepr.)) Fragmentation processes in 
nuclear reactions. Baur, G.; Roesel, F.; Trautmann, D.; 
Shyam, R. (Gesellschaft fuer’ Schwerionenforschung m.b. H., 
Darmstadt (Germany, F.R.)). Oct 1983. 79p. Ss (US 
Sales Only), PC A05/MF A0Ol. Order Number 
DE84751237. 

Fragmentation processes in nuclear collisions are reviewed. 
The main emphasis is put on light ion breakup at nonrelativistic en- 
ergies. The post- and prior-form DWBA theories are discussed. 
The post-form DWBA, appropriate for the spectator breakup” de- 
scribes elastic as well as inelastic breakup modes. This theory can 
also account for the stripping to unbound states. The theoretical 
models are compared to typical experimental results to illustrate the 
various possible mechanisms. It is discussed, how breakup reactions 
can be used to study high-lying single particle strength in the con- 
tinuum; how it can yield information about momentum distributions 
of fragments in the nucleus. 


24294 (IFUSP-P—364) Time dependent variational de- 
scription of the scattering of nuclear fragments. Saraceno, M. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica). Oct 1982. _ 
(CONF-8209216—1). NTIS (US Sales Only), PC A03/M 
A01. Order Number DE84701090. 

From 5. nuclear physics workshop; Itaipava, RJ, Brazil (8 
Sep 1982). 

The Time Dependent Variational Principle is applied to the 
scattering of closed shell oscillator fragments. The effects of anti- 
symmetrization are included and is shown how they lead to a 
change in the structure of the phase space of relative motion. The 
main new feature is the appearence of forbidden and distorted re- 
gions in phase space which have, in the quantum treatment, a close 
connection with states forbidden and partially allowed by the Pauli 
principle. The elastic phase shifts are evaluated semiclassically in 
the distorted phase space. The method is applied in detail to the 
simple but quite realistic case of a-a scattering. 


24295 (IFUSP-P—365) Miultistep nature of heavy-ion 
fusion reactions, Civitarese, O.; Carlson, B.V.; Hussein, 
M.S.; Toledo, A.S. de. (Sao Paulo Univ. (Brazil). Inst. de 
Fisica). Oct 1982. 1lp. NTIS (US Sales Only), PC A02/MF 
A0O1. Order Number DE84701091. 

A systematic analysis of available light- and intermediate- 
heavy-ion fusion cross section data within the Statistical Yrast Line 
Model is performed. The intrinsic excitation energy needed for 
fusion to occur is found to depend lineartly on the mass of the 
compound system. An interpretation of this dependence in terms of 
multistep processes is suggested. 


24296 (IFUSP-P—366) Heavy-ion total reaction cross- 
section and nuclear transparancy. Rego, R.A.; Hussein, M.S. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica). Oct 1982. 13p. 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84701092. 

The total reaction cross section of heavy ions at intermediate 
energies is discussed. The special role played by the individual nu- 
cleon-nucleon collisions in determining the nuclear transparancy is 
analysed. Several competing effects arising from the nuclear and 
Coulomb interactions between the two ions are found to be impor- 
tant in determing o sub(R) at lower energies. 


24297 (INIS-mf—8351) Coupling of a particle in the gen- 
eralized collective model, Abou-El-Naga, N. (Frankfurt 
Univ. (Germany, F.R.). Fachbereich Physik). 2 Nov 1981. 
144p. (In German). NTIS (US Sales Only), PC A07/MF 
AOl. Order Number DE84780115. 

A dynamical coupling of a single particle-hole to an arbi- 
trary potential energy surface is used to describe the low and high 
energy levels of the spectra of odd-even nuclei. For such a dynami- 
cal coupling we construct a single particle wave-function which de- 
pends analytically on the deformation parameters B, y. The calcula- 
tion of the matrix elements are simplified by the use of an analytical 
basis for the 5-dimensional harmonic oscillator, which make the de- 
termination of the high spin states attainable. Furthermore, the utili- 
zation of a general potential energy surface allows the description 
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of all the possible limits of the collective motion. The spectra of 
Tm and Ir nuclei are calculated with this model. 


24298 (INIS-mf—8696, pp 63-116) Microscopic calcula- 
tions of fission barriers and critical momenta for ex- 
cited heavy nuclear systems. Diebel, M.; Albrecht, K.; 
Hasse, R.W. (Muenchen Univ. (Germany, F.R.). Sektion 
Physik). 1982. NTIS (US Sales Only), PC A08/MF AOl1. 
(CONF-8007147—; CONF-8107124—). 

From 15. annual seminar on theoretical physics; Johannes- 
burg, South Africa (10 Jul 1980). 

An extended version of Strutinsky’s macro-microscopic 
method is used to calculate effective potential energies for rotating, 
excited heavy compound nuclei undergoing fission. Nuclear defor- 
mation is parameterized in terms of Lawrence's family of shape. A 
two-center single-particle potential corresponding to these shapes is 
employed, with BCS pairing added. Statistical excitation is intro- 
duced by temperature-dependent occupation of (quasi-) particle 
energy levels. We calculate shell corrections to the energy, the free 
energy and the entropy as functions of deformation and tempera- 
ture. The associated average quantities are derived from a tempera- 
ture-dependent liquid drop model. The resulting static deformation 
energy is augmented by the rotational energy to yield the isother- 
mal effective potential energy as a function of deformation, temper- 
ature and angular momentum. Moments of inertia are obtained from 
the adiabatic cranking model with temperature-dependent pairing 
included. 


24299 (INIS-mf—8696, pp 147-160) Partition function 
for composite systems. Engelbrecht, C.A.; Joubert, D.P. 
(Stellenbosch Univ. (South Africa). Dept. of Physics). 1982. 
(In Afrikaans). NTIS (US Sales Only), PC A08/MF AO1. 
(CONF-8007147—; CONF-8107124—). 

From 15. annual seminar on theoretical physics; Johannes- 
burg, South Africa (10 Jul 1980). 

At high temperatures the partition function becomes sensi- 
tive to the continuum part of the level density of a composite 
system. In particular, nuclear partition functions play a crucial role 
in the final stages of stellar collapse. If the continuum part is taken 
into account, its effect on the partition function is to cancel the 
contributions made by bound states. A crude, two-fragment model 
which was earlier proposed, is replaced by a Fermi gas model in 
which the single nucleon level spectrum is truncated at the upper 
end while the fact that its downward extent is also finite is taken 
into account properly. Calculation of level densities and partition 
functions is thus reduced to a constrained partition problem. Algo- 
rithms are being constructed to solve the combinational problems 
which arise. 


24300 (INIS-mf—8703, pp vp) Structure of high spin 
states of atomic nuclei near the yrast band. Kvasil, J. (Kar- 
lova Univ., Prague (Czechoslovakia). Fakulta Matematicko- 
Fyzikalni); Cwiok, S. (Politechnika Warszawska (Poland). 
Inst. Fizyki); Choriev, B. (AN Uzbekskoj SSR, Tashkent. 
Inst. Yadernoj Fiziki). 1981. (In Czech). NTIS (US Sales 
Only), PC A08/MF A01. (CONF-8108164—Pt. 1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24301 (INIS-mf—8703, pp vp) Fragmentation param- 
eters of primary cosmic-ray nuclei in nuclear emulsions. Just, 
L. (Slovenska Akademia Vied, Kosice (Czechoslovakia). 
Ustav Experimentalnej Fyziky); Kazimir, D. (Ustav Radioe- 
kologie a Vyuzitia Jadrovej Techniky, Kosice (Czechosio- 
vakia)). 1981. (In Slovak). NTIS (US Sales Only), PC A08/ 
MF AO1. (CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24302 (INIS-mf—8703, pp vp) Anharmonic model of 
few-body bound states. Majling, L.; Znojil, M. (Ceskoslo- 
venska Akademie Ved, Rez. Ustav Jaderne Fyziky). 1981. 
(In Czech). NTIS (US Sales Only), PC A08/MF AOI. 
(CONF-8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 
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24303 (INIS-mf—8703, pp vp) Methods of accurate de- 
termination of nuclear reaction Q values. Franc, P.; Kre- 
menek, J.; Piskor, S.; Schaeferlingova, W. (Ceskoslovenska 
Akademie Ved, Rez. Ustav Jaderne Fyziky). 1981. (In 
Czech). NTIS (US Sales Only), PC A08/MF A01. (CONF- 
8108164—Pt.1-Vol.1). 

From 7. conference of Czechoslovak physicists; Prague, 
Czechoslovakia (24 Aug 1981). 


24304 (INIS-SU—198, pp 473) Dissipative processes in a 
binary nuclear syste. Dzholos, R.V.; Ivanova, S.P. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24305 (INIS-SU—198, pp 476) Stripping, loom oe A = 
inelastic breakup reactions of heavy ions accompanied b: 
particle escape. Bunakov, V.E.; Zagrebaev, V.I. 1983. ‘an 
Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24306 (INIS-SU—198, pp 483) Strong relation of global 
and internal motion in heavy ion reactions. Isaev, P.N. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24307 (INIS-SU—198, pp 485) Energy, mass and angular 
distribution in the heavy ion reactions. Cherdantsev, P.A. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24308 (INIS-SU—198, pp 491) Determination of density 
matrix of final nucleus states while oe of angular 
correlation function of charged particl gamma quanta in 
different planes. Zelenskaya, N.S.; Teplov “TB. 1983. (In 
Russian). NTIS (US Sales Only), A99/MF AO0Ol. 
(CONF-8304144—-Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24309 (INIS-SU—198, pp 492) P-wave threshold anoma- 
lies and direct interactions. Ata, M.S.; Khatsegan, K.; a 
kov, N.A. 1983. (In Russian). NTIS (US Sales Only), PC 
A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24310 (INIS-SU— 198, PP 493) Duration of multiparticle 
reaction. Dubovoj, Eh.I.; Chitanava, G.I. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24311 (INIS-SU—198, pp 198) Quantum kinetie equa- 
tion in magic nuclei with account for Iplh + phonon” con- 
figuration. Kamerdzhiev, S.P. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24312 (INIS-SU—198, pp 154) Boson description of low- 
spheri 


lying collective states in ical nuclei. Zelevinskij, V.G. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24313 (INIS-SU—198, pp 155) Equations of motion for 
nuclear surface at large amplitudes. Strutinskij, V.M.; 
Magner, A.G.; Brak, M. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF AO1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24314 (INIS-SU—198, pp 156) Self-consistent cranking 
model of the nuclear deformation dynamics. Strutinskij, 
V.M.; Magner, A.G. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF AO1. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24315 (INIS-SU—198, pp 162) Modelles properties of 
three-particle scattering parameters. Grinyuk, B.E.; Simenog, 
I.V.; Sitnichenko, A.I. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24316 (INIS-SU—198, pp 163) Correlations between the 
three-particle (quartet) and two-particle (triplet) low-energy 
parameters of scattering. Grinyuk, B.E.; Simenog, I.V.; Sit- 
nichenko, A.I. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24317 (INIS-SU—198, pp 172) Mass difference of mirror 
nuclei. Shaginyan, V.P. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24318 (INIS-SU—198, pp 174) Formulae for nuclear 
radii with accounting shell effects. Kolesnikov, N.N.; Ros- 
tovskij, V.S.; Starosotnikov, M.I. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24319 (INIS-SU—198, pp 175) S-wave NN interaction in 
quark-cluster model. Danilin, B.V. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24320 (INIS-SU—198, pp 177) Some sufficient condi- 
tions of existence of bound states and resonances in the arbi- 
trary mass three-particle system. Komarov, V.V.; Popova, 
A.M.; Shablov, V.L. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24321 (INIS-SU—198, pp 179) Coupled channel method 
calculation of problem of three bodies interacting by means of 
point potentials. Lazarev, L.M. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A01l. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24322 (INIS-SU—198, pp 180) Present-day state of clus- 
ter model for light nuclei. Krasnopol'skij, V.M.; Kukulin, 
V.L; Neudachin, V.G. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24323 (INIS-SU—198, pp 181) Lower limit of effective 
number of cluster with A > 4 in atomic nuclei. Kadmenskij, 
S.G.; Chuvilski , Yu.M. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A011. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24324 (INIS-SU—198, pp 182) Nucleus with closed 
shells as a example of exact solved fractional parentage prob- 
lem. Kurovskij, V.V.; Chuvils’skij, Yu.M. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A01. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24325 (INIS-SU—198, pp 400) Compound state mixing 
of opposite parity in nuclei. Urin, M.G. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24326 (INIS-SU—198, pp 191) Equivalency of particle 
and hole bases in a generalized quasi-spin model. Vlasnikov, 
A.K.; Mikhajlov, V.M. 1983. (In Russian). NTIS (US Sales 
Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24327 (INIS-SU—198, pp 192) Effect of single-particle 
level scheme on theoretical values of interacting boson model 
parameters. Vlasnikov, A.K.; Mikhajlov, V.M. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AOl. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24328 (INIS-SU—198, pp 194) Main approximation and 
some results of application of a density matrix method. Ber- 
tonas, A.P.; Bichkute, A.V.; Kamuntavichus, G.P. 1983. (In 
Russian). NTIS (US Sales Only), PC A99/MF AQO1. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24329 (INIS-SU—198, pp 200) Selection of an expansion 
point in a local energetic approximation for a mass operator. 
Tselyaev, V.I. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24330 (INIS-SU—198, pp 202) Transversal E1 resonance 
in intermediate and heavy nuclei. Vdovin, A.I.; Ngien Din’ 
Dang; Ponomarev, V.Yu.; Shilov, V.M. 1983. (In Russian). 
NTIS (US Sales Only), PC A99/MF AOl. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24331 (INIS-SU—198, pp 203) SU(4) invariant model of 
quasi-elastic heavy ion reactions. Bang, I.; Gaponov, Yu.V. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24332 (INIS-SU—198, pp 214) Vibrational states in odd 
deformed nuclei. Bastrukov, S.I; Nesterenko, V.O.; 
Solov’ev, V.G. 1983. (In Russian). NTIS (US Sales Only), 
PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 
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24333 (INIS-SU—198, pp 217) Effective interaction in a 
particle-hole channel and phonon states. Gatilov, A.M.; Kad- 
menskij, S.G.; Remezov, Yu.I. 1983. (In Russian). NTIS 
= _ Only), PC A99/MF A0l. (CONF-8304144— 
umm.). 
From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24334 (INIS-SU—198, pp 218) Two-quasi particle states 
in nuclei with even A. Isakov, V.I. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol1. (CONF-8304144— 
Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24335 (INIS-SU—198, pp 221) Statistical description of 
excited states of atomic nuclei. Korolev, A.M. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A01. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24336 (INIS-SU—198, pp 222) Properties of a self-con- 
sistent potential in a nuclear system. Korolev, A.M. 1983. 
(In Russian). NTIS (US Sales Only), PC A99/MF AOl1. 
(CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24337 (INIS-SU—198, pp 223) Semimicroscopic model 
of oscillations of a nucleus with separable forces. Orlin, V.N. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24338 (INIS-SU—198, pp 226) Simple method of energy 
calculation of the one-particle occupied states by means of 
binding energy of nuclei. Mitropol’skij, I.A.; Khefter, Eh.F. 
1983. (In Russian). NTIS (US Sales Only), PC A99/MF 
A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24339 (INIS-SU—198, pp 304) Low-energy neutron scat- 
tering on heavy nuclei and a generalized optical model. 
Popov, V.I.; Surkova, I.V. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24340 (INIS-SU—198, pp 385) Method of cross section 
reconstruction in the experiments with continuous beams. 
Ezhov, S.N.; Poyarkov, V.A. 1983. (In Russian). NTIS (US 
Sales Only), PC A99/MF A01. (CONF-8304144—Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24341 (INIS-SU—198, pp 399) Simulation method for 
the analysis of backscattering spectra. Markova, L.I.; Mash- 
karov, Yu.G.; Solovejkina, T.G. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF A0Ol. (CONF-8304144— 
Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24342 (ISN—83-06) Multiphonon method applied to the 
Ksup(7r)=0* and Ksup(77)=0~ vibrational coupling study in 
the framework of an exactly solvable model. Jammari, K. 
(Grenoble-1 Univ., 38 (France). Inst. des Sciences Nu- 
cleaires; Grenoble-1 Univ., 38 (France)). 1983. 175p. (In 
French). NTIS (US Sales Only), PC A08/MF A0Ol1. Order 
Number DE84751082. 
Portions are illegible in microfiche products. 
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The multiphonon method, which is an exact diagonalization 
in the restricted space of collective phonons of different types, is 
tested in a simple two shell model allowing an exact solution for a 
many body system of fermions interacting via pairing plus quadru- 
pole and octupole forces. It appears satisfactory for the description 
of the anharmonicities of the lowest-lying vibrational Ksup(7) = 
0* and O° states in deformed nuclei. In particular, it allows electro- 
magnetic transitions between the different one phonon states, which 
are completely forbidden in any harmonic treatment as TDA or 
RPA. It seems also that a restriction to the space spanned by the 
two lowest collective phonons of different type is sufficient for the 
description of the spectroscopic properties of the corresponding 
levels. 


24343 (ISN—83-07) Classical trajectories in a medium 
nuclear potential. Carbonell, J. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires; Grenoble-1 Univ., 
38 (France)). 1983. 133p. (In French). NTIS (US Sales 
Only), PC A08/MF AO1. Order Number DE84751081. 
Portions are ee in microfiche products. 
We explain in work the organization of classical trajec- 


tories in a Saxon Woods nuclear potential with the help of 
Poincare’s sections. These sections have been calculated for differ- 
ent deformations of the potential (that we supposed to be ellipsoi- 
dal), at different energies and for parameters corresponding to the 
light and heavy nuclei regions. The classical properties of the po- 
tential, concerning the phase space structure and the measure of the 
chaotic regions appear very different in the two considered regions. 


24344 (ISN—83-12) Nuclei: a superfluid condensate of a- 
particles. A study within the interacting boson model. Ring, 
P.; Schuck, P.; Gambhir, Y.K. (Grenoble-1 Univ., 38 
(France). Inst. des Sciences Nucleaires). May 1983. 2p. 
(CONF-8308??—23-Summ.). NTIS (US Sales Only), PC 
A02. Order Number DE84751051. 

From International conference on nuclear physics; Florence, 
Italy (29 Aug 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion; Published in summary form only. 


24345 (JINR—1-83-381) Multiple processes and cumula- 
tive particles. Kapeliovich, V.B.; Radomanov, V.B. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1983. 16p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. Order Number DE84701245. 

Some consequences of the mechanism of multiple interac- 
tions for particle production on nuclei in the region kinematically 
forbidden for interactions with isolated nucleon, or cumulative pro- 
duction, are considered. It has been shown that many properties of 
such reactions can be qualitatively and in some cases quantitatively 
understood on the assumption of the dominance of this mechanism. 
These are: the A-number dependence of inclusive cross sections, 
the analyzing power dependence on the momentum of produced 
particle in the case of polarized proton interaction with the nucleus, 
a large dimension of the emission region for cumulative particles, 
correlations in exclusive processes, focusing effect and others. 


24346 (JINR—E-4-83-337) Surface clustering and Pauli 
principle effects in alpha decay. Holan, S. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Neutron Physics). 
1983. 12p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84701244. 

The importance of the correct description of nuclear surface 
region in alpha decay calculations is pointed out. A model is pro- 
posed taking into account explicitly surface clustering and Pauli 
principle effects which are essential in this region. A method for 
solving the main integrodifferential equation of the model by using 
the oscillator shell basis and the Collatz method is worked out. The 
first numerical results are obtained for nonlocal potential of the 
atpha particle-daughter nucleus interaction. 


(KFK—3621, pp 37-38) 1 fsub(7/2) isotone and 
isotope differences of nuclear matter densities. Friedman, E.; 
Gils, H.J.; Rebel, H. Nov 1983. NTIS (US Sales Only), PC 
Al11l/MF AO1. 
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In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24348 (KFK—3621, pp 39-40) Isoscalar transition rates 
and single folding model with density-dependent forces. Sri- 
vastava, D.K.; Rebel, H. Nov 1983. NTIS (US Sales Only), 
PC Al1l1/MF AOl. 

In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24349 (LBL—-17533) Nuclear mass formula with a neu- 
tron skin degree of freedom and finite-range model for the 
surface energy. Moeller, P.; Myers, W.D. (Lawrence Berke- 
ley Leb. CA (USA)). Mar 1984. Contract AC03- 
76SF00098. 5p. (CONF-8403101—2). NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84009689. 

From 3. winter workshop on nuclear dynamics; Copper 
Mountain, CO, USA (5 Mar 1984). 

We study the possibility of extending the model used by 
Moeller and Nix in 1980 to calculate nuclear masses and fission bar- 
riers for nuclei throughout the periodic system, to describe com- 
pressibility effects and the existence of a neutron skin. 9 references. 


(WHK) 


24350 (LYCEN—8319) Charged-pion electroproduction, a 
selective probe of nuclear spin isospin responses. Chanfray, 
G.; Delorme, J. (Lyon-1 Univ., 69 - Villeurbanne (France). 
Inst. de Physique Nucleaire). May 1983. 7p. NTIS (US 
Sales Only), C A0Q2/MF AOl. Order Number 
DE84751078. 

We study the reaction of pion electroproduction on nuclei in 
the quasi-elastic region. We show that detection of the pion in the 
direction of the virtual photon permits the separation of the spin 
longitudinal and transverse responses through a Rosenbluth plot. 
Emphasis is also put on consistency between medium effects and 
gauge invariance. 


24351 (LYCEN—8321) Charged pion electroproduction 
in the quasielastic region, as probe of nuclear spin-isospin 
modes. Chanfray, G. (Lyon-1 Univ., 69 - Villeurbanne 
(France). Inst. de Physique Nucleaire; Lyon-1 Univ., 69 - 
Villeurbanne (France)). 1983. 118p. (In French). NTIS (US 
Sales Only), PC A06/MF A0Ol. Order Number 
DE84751079. 

Portions are illegible in microfiche products. 

The nuclear response in the quasielastic peak are very sensi- 
tive to the space-time structure of the spin-isospin correlations. In 
particular, the longitudinal and transverse spin-isospin response 
should show very contrasted behaviors due to the different momen- 
tum dependence of the particle-hole interaction in the two chan- 
nels. In this work, it has been mainly shown that charged pion elec- 
troproduction on nuclei allows the separation and the comparison 
of the two spin-isospin responses. In the same experiment, very 
clear informations on mesonic degrees of freedom in nuclei can be 
obtained. An original aspect of this work linked to the electromag- 
netic nature of photopionic probes, has been to take into account 
the gauge constraints in the interactive nuclear medium. 


24352 (LYCEN—8324) Renormalization of the pion prop- 
agator and on the particle-hole in the spin-isospin channel. 
Chanfray, G.; Delorme, J.; Ericson, M. (Lyon-1 Univ., 69 - 
Villeurbanne (France). Inst. de Physique Nucleaire). Jun 
1983. 8p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84751075. 

Portions are illegible in microfiche products. 

The momentum behavior of the spin-isospin interaction was 
investigated. It is shown that in a model with meson exchange in 
presence of short range correlations the latter produce a natural 
cut-off of the interaction irrespective of form factor effects. This 
result is the equivalent for virtual particles of a theorem due to Beg 
on the scattering of real particles on a correlated medium. 


24353 (RL—83-051) Effect of confinement size on nucle- 
ar structure functions. Close, F.E.; Roberts, R.G.; Ross, 
G.G. (Rutherford Appleton Lab., Chilton (UK)). Jun 1983. 
8p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84701247. 


ERA-9/12 / 3202 


The differences in the structure function of a heavy nucleus, 
such as iron, compared to a light nucleus, are considered. In the 
context of QCD, a suggestion that these differences arise as a result 
of differences in the scale of confinement of the nuclear constitu- 
ents is investigated. This results in a simple relationship between 
heavy and light nucleus structure functions which is in reasonable 
agreement with experiment if the confinement size in iron is around 
10-20% greater than in a free nucleon. 


24354 (TRI-PP—83-128) Nuclear forces within a consist- 
ent meson-exchange model. Machleidt, R. (Bonn Univ. (Ger- 
many, F.R.). Inst. fuer Theoretische Kernphysik; British 
Columbia Univ., Vancouver (Canada). TRIUMF Facility). 
Dec 1983. 26p. (CONF-830862—15). NTIS (US Sales 
Only), PC A03. Order Number DE84900951. 

From 10. international conference on few-body problems in 
physics; Karlsruhe, F.R. Germany (21 Aug 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

In this contribution we present a meson-exchange model for 
the NN-interaction which includes irreducible diagrams up to 
fourth order in a consistent way. These diagrams contain in particu- 
lar an explicit determination of the 2-exchange taking into account 
virtual A-excitation and direct m7-interaction. This part of the 
model agrees quantitatively with results obtained from dispersion 
theory which in turn are based on the analysis of 7N- and m7-scat- 
tering data. A detailed interpretation of the lower partial wave 
phase-shifts of NN-scattering requires, however (apart from the 
well-known OBE contributions), the introduction of additional irre- 
ducible diagrams containing also heavy boson exchange, in particu- 
lar the combination of 7 and rho. In the framework of this consist- 
ently extended meson model (it contains all terms up to an ex- 
changed mass of 1 GeV) an accurate description of the NN-scatter- 
ing data below 300 MeV laboratory energy as well as the deuteron 
data is achieved; the numerical results are definitely superior to 
well-known simplified boson exchange models, e.g., the one-boson 
exchange. Our enlarged viewpoint has also important consequences 
within the theory of nuclear matter due to our explicit determina- 
tion of the 27r-exchange. 19 references. 


24355 High-energy nuclear collisions. Nagamiya, S.; 
Gyulassy, M. (Department of Physics, Faculty of Science, 
University of Tokyo, Hongo, Bunkyo-ku, Tokyo, Japan). 
Advances in Nuclear Physics; 13: No. 1, 201-301(1984). Con- 
tract W-7405-ENG-48. 

The use of heavy ion beams in the GeV energy range to 
probe the nature of nuclear matter is reviewed.(AIP) 


24356 Interacting boson model. Arima, A.; Iachello, F. 
(Department of Physics, University of Tokyo, Tokyo 113, 
Japan). Advances in Nuclear Physics; 13: No. 1,  139- 
200(1984). Contract AC02-76ER03074. 

The algebraic and geometric properties of the interacting 
boson model of collective phenomena are reviewed. Both IBM-1 
and IBM-2 are discussed. Energy levels as well as electromagnetic 
transition rates are calculated.(AIP) 


24357 Hadron substructure in nuclear physics. Hwang, 
W.Y.P.; Macfarlane, M.H. (eds.). New York, NY; American 
Institute of Physics (1984). 414p. (CONF-8310245—). Amer- 
ican Inst. of Physics, 335 East 45th Street, New York, NY 
10017. 


From Conference on Hadron substructure in nuclear phys- 
ics; McCormick's Creek S.P., IN, USA (19 Oct 1983). 

Topics include lattice QCD, the potential model, and bag 
model, the soliton model of hadrons, hadron interactions and cur- 
rents in terms of quarks, and nuclear constituents and nuclear 
matter. The papers presented are entered in the data base separate- 
ly. (WHK) 


24358 Giant dipole resonance built on continuum states 
of high spin and excitation energy. Barrette, J.; Sandorfi, 
A.M. (CEA Centre d'Etudes Nucleaires de Saclay, France). 
Comments on Nuclear and Particle Physics; 12: No. 2, 57- 
72(Oct 1983). 





Recent evidence for giant resonances built on all states statis- 
tically populated in heavy ion reactions is reviewed, with emphasis 
on outstanding difficulties and problems. Some new directions are 
suggested. 


24359 Sensitivity coefficients of self-shielded cross sec- 
tions to the resonance of Broadhead, B.L.; 
Dodds, H.L. (Oak Ridge National Laboratory, Oak Ridge, 
TN 37830). Transactions of the American Nuclear Society; 45: 
703-705(Oct 1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 
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24360 (BNL—33994) Possibilities for x-ray holography 
using synchrotron radiation. Howells, M.R. (Brookhaven 
National Lab., Upton, NY (USA)). Nov 1983. Contract 
AC02-76CH00016. 23p. NTIS, PC A02/MF A0l; GPO 
Dep. Order Number DE84010390. 

Since the theoretical and experimental demonstrations of the 
effectiveness of soft x-rays in imaging biological material there has 
been considerable study given to the prospects for further develop- 
ment of the presently existing techniques. This has been motivated 
to a large extent by advances in source technology, particularly the 
use of undulators on electron storage rings and recent improve- 
ments in short wavelength lasers. The present author has carried 
out theoretical evaluations of the possibilities of holographic imag- 
ing and has also recorded a number of holograms using the U15 
soft x-ray beamline at the National Synchrotron Light Source 
(NSLS) 750 MeV storage ring at Brookhaven. Some of these have 
been successfully reconstructed using He:Cd laser light. In this 
paper we first review the physical processes which generate infor- 
mation containing wavefronts when soft x-rays interact with 
matter. We then briefly describe the holographic method which has 
been highly developed using visible light lasers and identify holo- 
graphic geometries which are promising for x-ray applications. We 
discuss some of the practical and theoretical limitations involved in 
making holographic images and then give the results of our own 
experiments. 


(CEA-CONF—6966) System THEMIS. Cross sec- 

from ENDF/B. Gonnord, J. (CEA 

Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 

(France)). Sep 1983. 8p. (In French). (CONF-8309186—3). 

NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE84750767. 

From 49. meeting of the French working group on dosime- 
try; Grenoble, France (21 Sep 1983). 

The THEMIS system allowed to prepare a self punctual and 
multigroup library for codes solving the TRIPOLI-PROMETHEE 
transport equation, allowing comparisons with different methods 
and approximations. The contents of the THEMIS data base was 
fixed from its use by the PROMETHEE system (punctual Monte 
Carlo calculations, multigroup calculations, uncertainties analysis 
and sensitivity studies). The main characteristics of the THEMIS 
cross section processing system are briefly presented. 


24362 (CEA-N—2365) Resolution of the steady state 
transport equation for Lagrangian geometry with cylindrical 

. Samba, G. (CEA Centre d'Etudes de Limeil, 94 - 
Villeneuve-Saint-Georges (France)). May 1983. 48p. (In 
French). NTIS (US Sales Only), PC A03/MF A0Ol1. Order 
Number DE84750793. 

The purpose of this work is to solve the steady state trans- 
port equation for (r, z) geometries given by hydrodynamics calcula- 
tions. The discontinuous finite element method for the space varia- 
bles (r, z) provides a stable scheme which satisfies the particle bal- 
ance equation. We are able to sweep cells for each direction over 
the mesh to have an explicit scheme. The graph theory provides a 
very efficient algorithm to compute this ordering array. Previously, 
we must divide all the quadrilaterals into two triangles to get only 
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convex cells. Thus, we get a fast, vectorized calculation which 
gives a good accuracy on very distorted meshes. 


24363 (FOA-C—30326-E2) Radiance from an isotropic 
point source in a multiple scattering medium. Oestberg, K. 
(Foersvarets Forskningsanstalt, Linkoeping (Sweden). Hu- 
vudavdelning 3). Jun 1983. 16p. NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84701240. 

Starting from the general solution of the equation of radi- 
ative transfer in the small-angle scattering approximation expres- 
sions are derived for the radiance and irradiance from an isotropi- 
cally radiating point source in a multiple scattering medium. These 
expressions are exact and comparatively simple to evaluate numeri- 
cally. Comparisons are made with the corresponding results ob- 
tained with an approximate theory. 


24364 (INIS-SU—198, pp 541) Using the method of a 
local estimation for calculation of bremsstrahlung fields. 
Demin, V.M.; Zajtsev, R.Ya.; Smirnov, V.V. 1983. (In Rus- 
sian). NTIS (US Sales Only), PC A99/MF A01. (CONF- 
8304144—Summ.). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24365 (JAERI-M—82-190) BERMUDA-2DN: a two-di- 
mensional neutron transport code. Suzuki, Tomoo; Ha- 
segawa, Akira; Mori, Toshimi; Ise, Takeharu. (Japan 
Atomic Energy Research Inst., Tokyo). Dec 1982. 57p. (In 
Japanese). NTIS (US Sales Only), PC A04/MF AO}. Order 
Number DE84700868. 

A two-dimensional neutron transport code BERMUDA- 
2DN has been developed from a one-dimensional code PALLAS- 
TS (BERMUDA-1DN). The purpose of the present code is to ana- 
lyze the fusion blanket neutronics experiments for plane or cylindri- 
cal assemblies, and to establish a basis of an accurate shielding cal- 
culation code system for fusion and fission reactors. The time-inde- 
pendent transport equation is solved for two-dimensional, cylindri- 
cal, multi-regional geometry using the direct integration method in 
a multi-group model. In addition, group-to-group transfer matrices 
are accurately obtained from the double-differential cross section 
data, without the Legendre polynomial expansion, but with the 
energy and scattering angle correlation. As to group constants, user 
is able to choose the 120-group cross section library of PALLAS- 
TS, or the 120-group library of the present code or the 46-group 
library prepared by collapsing the formers. For angular discrete or- 
dinates, a set of fourty points is selected over the hemisphere made 
by unit direction vectors. Not only latitudes but also longitudes are 
taken into account in calculating the weight of azimuthal angle of 
scattering. For the outer point source on the extension of the z-axis, 
the uncollided flux is obtained at each spatial mesh point with the 
point kernel model. The transport equation is solved for the first 
collision source plus slowing down source. Thus, the flux distribu- 
tion is obtained as the sum of the solution and the uncollided flux 
values. At an intense D-T neutron source FNS, measurements were 
performed on the angular dependence of leakage spectra from LigO 
slab assemblies. A test calculation by uhe BERMUDA-2DN has 
shown to represent fairly well the observed values. In this report, 
described are these methods of calculation and the results of test 
calculation, together with the input card formats for user’s conven- 
ience. 


24366 (NIIAR—17(532)) Application of the integral 
equation method for construction of the finite difference type 
numerical schemes. Okhrimenko, A.I.  (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR)). 1982. 20p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84700874. 

The method for solving the boundary value problem of the 
third kind for the two-dimensional diffusion equation with 
piecewise-constant coefficients in complicate geometry regions is 
described. The system of linear algebraic equations obtained as a 
result of the integral operator discretization has the spaced” matrix 
of coefficients and is solved efficiently by the Gauss method of 
blocked elimination: without the residual iteration. The linear ap- 
proximation of region boundaries is used for derivation of the linear 
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algebraic equation system, and the searched functions are taken 
constant for each straight segment. The results of comparative cal- 
culations obtained using the program realizing the method under 
consideration are given. The conclusion on the good prospects of 
using the suggested method together with the Laplace transforma- 
tion for solving nonstationary problems is made. 


24367 ee Choice of moderator for a liquids 
diffractometer on a pulsed neutron source. Howells, W.S. 
(Rutherford aaalenen Lab., Chilton (UK)). Jun 1983. 15p. 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE84701239. 

The accurate determination of the structure of liquids and 
amorphous solids by neutron scattering depends on the understand- 
ing of the inelasticity or Placzek corrections. The corrections for 
liquid nitrogen have been calculated for three types of moderator 
on a pulsed neutron source. A new figure of merit is suggested and 
is shown to be useful in choosing the type of moderator to be em- 
ployed. 


24368 (UCID—20042) Monte Carlo calculations of 14- 
MeV neutron multiplication in thick beryllium assemblies and 
comparison with experimental results. Doyle, J.C. Jr.; Lee, 
J.D. (Lawrence Livermore National Lab., CA (USA)). 29 
Feb 1984. Contract W-7405-ENG-48. 36p. NTIS, PC A03/ 
MF A011; 1; GPO Dep. Order Number DE84008523. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Integral experiments performed at the Institute for Reactor 
Development at Juelich, West Germany, have raised doubts about 
the adequacy of current nuclear data and calculational methods in 
predicting neutron multiplication and leakage from beryllium as- 
semblies bombarded with 14-MeV neutrons. Experimental values of 
inferred neutron multiplication were reported to be less than calcu- 
lated values by ~ 25%. We have performed calculations of the ex- 
periments using the TART Monte Carlo code. The ratio of meas- 
ured leakage multiplication to our calculated leakage multiplication 
is 0.85 for 8-cm-thick beryllium and 0.99 for 12-cm-thick beryllium. 
However, much uncertainty exists in the procedure leading to the 
stated experiment values of apparent multiplication. We also per- 
formed calculations for a series of experiments done at LLNL from 
1955 to 1956. A 14-MeV neutron source was placed in the center of 
a cylindrical beryllium assembly 8 in. in radius and 264 in. in height. 
The beryllium assembly was encased in an aluminum can surround- 
ed by a manganese bath. The ratio of experimental to calculated 
neutron leakage multiplication is 0.88. Much uncertainty exists in 
both series of experiments. 


24369 Characteristics of the ionization tracks and inter- 
actions of uranium-238 nuclei in emulsion. Heckman, H.H.; 
Karant, Y.J.; Friedlander, E.M. (Lawrence Berkeley Lab., 
CA). Science (Washington, D.C.); 217: 1137-1138(17 Sep 
1982). Contract AC03-76SF00098. 

The acceleration and extraction of uranium-238 nuclei by the 
Bevalac have been confirmed by their visual detection in nuclear 
research emulsion. A preliminary result for the collision mean free 
path for stopping uranium-238 (energy = 115 million electron volts 
per nucleon) is 3.1 +- 0.6 centimeters. Qualitative characteristics of 
the observed uranium-nucleus collisions are also described. 


24370 Studies of relativistic uranium nuclei with dielec- 
tric track detectors. Ahlen, S.P.; Tarle, G.; Price, P.B. 
(Univ. of California, Berkeley). Science (Washington, D.C.); 
217: 1139-1140(17 Sep 1982). 

The cross section for the breakup of relativistic uranium pro- 
jectiles (energy ~ 35 billion electron volts) into two large frag- 
ments in the track detector CR-39 was measured and found to be 
about half of the geometric cross section. The range of the uranium 
projectiles was also measured and found to agree with that predict- 
ed by the Bethe theory when modified to account for the capture 
of orbital electrons by the projectiles. 
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6550 Medical Physics 
REFER ALSO TO CITATION(S) 23601 


24371 (INIS-mf—8702) Dosimetric evaluation of radi- 
ation accident situation. Methodology and procedure. Prouza, 
Z.; Spurny, F. (eds.). (Ceskoslovenska Komise pro Atomo- 
vou Energii, Prague). 1981. 139p. (In Czech and Slovak). 
NTIS (US Sales Only), PC A0O7/MF AOl. Order Number 
DE84780127. 

The publication contains the classification of neutron spectra 
from different neutron sources, a chapter on neutron absorption by 
the human body, a diagram for neutron and photon dose estimation 
and for classifying persons involved in a radiation accident, the de- 
scription of detectors and methods used for radiation accident anal- 
ysis, a chapter on the interpretation of data from an accidental dosi- 
metric system, and annexes. (H.S.). 


24372 (INIS-mf—8702, pp 7-19) Typical radiation spec- 
tra in possible accident situations. 1981. (In Czech). NTIS 
(US Sales Only), PC A07/MF AO1. 

In Dosimetric evaluation of radiation accident situation. 
Methodology and procedure. 

The spectra are given of neutron sources which are liable to 
a radiation accident: fission neutron sources (compact metal assem- 
blies with 7*°U or ?°°Pu, a solution or mixture of a fission material 
in a medium rich in hydrogen, self-fission 75*Cf sources; all sources 
either with or without a thin shielding layer), radionuclide (a,n) 
sources with a Be target nucleus, neutron generators using the 
T(d,n)*He reaction. Typical radiation spectra for the given acciden- 
tal situations are given. 


24373 (INIS-mf—8702, pp 20-40) Neutron energy ab- 
sorption in human body. 1981. Pan Slovak). NTIS (US Sales 
Only), PC A07/MF AO1. 

In Dosimetric evaluation of radiation accident situation. 
Methodology and procedure. 

The interactions of neutrons and human tissue are discussed 
and shown graphically, as are absorption of gamma radiation in the 
human body, the relationships between neutron fluence and the 
dose distribution in the human body. An analysis is made of the cal- 
culation of neutron doses. 


24374 (INIS-mf—8702, pp 41-64) Decision diagram for 
neutron and photon dose estimation and for classification of 
persons involved in radiation accident. 1981. (In Czech). 
NTIS (US Sales Only), PC A07/MF AO1. 

In Dosimetric evaluation of radiation accident situation. 
Methodology and procedure. 

The relation is described between monitoring and health 
care measures taken during a radiation accident. The decision- 
making chart for the assessment of exposure and the classification 
of people involved are presented, the risks of the respective deci- 
sion-making are discussed and the flow charts and explanations for 
the diagrams are given. 


24375 (INIS-mf—8702, pp 111-139) Interpretation of 
data provided by accident dosimetric system. 1981. (In 
Czech). NTIS (US Sales Only), PC A07/MF AO1. 

In Dosimetric evaluation of radiation accident situation. 
Methodology and procedure. 

Procedures used for evaluating data provided by dosimetric 
systems of personnel dosimetry are demonstrated in model gamma- 
neutron fields. Model situations are chosen corresponding to three 
typical cases of radiation accident with different contribution of 
gamma radiation and neutrons. The radiation field is characterized 
by a tissue kerma freely measured in the air on the site of the acci- 
dent. Three types of personnel dosemeters are analyzed for each 
model: minimal, standard and maximal. 


24376 (KFK—3621, pp 197-199) Dose distribution and 
energy deposition spectra of 7” meson beams for biomedical 
applications. Bueche, G. Nov 1983. NTIS (US Sales Only), 
PC Al1l1/MF AOl. 
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In Annual report on nuclear physics activities from July 1, 
1982 - June 30, 1983. 


24377 Calculation of annual limits of intake of radionu- 
clides by workers: significance of breast as an explicitly rep- 
resented tissue. Cristy, M. (Oak Ridge National Lab., TN). 
Health Physics; 46: No. 2, 283-291(Feb 1984). Contract W- 
7405-ENG-26. 

Specific absorbed fractions (SAFs) given herein provide data 
useful for calculating radiation doses from internally deposited ra- 
dionuclides to the breasts, an organ important because of its radio- 
sensitivity. These data were generated using a mathematical phan- 
tom which has the dimensions and weight of a reference adult 
female and has a breast-tissue compartment. Dose to the breast is 
weighted heavily by the ICRP in its Publication 30 in determining 
annual limits of intake of radionuclides by workers (ALIs). The 
mathematical phantom used by the ICRP to estimate the amount of 
energy absorbed by various target organs from a source of photons 
in some organ of the body has the dimensions and weight of a ref- 
erence adult male and does not have a defined breast-tissue phan- 
tom to represent breast tissue. Consequently, the ICRP used the 
“remaining tissue” compartment of the phantom to represent breast 
tissue for the purpose of calculating ALIs. The ALIs varied from 
82 to 104% of the ALIs published by the ICRP. If SAFs from the 
smaller adult female phantom are used for all target organs, the 
ALIs varied from 62 to 95% of the ALIs published by the ICRP. 
These conclusions are based on test calculations with 37 nuclides 
which are primarily photon emitters; these tests should demonstrate 
maximal differences. 


24378 Determination of microdosimetric parameters in 
time-varying radiation fields: the variance-covariance method. 
Kellerer, A.M. (Inst. fuer Medizinische Strahlenkunde der 
Univ. Wuerzburg, West Germany); Rossi, H.H. Radiation 
Research; 97: No. 2, 237-245(Feb 1984). Contract AC02- 
78EV04733. 

Microdosimetric measurements in their usual form are diffi- 
cult in fields of high intensity where events, i.e., passages of 
charged particles, cannot be individually resolved. The variance 
method can then be utilized to obtain the dose averages of the mi- 
crodosimetric distributions from repeated measurements over finite 
time intervals. An essential condition for the method is that the 
dose per measurement interval is constant, but this condition cannot 
be fulfilled in accelerator-produced fields that consist of variable ra- 
diation pulses. A modified method is therefore proposed that does 
not require equal doses per measurement interval. It utilizes two de- 
tectors that operate in phase, and it derives the microdosimetric pa- 
rameters from the difference between the variance of the signal 
from one detector and the covariance of the concomitant signals 
from the two detectors. 


6560 Solid State Physics 


REFER ALSO TO CITATION(S) 22866 


24379 (CEA-CONF—6959) Moessbauer emission spec- 
troscopy and after-effects of nuclear transformations. Imbert, 
P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Sep 1983. 27p. (CONF-8309221—1). 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE84751058. 

From International conference on the applications of the 
Moessbauer effect; Alma Ata, USSR (26 Sep 1983). 

Portions are illegible in microfiche products. 

The aim of the present paper is to examine more particularly 
some typical cases of metastable states observed by Moessbauer 
emission spectroscopy or by Time differential emission spectrosco- 
py, whose lifetimes are comparable with tausub(n) and whose relax- 
ation mechanisms towards equilibrium have been investigated. 


24380 (IC—82/231) Surface parameter characterization 
of surface vibrations in linear chains. Majlis, N.; Selzer, S.; 
Puszkarski, H.; Diep-The-Hung. (International Centre for 
Theoretical Physics, Trieste (Italy)). Dec 1982. 14p. NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701196. 
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We consider the vibrations of a linear monatomic chain with 
a complex surface potential defined by the surface pinning parame- 
ter a=Aesup(-i psi). It is found that in the case of a semi-infinite 
chain a is connected with the surface vibration wave number 
k=s+it by the exact relations: s=psi, t=InA. We also show that 
the solutions found can be regarded as approximate ones (in the 
limit L> >1) for surface vibrations of a finite chain consisting of L 
atoms. 


24381 (IC—83/25) Fresnel number dependence of the 
delay time statistics in superfluorescence. Mostowski, J.; So- 
bolewska, B. (International Centre for Theoretical Physics, 
Trieste (Italy)). Mar 1983. 13p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84701203. 

A probability distribution for the delay time of superfluores- 
cent pulses is calculated as a function of the Fresnel number from 
the solution of the linearized Maxwell-Bloch equations in three di- 
mensions. 


24382 (IC—83/49) Relaxation of magnetisation in the 
percolation model of spin glass transition. Mookerjee, A.; 
Chowdhury, D. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). May 1983. 10p. NTIS (US Sales Only), 
PC A02/MF A0O1. Order Number DE84701204. 

We show that the existence of a distribution of relaxation 
times in the percolation model of the spin glass transition, magneti- 
sation relaxes logarithmically in a time scale regime. 


24383 (IC—83/73) Calculation of the energy gap in tetra- 
hedrally bonded amorphous solids. Zhu Wei-jia. (Internation- 
al Centre for Theoretical Physics, Trieste (Italy)). Jul 1983. 
12p. NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84701208. 

By using quantum mechanics calculation, we present a 
straightforward method to give the bounds for the electronic densi- 
ty of state in tetrahedrally bonded amorphous solids. The results 
are quite consistent with Weaire’s which are obtained using the dia- 
gram method. 


24384 (IC—83/103) Painleve property for one-dimension- 
al anisotropic Heisenberg ferromagnetic spin chain. Daniel, 
M. (International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1983. 13p. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84701197. 

The classical one-dimensional anisotropic continuum Heisen- 
berg ferromagnetic spin chain in the presence of a constant trans- 
verse magnetic field is considered. The evolution of the spin is ex- 
pressed by the equation of motion in terms of a stereographic vari- 
able and static special solutions have been reported in two limiting 
cases. A singular point analysis (Painleve analysis) of the system re- 
sults in exhibiting Painleve property in two distinct cases with defi- 
nite behaviour at the leading orders consistent with the two static 
solutions reported. The results of the Painleve analysis thus exclude 
the possibility of any other integrable cases. 


24385 (IC—83/106) Improvement of Van Vechten's cova- 
lent radii. Zhong Xue-Fu. (International Centre for Theoret- 
ical Physics, Trieste (Italy)). Aug 1983. 10p. NTIS (US 
Sales Only), PC A02/MF A0Ol. Order Number 
DE84701198. 

It is found that Van Vechten’s additive covalent radii de- 
fined by a geometrical average can be improved remarkably with 
an average error of approx. 1%. A short discussion is given for the 
relationship of bond length with crystal covalency. 


24386 (IC—83/119) Selection rules for the spontaneous 
phase transitions in magnetoelastic metamagnets. Pawlicki, P. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Aug 1983. 1lp. NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84701200. 

The possibility of order-order phase transitions with temper- 
ature for the magnetic model with coupling to the homogeneous 
strain, is considered. Ten sequences of two and three phases are 
found and the corresponding conditions for the model parameters 
are established and visualized in the phase diagram. 
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24387 (LBL—17206) Experimental investigation of 4-di- 
mensional superspace Rasing, T.; Janner, A. (Law- 
rence Berkeley Lab., CA (USA)). Sep 1983. Contract 
AC03-76SF00098. 6p. (CONF-8309225—1). NTIS, PC A02/ 
MF A01; GPO Dep. Order Number DE84009239. 

From 5. European meeting on ferroelectricity; Malaga, Spain 
(1 Sep 1983). : 

The symmetry of incommensurate crystals can be described 
by higher dimensional space groups in the so called superspace ap- 
proach. The basic ideas are explained and used for showing that su- 
perspace groups provide an adequate frame for analyzing experi- 
mental results on incommensurate crystals. 


24388 Lower critical dimension of the random-field Ising 
model: A Monte Carlo study. Andelman, D.; Orland, H.; 
Wijewardhana, L.C.R. (Department of Physics, Massachu- 
setts Institute of Technology, Cambridge, Massachusetts 
02139). Physical Review Letters; 52: No. 2, 145-148(9 Jan 
1984). Contract AC02-76ER03069. 

This paper presents extensive Monte Carlo simulations of the 
random-field Ising model in various dimensions for long times in 
moderately large systems, and specifically addresses the question of 
whether the lower critical dimension is 2 or 3. The authors find 
long-range order for d = 3 and no long-range order for d = 2. 
The marginality of the d = 2 case is further checked by studying a 
system in d = 1n8/In3roughly-equal1.89 dimensions simulated by a 
fractal; the authors thus conclude that the lower critical dimension 
is 2. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 22849, 22864, 22917, 22924, 22960, 22993, 
22998 


24389 (AD-A—136246/6) Metastable superconducting 
pairs with large momentum. Final scientific report, 15 Febru- 
ary 82-15 January 83. Allender, D.W. (Kent State Univ., 
OH (USA)). Jun 1983. 9p. NTIS, PC A02/MF AO1. 

A theoretical study of the possibility of finite momentum 
pairing in one- and two-dimensional superconductors was carried 
out. When the effects of zero momentum pairing, finite momentum 
pairing, and a charge density wave were simultaneously considered 
for a one-dimensional system, it was found that the relative phases 
of the complex gap parameters for each of the three types of order 
were important. The resulting energy gap was obtained, and the 
nature of the ground state was examined and found to depend on 
the values of the effective interaction coupling constants. For the 
two-dimensional system, it was shown that analogous to previously 
known results in one dimension, the binding energy of electron 
pairs, as a function of momentum, has a relative maximum at mo- 
mentum greater than twice the Fermi momentum. 


24390 (AD-A—136287/0) High power submillimeter and 
infrared radiation from intense relativistic electron beams. 
Final report, 1 January 80-31 December 82. Marshall, T.C.; 
Schlesinger, S.P. (Columbia Univ., New York (USA). Dept. 
of Applied Physics and Nuclear Engineering). Dec 1982. 
37p. NTIS, PC A03/MF AO1. 

Free-electron lasers are investigated for obtaining coherent 
radiation in the submillimeter and infrared portions of the spectrum. 


24391 (IC—83/56) Effect of Anderson magnetic impuri- 
ties on superconducting alloys. Ahmed, M.; Rashid, R.I.M.A. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1983. 9p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84701225. 

A model which consists of a BCS Hamiltonian and a period- 
ic Anderson Hamiltonian for a lattice of magnetic ions is studied 
using the Green functions equation of motion method. It is found 
that the Cooper pairing on the site-localized magnetic electrons 
with antiferromagnetic coupling is capable of destroying supercon- 
ductivity at a lower critical temperature and thus predicting a reen- 
trant behaviour of the superconducting transition temperature. 
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REFER ALSO TO CITATION(S) 24016, 24070, 24366, 24401 


24392 (CONF-8403102—1) Regression methods for bino- 
mial and Poisson distributed data. Frome, E.L. (Oak Ridge 
National Lab., TN (USA)). 1984. Contract ACO05- 
840OR21400. 45p. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
Order Number DE84009714. 

From 1. midyear topical symposium of American Associa- 
tion of Physicist in Medicine; Mobile, AL, USA (14 Mar 1984). 

Portions are illegible in microfiche products. 

Models are considered in which a rate or probability can be 
represented by a regression function that describes the relation be- 
tween the predictor variable and the unknown parameters. Esti- 
mates of the parameters can be obtained by means iteratively 
reweighted least square (IRLS). When the dependent variable is a 
count that follows either the Poisson or binomial distribution, the 
IRLS algorithm is equivalent to using the method of scoring to 
obtain maximum likelihood (ML) estimates. This general least 
squares regression approach includes linear, generalized linear, and 
intrinsically nonlinear regression functions. Standard statistical 
packages that support IRLS can be used to obtain ML estimates, 
their asymptotic covariance matrix, and diagnostic measures that 
can be used to aid the analyst in detecting outlying responses and 
extreme points in the model space. The results of fitting several dif- 
ferent models to the same data set can be summarized in an 
ANOVA-like table using the deviance as a measure of residual vari- 
ation. Five examples using data from both designed experiments 
and observational studies are presented to illustrate the utility of 
Poisson and binomial regression analysis. 


24393 (IC—83/60) Randomized random walk on a 
random walk. Lee, P.A. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jun 1983. 18p. NTIS (US Sales 
Only), PC A02/MF AO01. Order Number DE84701 180. 

This paper discusses generalizations of the model introduced 
by Kehr and Kunter of the random walk of a particle on a one- 
dimensional chain which in turn has been constructed by a random 
walk procedure. The superimposed random walk is randomised in 
time according to the occurrences of a stochastic point process. 
The probability of finding the particle in a particular position at a 
certain instant is obtained explicitly in the transform domain. It is 
found that the asymptotic behaviour for large time of the mean- 
square displacement of the particle depends critically on the as- 
sumed structure of the basic random walk, giving a diffusion-like 
term for an asymmetric walk or a square root law if the walk is 
symmetric. Many results are obtained in closed form for the Pois- 
son process case, and these agree with those given previously by 
Kehr and Kunter. 


24394 (JINR-R—2-83-186) Nonlinea. Schroedinger equa- 
tion with nonvanishing boundary conditions. U(0,1) scalar 
case. Makhan’kov, V.G.; Pashaev, O.K.; Sergeenkov, S.A. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Computing Techniques and Automation). 1983. 19p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0Ol1. Order 
Number DE84701184. 

This is the first of a number of papers dealing with the study 
of the nonlinear Schroedinger equation (NLSE) with U(p, q) non- 
compact isogroup under nonvanishing boundary conditions. The 
conventional form of the inverse scattering method for U(0, 1) 
NLSE scalar is considered in detail. The correct generation proce- 
dure for the infinite sets of the local involute conservation laws is 
given. The soliton stability under small continuous perturbations is 
proved as well. 


24395 (UCRL—88169) Applications of Riemann-Hilbert 
problem techniques to electromagnetic coupling through aper- 
tures. Ziolkowski, R.W.; Johnson, W.A.; Casey, K.F. (Law- 
rence Livermore National Lab., CA (USA)). Jul 1983. Con- 
tract W-7405-ENG-48. 23p. (CONF-8308165—1). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84009532. 

From URSI international symposium on electromagnetic 
theory; Santiago, Spain (22 Aug 1983). 
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The Riemann-Hilbert techniques as they are applied to prob- 
lems of electromagnetic coupling through apertures will be de- 
scribed. This approach will be illustrated with the example of a 
plane wave incident on a slitted cylinder enclosing a concentric im- 
pedance surface. This problem encompasses the coupling to an 
empty cylinder as well as to a cylinder enclosing a conducting wire 
or cable. The results for various angles of incidence will be present- 
ed for several cases of aperture and cylinder size. Special consider- 
ation will be given to the case in which the direction of incidence 
coincides with an edge of the aperture and the center of the cylin- 
der. Comparisons with moment method results will also be made. 


24396 Three-dimensional Einstein gravity: dynamics of 
flat space. Deser, S.; Jackiw, R.; Hooft, G. (Department of 
Physics, Brandeis University, Waltham, Massachusetts 
02254). Annals of Physics (New York); 152: No. 1, 220- 
237(Jan 1984). Contract AC02-76ER03069. 

In three spacetime dimensions, the Einstein equations imply 
that source-free regions are flat. Localized sources can therefore 
only affect geometry globally rather than locally. Some of these ef- 
fects, especially those generated by mass and angular momentum 
are discussed. 


24397 Medium-dependent dynamics in fermi systems 
from a pair-composite viewpoint. Goldberg, A.; Puff, R.D. 
(Lawrence Livermore National Laboratory, University of 
California, Livermore, California 94550). Journal of Statisti- 
cal Physics; 33: No. 3, 571-594(Dec 1983). Contract W-7405- 
ENG-48. 

We examine the effects of medium dependence of the two- 
body dynamics on the many-body properties of Fermion systems, 
with approximation ultimately aimed at lower densities for all tem- 
peratures. The dynamics are initially treated in terms of a pair-com- 
posite formulation given previously, and the underlying single-Fer- 
mion nature of the pair constituents allows interpretation via more 
conventional thermal many-body formalism. This permits construc- 
tion of coupled equations for composite amplitudes and bound 
states, single-particle energy and momentum distributions, and mac- 
roscopic thermodynamic properties. We explore differences be- 
tween our results and those of traditional theories which incorpo- 
rate two-body correlations in some fashion, and we display explicit- 
ly how correct limiting results are recovered from our equations 
when the density and/or coupling strength is decreased. Finally, 
we provide an interpretation of our results via a form of quasiparti- 
cle quantum cluster expansion analogous to the familiar particle 
quantum cluster expansion. 


24398 Solution of a factorizable S-matrix and an asym- 


metric eight-vertex model. Doria, M.; Shankar, R. (J. W. 
Gibbs Laboratory, Yale University, New Haven, Connecti- 
cut 06511). Journal of Statistical Physics; 33: No. 3, 695- 
756(Dec 1983). Contract AC02-76ER03075. 

We present here a solution to an asymmetric eight-vertex 


model using the recent correspondence between vertex models and 
factorizable S matrices. 
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24399 (FEI—1365) Solution of apr roe equations with 
mixed derivatives by the method of parabolic runs. Ginkin, 
V.P. (Gosudarstvennyj Komitet po Is a zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
1982. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AOl1. Order Number DE84701356. 

A method for solving a system of nine-point differential 
equations approximating two-dimensional elliptical equations with 
mixed derivatives is described. The method is based on using the 
method of parabolic runs for solving a system of five-point equa- 
tions. Results are presented of numerical investigations into the sug- 
gested method in model problems with Dirichlet and Neumann 
boundary conditions. 
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24400 (SAND—84-0341) Stability of explicit Runge- 
—_ ee Shampine, L.F. (Sandia National Labs., Al- 

SA)). Mar 1984. Contract AC04- 
76 YPOO789. 2. NTIS, PC A03/MF A0O1; 1; GPO Dep. 
Order Number E84008902. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The classical theory of stability of explicit Runge-Kutta 
methods is concerned with Lipschitzian problems. It is not useful 
for stable problems with large Lipschitz constants. The classical 
theory of absolute stability considers some very special problems of 
this kind. The problems treated arise when a general problem is lin- 
earized. It is hoped that the behavior in the case of the special 
problem provide guidelines as to the behavior in the case of a gen- 
eral problem. A synthesis is proposed here which responds to this 
unsatisfactory state of affairs in the classical theory. 


24401 Asymptotic exit-time distributions. Williams, M. 
(Virgi Polytechnic Inst. and State Univ., Blacksburg). 
SIAM Journal on Applied Mathematics; 42: No. 1, 149- 
154(Feb 1982). Coutaiat AS05-80ER 10711. 

Let x(t) be a diffusion resulting from the stochastic perturba- 
tion of a deterministic dynamical system by a nondegenerate white 
noise. Let tau be the time of first exit of x(t) from a domain on 
which the deterministic flow has a single simple attracting critical 
point and is inward at the boundary. Previous results on determin- 
ing the statistics of tau include the asymptotic behavior of the first 
moment and certain decay rates of probabilities of containment past 
t = T as the strength of the noise tends to zero. In this work the 
actual asymptotic distribution of tau in this limit is determined to be 
exponential in the potential case. The singularly perturbed equa- 
tions describing this limit exhibit Ackerberg-O’Malley resonance. 
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(AD-A—136595/6) Total field in collective brems- 
strahlung in a nonequilibrium relativistic beam-plasma system. 
Technical report. Brandt, H.E. Diamond Labs., 
Washington, DC (USA)). Sep 1983. 33p. (HDL-TR—1996). 
NTIS, A03/MF AOl. 

An expression is obtained for the total electric field associat- 
ed with collective bremsstrahlung in a nonequilibrium relativistic 
beam-plasma system in the case of a slowly varying, nearly spatially 
independent background distribution with no external fields. The 
field is assumed to consist of an unperturbed regular part corre- 
sponding to the nonradiative part of the field of the particles and a 
stochastic part corresponding to the bremsstrahlung radiation field. 
The relations derived here are needed in calculations of collective 
bremsstrahlung processes and the conditions for the occurrence of 
bremsstrahlung radiative instability in relativistic beam-plasma sys- 
tems. 


24403 (CEA-CONF—7015) Heating and current drive by 
LH-waves on toroidal plasmas: problems and perspectives. 
Tonon, G. (Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Grenoble, 38 (France). it. de Recherches 
sur la Fusion Controlee). 1983. 11p. (CONF-830908— 
11). NTIS (US Sales Only), PC A02/MF AOl. Order 
Number DE84750789. 

From 11. European conference on controlled fusion and 
plasma physics; Aachen, F.R. Germany (5 = 1983). 

Portions are illegible in microfiche products. 

Results obtained from the various experiments on plasma 
heating and current generation by means of lower hybrid frequency 
waves have been taken into consideration. The examination of the 
results about current generation has enabled to set up a model that 
meets the experimental results; this model has been applied to 
INTOR/NET and has shown the most suitable frequency for cur- 
rent generation on this machine. The technical constraints related 
to the use of such frequencies have also been taken into account. 
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24404 (CEA-CONF—7016) Disruptions and X ray activi- 
ty in LH current drive experiments in Petula. Melin, G.; 
Blanc, P.; Briand, P.; Briffod, G.; Gormezano, C.; Moulin, 
B.; Parlange, F.; Ryter, F.; Van Houtte, D. (Association 
Euratom-CEA, Centre d'Etudes Nucleaires de Grenoble, 38 
(France). Dept. de Recherches sur la Fusion Controlee). 
Sep 1983. 4p. (CONF-830908—10). NTIS (US Sales Only), 
PC A02. Order Number DE84750788. 

From 11. European conference on controlled fusion and 
plasma physics; Aachen, F.R. Germany (5 Sep 1983). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

In this paper, time evolutions of different parameters when 
discharges occur during RF application in Petula are presented. 
The profile evolution during the disruption of the electron tempera- 
ture is noted; and behaviour of the disruption as a function of the 
RF power is given. 


24405 (CEA-CONF—7048) Density functional and many- 
body theories of hydrogen plasmas. Perrot, F.; Dharma-War- 
dana, M.W.C. (CEA Centre d'Etudes de Limeil, 94 - Villen- 
euve-Saint-Georges (France)). Nov 1983. 18p. (CONF- 
8310178—4). NTIS (US Sales Only), PC A0Q2/MF AOI. 
Order Number DE84751070. 

From 2. international conference and workshop on radiative 
properties of hot dense matter; Sarasota, FL, USA (31 Oct 1983). 

This work is an attempt to go beyond the standard descrip- 
tion of hot condensed matter using the well-known "average atom 
model”. The first part describes a static model using "Density func- 
tional theory” to calculate self-consistent coupled electron and ion 
density profiles of the plasma not restricted to a single average 
atomic sphere. In a second part, the results are used as ingredients 
for a many-body approach to electronic properties: the one-particle 
Green-function self-energy is calculated, from which shifted levels, 
populations and level-widths are deduced. Results for the Hydro- 
gen plasma are reported, with emphasis on the 1s bound state. 


24406 (CONF-831105—Exc.Absts., pp 42-56) Use of 
high frequency gyrotron radiation for collective scattering in 
TARA, Cohn, D.R.; Gerver, M.; Post, R.S.; Temkin, R.J.; 
Woskoboinikow, P.; Trulsen, J. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

Design features of a Thomson scattering system which uses 
high frequency (~ 140 GHz) gyrotron radiation will be described. 
The main goals are to measure scattering from ion cyclotron waves 
and from ion acoustic waves in the plugs of the TARA tandem 
mirror experiment. The diagnostic will be used to map out absolute 
density fluctuation level as a function of position, wave vector and 
time. It will have the capability to detect near thermal level signals 
in order to investigate microinstability growth. The gyrotron 
system will provide 1 kW or power over a pulse length of at least 
30 milliseconds and will have a narrow linewidth (< 1 MHz). It 
will also have the capability for providing higher power levels in 
short pulses. The design of the gyrotron will be based on results 
obtained from a short pulse (~ lusec), high power (~ 200 kW) 140 
GHz gyrotron which has been developed at MIT. 


24407 (CONF-831105—Exc.Absts., pp 96-126) Fokker- 
Planck studies of the Constance B plasma. Garner, R.C.; 
Mauel, M.E. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

Fokker-Pianck studies of the evolution of the electron veloc- 
ity distribution of the Constance B mirror-confined plasma are re- 
ported. Constance B is a minimum-B magnetic mirror with an 
ECRH-created plasma. The time dependent Fokker-Planck code in- 
cludes a bounce-averaged, quasilinear diffusion term to describe the 
electron interaction with the applied rf. Two different studies were 
carried out. In the first study an investigation was made of the ef- 
fects that the location of the gas feed has on the plasma buildup. In 
the second, the rf power was spatially localized in order to limit 
the maximum attainable electron energy, as predicted by Stallard, 
Matsuda, and Nevins. An investigation was then made of the subse- 
quent time development and steady state electron distribution as the 
n parallel was broadened. 
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24408 (CONF-831105—Exc.Absts., pp 127-160) Micros- 
tability of the TARA axicell. Gerver, M.J. 1983. NTIS, PC 
A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

Potential enhancement in the axicell of TARA can accrue 
from either generation of a thermal barrier or from electron pump- 
ing. The latter scheme can involve important changes in the axicell, 
including a reduction in the mirror ratio, the perpendicular injec- 
tion of neutral beams, and a magnetic field which is not symmetric 
about the midplane. Numerical results will be presented showing 
the effect of these changes on ion loss-cone instabilities, using a 
new vectorized axial eligenmode code whose speed allows a broad- 
er range of parameters and equilibria to be examined than was prac- 
tical previously. 


24409 (CONF-831105—Exc.Absts., pp 161-192) Bounce 
frequency ion pump out. Irby, J.H.; Post, R.S. 1983. NTIS, 
PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

If the thermal barrier potential in a tandem mirror at reactor 
grade parameters is to be maintained with acceptable Q, an efficient 
means of removing collisionally trapped ions and Frank-Condons 
from the barrier must be found. Bounce frequency pumping may 
provide a more efficient pump scheme than neutral beams. We have 
developed a 3-D particle following code, with Monte-Carlo colli- 
sions, for studying bounce frequency ion pump out in both the 
TARA plug and Constance mirror experiment. Radial diffusion co- 
efficients as a function of bounce frequency pump power will be 
discussed and comparisons made between axisymemtric and qua- 
drupole geometries. Two species runs with both a sloshing and 
warm component show the effect of the pump field perturbations 
on the sloshing component. Finally, multifrequency runs will be 
made and effects on particle stochasticity will be assessed. 


24410 (CONF-831105—Exc.Absts., pp 193-211) Effect 
of equilibrium radial electric field on the trapped particle in- 
stability in tandem mirrors. Kesner, J.; Lane, B. 1983. NTIS, 
PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

The theory of trapped particle instability in tandem mirrors 
is developed for arbitrary azimuthal mode number, M, within the 
long-thin approximation. The theory explicitly includes the effect of 
E cross B rotation. Emphasis is placed on a geometry such as 
TARA in which there are no central cell trapped ions that pass 
into the minimum-B anchor cell. A stability window is seen to exist 
from M > 1 modes when the radial equilibrium electric field, E/ 
sub R/, points inwards. This stability windown wil persist down to 
E/sub R/ = 0 for sufficiently small bad curvature drive in the cen- 
tral cell and axicell. The M = 1 mode is shown to be rigid and 
stability of this mode is seen to impose a limitation on the peak al- 
lowable mirror field bounding the central cell. The theory also pre- 
dicts the existance of a new instability, a rotationally driven trapped 
particle mode. 


24411 (CONF-831105—Exc.Absts., pp 212-216) TARA 
base case diagnostic set. Klinkowstein, R.E.; Irby, J.H.; Sul- 
livan, J.; Post, R.S. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

The TARA tandem mirror experiment will begin operation 
winter 1983. All of the base case set of diagnostics have been de- 
signed and are nearing completion. The diagnostic set will include; 
24 microwave interferometers, 14 diagmagnetic loops, 26 endloss 
analyzers, Thomson scatter at two locations, plasma position detec- 
tor, 1 charge exchange analyzer, 2 end loss calorimeters, 15 Lang- 
muir probes, 16 SED’s and 16 beam attenuation detectors. Many of 
these diagnostics have benefited from modular design to minimize 
fabrication costs and installation time. Each of the diagnostics will 
be controlled via the TARA programmable controller and data will 
be acquired via the TARA CAMAC data acquisition system. 
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24412 (CONF-831105—Exc.Absts., pp 217-237) Colli- 
sional effects on trapped particle modes in tandem mirrors. 
Lane, B. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can — Society; Los Angeles, CA, USA (7 Nov 1983). 

e effects of collisions on trapped particle modes are ana- 
lyzed in the collisionality regimes appropriate to present and near 
term tandem mirror experiments such as TMX-U, TARA and 
PHAEDRUS. In the highly collisional regime we show that the 
two low frequency modes present are a stable inter-change mode 
and the dissipative trapped ion niode. In the low collisionality case 
it is relevant to consider a trapped particle mode which has been 
converted into a stable pair of positive and negative waves by the 
change separation effects which come from differing ion and elec- 
tron bounce points. In this situation a boundary layer analysis 
shows that collisions destabilize the stable negative energy waves 
although the predicted linear growth rate is small. A heuristic argu- 
ment is given for the threshold at which collisionality would be ex- 
pected to stabilize trapped particle modes. 


24413 (CONF-831105—Exc.Absts., pp 238-259) Elec- 
tron cyclotron heating in the TARA axiplug. Mauel, M.E. 
1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Ange. CA, USA (7 Nov 1983). 

e ecrh system for TARA’s axiplug been designed to 
maximize the plug’s central-cell confining potential. This requires 
high RF field energy to strongly distort the electron velocity distri- 
bution. Two cases were considered: (1) single-frequency heating of 
both the plug at omega = omega/sub c/ and the barrier at omega 
= 2 omega/sub c/ as used in TMX-U, and (2) two frequency heat- 
ing with both the plug and the barrier illuminated at omega = 
omega/sub c/. The second approach appeared more promising for 
the TARA parameters although the experiment is designed to in- 
vestigate both. Numerical ray-tracing and Fokker-Planck calcula- 
tions were performed to aid with the design. The gyrotrons and 
their transmission systems will also be discussed in terms of the p- 
wave absorption and propagation in both the initial and steady-state 
electron distributions. In particular, the cavity launching system in 
the barrier is described which should give high RF field energy at 
high efficiency even at the low absorption characteristic of the 
steady-state RF-equilibrium. 


24414 (CONF-831105—Exc.Absts., pp 309-335) Elec- 
tron pumping in a mirror reactor. Potok, R.E.; Kesner, J.; 
Cohn, D.R. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

A code to simulate resonant electron pumping in a mirror 
reactor plug cell was developed. The pumping scheme is based 
upon icrf waves resonating with the bounce frequency of the 
trapped electrons in the plug cell, and adding parallel energy to the 
trapped electron distribution. The addition of parallel energy de- 
traps the electrons and enhances the positive potential of the plug, 
thereby providing an alternative to plug formation by ECRH. The 
code is based on a Monte Carlo simulation of the electron distribu- 
tion function, and incorporates relativistic collision operators and 
equations of motion. Output of the code consists of a self consistent 
power balance between the required RF injected power and the 
axial collisional transport and particle losses. The code has under- 
gone numerous benchmarking tests, and closely matches the pump- 
ing requirements predicted by Fokker-Planck codes for the TARA 
experiment. We will present data on the pumping power require- 
ments for an AXI-cell mirror reactor. 


24415 (CONF-831105—Exc.Absts., pp 336-370) Stochas- 
tic motion of mirror confined electrons by a frequency modu- 
lated wave. Ram, A.K.; Mauel, M.E.; Krapchev, V.; Bers, 
A. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

We consider the one-dimensional motion of electrons 
trapped in a magnetic well and being perturbed by a frequency- 
modulated electrostatic wave (ESW). The carrier phase-velocity of 
the ESW is taken to be greater than the velocity of the confined 
electrons. The transition from regular to stochastic behavior and 
the corresponding modification to the distribution function are in- 
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vestigated numerically and analytically. Significant changes to the 
electron trajectories are observed for moderate values of E/sub Z/. 
This model is used to study the possibility of electrostatic potential 
enhancement in the end-plugs of a tandem-mirror plasma by exter- 
nally launched rf waves. 


24416 (CONF-831105—Exc.Absts., pp 371-387) Con- 
stance B mirror machine. Smatlak, D.; Irby, J.H.; Post, R.S. 
1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

mstance B is a new minimum-B mirror experiment which 

has been designed to study hot electron plasma production, ion 
drift pumping, and radial electric field control. The first experi- 
ments will be the generation of high beta, hot electron plasmas by 
electron cyclotron resonance heating at low neutral pressure. These 
conditions will be similar to those in the TARA tandem mirror hot 
electron anchor. Up to 1 kW cw of ecrh power at 8 or 10.5 GHz 
will be used to build up the plasma from background hydrogen 
pressures of 10~7 to 10~* torr. The machine design will be discussed 
and the results of initial experiments aimed at diagnosing ihe plasma 
properties as a function of gas pressure and microwave power will 
be presented. 


24417 (CONF-831105—Exc.Absts., pp 388-403) Bounce 
frequency electron pumping for potential enhancement in 
tandem mirror plugs. Smith, D.K.; McVey, B.D.; Mauel, 
M.E.; Potok, R.; Kesner, J. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

Results are presented for models of potential enhancement in 
tandem mirror plugs by an imposed parallel electric field near the 
electron bounce frequency. The flattening of the electron distribu- 
tion from a Maxwellian and the resultant potential enhancement are 
calculated via Monte Carlo and Fokker-Planck techniques. Cases 
with and without a thermal barrier are considered. Penetration of a 
parallel electric field near 2/sub BE/ ~ 11/sub CI is studied via an 
antenna code that calculates the 3-D self-consistent plasma fields. 
The calculations are applied to the design of an electron pumping 
experiment on the TARA tandem mirror. 


24418 (CONF-831105—Exc.Absts., pp 422-440) Elec- 
tron Bernstein waves. Trulsen, J. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

Experimental results for externally excited electron Bernstein 
waves are presented. A number of basic features, i.e., dispersion re- 
lation, and backward wave propagation were verified. For waves in 
inhomogeneous magnetic fields we demonstrated variations in local 
wavenumber consistent with have propagation towards a cut-off or 
a resonance, depending on the b-field configuration. These measure- 
ments were all performed on axis of the set-up. In general these fig- 
ures were extended to cover constant phase curves in the entire 
mid-plane of the device. Typical examples are shown. 


24419 (DOE/DP/40153—2) Low energy x-ray and elec- 
tron physics and applications to diagnostics development for 
laser-produced plasma research. Final annual report, 31 July 
1982-30 September 1983. Henke, B.L. (Hawaii Univ., Hono- 
lulu (USA). Dept. of Physics and Astronomy). Mar 1984. 
Contract AS08-81DP40153. 7p. NTIS, PC A02/MF AOl1; 
GPO Dep. Order Number DE84009842. 

This annual report describes a collaborative extension of an 
on-going research program in low-energy x-ray and electron phys- 
ics into particular areas of immediate need for the diagnostics of 
high temperature plasmas as involved in fusion research. The fol- 
lowing specific efforts are described: (1) the design, construction 
and calibration of a spectrographic system for absolute measure- 
ment of laser-produced spectra in the 100 to 10,000 eV region; (2) 
extended development of improved Bragg crystal and multilayer 
analyzers for absolute x-ray spectrometry in the 100 to 10,000 eV 
region; (3) extended research and development on x-ray photocath- 
ode systems for time-resolved detection in absolute spectrometry, as 
for the x-ray streak camera, in the 100 to 10,000 eV region; and (4) 
the characterization and absolute calibration of photographic films 
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for time-integrated detection in the absolute spectrometry in the 
100 to 10,000 eV region. 


24420 (DOE/DP/40167—2) Wavelength scaling of the 
two plasmon decay and stimulated Raman scattering instabil- 
ities. Final report. Ebrahim, N.A.; Chen, F.F.; Joshi, C. 
(Yale Univ., New Haven, CT (USA); California Univ., Los 
Angeles (USA). Dept. of Electrical Engineering). 26 Feb 
1984. Contract AS08-81DP40167. 8p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84008934. 

This report contains description of the joint work done by 
the Yale-UCLA Users’ Group at NLUF, LLE Rochester on the 
two plasmon decay and stimulated Raman scattering instabilities at 
0.35 ym laser wavelength. A brief summary of the theoretical work 
on how SBS influences SRS is also given. Copies of papers pub- 
lished or submitted for publication are appended. 


24421 (DOE/ER/53110—1) Electron cyclotron radiation 
from mirror-confined plasmas. Final report. (Dartmouth 
Coll., Hanover, NH (USA)). 1983. Contract AC02- 
81ER53110. 7p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84008665. 

The research done under contract DE-AC02-81ER53110 
during the three year course of this grant (1981-1983) was a study 
of the electron cyclotron radiation emitted by magnetically con- 
fined plasmas. During the first year this effort was directed toward 
quantifying the amount of power loss to be expected from an EBT- 
style reactor due to synchrotron radiation. To this end a computer 
program was written which could calculate the synchrotron emis- 
sion in an arbitrary direction from a volume element of plasma. The 
code is, to the best of my knowledge, unique in the MFE plasma 
community, in that the distribution function was left arbitrary. This 
makes the code useful for situations where the distribution function 
is not expected to be Maxwellian - for the EBT hot electron ring 
plasma, the thermal barrier plasma in tandem mirror machines, a to- 
kamak plasma during current drive experiments, etc. Though a few 
computations were done with an anti-loss cone distribution for 
Winske and Boyd's current drive work, the work done under this 


contract was primarily directed at EBT and mirror machine plas- 
mas. 


24422 (DOE/ER/53132—3) Computer simulation of 
lower hybrid heating and current drive in tokamaks. Final 
report. Ogden, J.M. (Ogden (Joan M.), Princeton, NJ 
(USA)). Jan 1984. Contract AC02-82ER53132. 134p. NTIS, 
PC A07; 3; GPO Dep. Order Number DE84008667. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

A computer code LHRAY has been developed for model- 
ling lower hybrid wave propagation, absorption and current drive 
in tokamaks. LHRAY has been designed to run either as a stand- 
alone program with fixed plasma profiles or as an addition to an 
OLYMPUS style 1-D tokamak transport code. We assume an input 
rf power spectrum given by Brambilla theory. The spectrum is 
broken up into a number of discrete modes, which are followed as 
they propagate in the tokamak using the toroidal ray equations. 
The waves interact non-linearly with the electrons as they travel 
through the plasma, flattening the electron velocity space distribu- 
tion and driving current. The electron distribution function is com- 
puted using a 1-D quasilinear model similar to that of Fisch. Rela- 
tivistic effects and the presence of a background Ohmic electric 
field are also included. From the electron distribution function the 
quasilinear wave damping and electron current are calculated self- 
consistently. Simulation results give a fairly good prediction (to 
within = 30%) of the steady state lower hybrid current driven in 
PLT experiments. 


(DOE/ER/53140—13) Monte Carlo studies of 
tandem mirror plasmas interacting with waves in the Ion Cy- 
clotron Range of Frequencies (ICRF). Progress report, Janu- 
ary 1-March 31, 1984, Todd, A.M.M. (Grumman Aerospace 
Corp., Princeton, NJ (USA)). Mar 1984. Contract AC02- 
82ER53140. 3p. NTIS, PC A02/MF A01; GPO Dep. Order 
Number DE84008901. 

During this time period we have concentrated on code con- 
version and development. A CRAY version of the Monte Carlo 
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Simulation Code is now performing satisfactorily. We have also 
begun the formulation of a multi-spatial dimension Monte Carlo 
code and a 2-D ICRF wave propagation model. 


24424 (DOE/ER/80027—1) Fiber optic current probe. 
Final report, September 1, 1983-February 29, 1984. Wyntjes, 
G.; Fox, R. (OPTRA, Inc., Everett, MA (USA)). Feb 1984. 
Contract AC02-83ER80027. 2ip. NTIS, PC A02/MF A0O1; 
1; GPO Dep. Order Number DE84007964. 

Portions are illegible in microfiche products. 

This report documents the results of Phase I research into a 
new type of Fiber Optic Current probe, suitable for high voltage, 
high current applications. The probe uses a stabilized two frequen- 
cy HeNe laser to read the magnitude and sign of magnetic field in- 
duced circular birefringence in an optical fiber wound around a 
conductor. Measurements of both alternating and direct currents 
were demonstrated with a breadboard system. The system was 
tested at low voltages with currents of up to 4500 amperes peak 
and with up to 28 turns of optical fiber around the conductor. The 
response was found to increase linearly with the number of fiber 
turns. Experimental determinations of the system’s frequency re- 
sponse and dynamic range were not possible due to our inability to 
generate large, fast current transients. The predicted frequency re- 
sponse is 100 kHz with an ability to read transient amplitudes of 
300 times the nominal line current. Several single-mode fibers were 
used to form transducers, and the optimum fiber for further devel- 
opment was identified. The 2-frequency interrogation technique de- 
scribed worked entirely as predicted, and should be applicable to 
magnetic field measurements in general (i.e. charged particle beams, 
Tokamaks, antenna patterns, EMP testing, etc.). 


24425 (DOE/ET/51013—69) Passive and active circuits 
for vertical plasma stabilization. Thome, R.J.; Pillsbury, 
R.D. Jr.; Montgomery, D.B.; Politzer, P.A.; Wolfe, S.M.; 
Mann, W.R.; Langton, W.G.; Pribyl, P. (Massachusetts Inst. 
of Tech., Cambridge (USA). Plasma Fusion Center). Dec 
1983. Contract AC02-78ET51013. 40p. (PFC/RR—83-32). 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. Order Number 
DE84008857. 

Portions are illegible in microfiche products. 

The highly elongated plasmas associated with divertor oper- 
ation in the tokamaks are subject to a strong axisymmetric instabil- 
ity. A combination of passive loops and active feedback coils are 
needed for control of vertical plasma position. Development of 
design techniques for this coil system are underway using two tech- 
niques. First, simplified models are used which lead to generalized 
diagrams for evaluation of the relative effectiveness of different lo- 
cations for active or passive elements. These plots and the associat- 
ed methodology are generally applicable to tokamak design. At the 
second level, a more detailed computer model, incorporating the 
specific machine configuration and constraints, is used to study the 
optimal active coil and passive element characteristics. 


24426 (DOE/ET/51013—114) Particle confinement 
during lower-hybrid current drive in the versator II tokamak. 
Chen, K.I.; Luckhardt, S.C.; Mayberry, M.J.; Porkolab, M.; 
Rohatgi, R. (Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center). Mar 1984. Contract AC02- 
78ET51013. 8p. (PFC/CP—84-1; CONF-840311—3). NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84008941. 


From 4. international symposium on heating in toroidal plas- 
mas; Rome, Italy (21 Mar 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Increases in average density have been observed during 
lower-hybrid current drive (LHCD) on the Versator II tokamak 
and in other LHCD experiments where inductive and lower-hybrid 
current drive are combined. In the present paper results of an ex- 
tensive study of this density increase are presented showing that the 
increase is the result of an improvement in particle confinement 
time, tau/sub p/, compared to ohmic discharges with comparable 
parameters. The improved confinement appears when the Parail- 
Pogutse relaxation mode is stabilized during LHCD. 
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24427 (DOE/ET/51013—116) Theory of mode conver- 
sion in inhomogeneous plasmas. Fuchs, V.; Bers, A.; Harten, 
L. (Massachusetts Inst. of Tech., Cambridge (USA). Plasma 
Fusion Center; Institut de Recherche d’Hydro-Quebec, Var- 
ennes (Canada). Projet Tokamak). Mar 1984. Contract 
AC02-78ET51013. lip. (PFC/CP—84-3; CONF-840311— 
2). NTIS, PC A02; 3; GPO Dep. Order Number 
DE84008942. 

From 4. international symposium on heating in toroidal plas- 
mas; Rome, Italy (21 Mar 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 

Earlier work on mode conversion theory by Fuchs, Ko, and 
Bers is detailed and expanded upon, and its relation to energy con- 
servation is discussed. In lossless, pair-wise coupling of modes, the 
connection formula and conservation of energy flow must be used 
together. In obtaining the fraction of mode-converted energy, 
proper attention must be given to distinguish the coupling of for- 
ward (nu/sub g/nu/sub ph/ > 0) and backward (nu/sub g/nu/sub 
ph/ < 0) waves. Examples occurring in ion-cyclotron and lower- 
hybrid wave heating are presented, illustrating the use of the 
theory. 


24428 (DOE/ET/51013—118) Relativistic electromagnet- 
ic instabilities near electron cyclotron frequency and harmon- 
ics. Ram, A.K.; Francis, G.; Bers, A. (Massachusetts Inst. of 
Tech., Cambridge (USA). Plasma Fusion Center). Mar 
1984. Contract AC02-78ET51013. 10p. (PFC/CP—84-5; 
CONF-840391—1). NTIS, PC A02/MF A011; 1; GPO Dep. 
Order Number DE84009672. 

From 4. international workshop on electron-cyclotron emis- 
sions (ECE-ECRH); Frascati, Italy (29 Mar 1984). 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

We present the linear evolution in space-time of electromag- 
netic instabilities generated by relativistic beam-type electron distri- 
bution functions that characterize highly anisotropic electron plas- 
mas. The plasma is assumed to be infinite, homogeneous and in a 
static, uniform magnetic field (antiBo). For waves propagating 
along antiBo there are two absolute instabilities - the Whistler and 
the relativistic instability - both near the electron cyclotron fre- 
quency (omega/sub c/). For waves propagating perpendicular to 
antiBo instabilities occur at omega/sub c/ and its harmonics. At low 
densities the instability at omega/sub c/ is absolute and has the 
highest growth rate, while those at higher harmonics are convec- 
tive and have lower growth rates. As the density is increased the 
instabilities at omega/sub c/ and 2omega/sub c/ are absolute. Fur- 
ther increase in the density leads to the instability at omega/sub c/ 
becoming convective and that at 2omega/sub c/ remaining abso- 
lute. The detailed observation of unstable radiation from such plas- 
mas could lead to an estimate of the hot density component of the 
plasma. In another context, gyrotron-type devices could conceiv- 
ably be built for generating electromagnetic energy at harmonics of 
omega/sub c/. 


24429 (EUR-CEA-FC—1199) Density regimes for lower 
hybrid wave coupling in Tokamak plasmas, Moreau, D.; Gor- 
mezano, C.; Melin, G.; Nguyen, T.K. (Association Eura- 
tom-CEA, Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Recherches sur la Fusion Con- 
trolee). Sep 1983. 16p. NTIS (US Sales Only), PC A02/MF 
A01l. Order Number DE84750786. 

A detailed study of lower hybrid wave coupling in the Wega 
and Petula tokamaks is presented in the light of a 2-D theoretical 
model with arbitrary density in front of the coupler. Different re- 
gimes can be distinguished theoretically depending on the value of 
this density relative to the cutoff density. At low densities coupling 
is mostly determined by the density gradient at the waveguide aper- 
tures. At moderate densities good matching is obtained between the 
“grill” antenna and the edge plasma, resulting in low reflection co- 
efficients. When the density at the antenna gets higher, the plasma 
surface admittance must be slightly modified because of E x B cur- 
rents. This effect removes the nsub(//) = 1 singularity in the 
power spectrum and reduces the fraction of power radiated as sur- 
face waves. 
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24430 (EUR-CEA-FC—1200) y-background discrimina- 
tion in position-encoding X-ray proportional counters. Bom- 
barda, F.; Coulon, J.P.; Platz, P.; Ramette, J. (Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. de Recherches sur la Fusion 
Controlee). Sep 1983. 11lp. NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84750792. 

Portions are illegible in microfiche products. 

The sensitivity of a Gabriel-type X-ray counter to y-back- 
ground events is reduced by a factor of up to 40 by using a risetime 
discriminator on the anode signal. 


24431 (EUR-CEA-FC—1201) Variational principle for 
linear study of electromagnetic modes in Tokamaks. Dubois, 
M.A.; Samain, A. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Recherches sur la Fusion Controlee). Oct 1983. 
62p. (In French). NTIS (US Sales Only), PC A04/MF AOl1. 
Order Number DE84750784. 

We establish a variationnal principle valid in all collisionality 
regimes. We use it to study the linear stability of small scale elec- 
tromagnetic modes, excluding trapped-particles effects. 


24432 (EUR-CEA-FC—1202) Current drive by the com- 
bined effects of electron cyclotron and Landau wave damping 
in Tokamak plasmas, Fidone, I.; Giruzzi, G.; Granata, G.; 
Meyer, R.L. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 


Recherches sur la Fusion Controlee). Oct 1983. 40p. NTIS 


(US Sales Only), PC A03/MF AOl. Order Number 
DE84750791. 

The general properties of electron cyclotron wave absorp- 
tion by a current carrying fast electron tail in tomakak plasmas are 
investigated. Two situations are considered. In the first case, which 
is suited for present day experiments, the tail extends from a few 
times (Tsub(e)/m)sup(1/2) up to near the speed of light. We show 
that electron cyclotron wave absorption is weakly dependent on 
the momentum distribution of the fast electrons. In the second case, 
which is suited for reactor-like parameters, the velocity range of 
the tail is much less than its mean velocity. We show that wave 
absorption is accurately described by a delta-like parallel distribu- 
tion. We consider wave propagation in the tokamak equatorial 
plane and normal to it and wave frequencies much less than the 
electron gyrofrequency at the plasma center. We obtain fairly good 
wave absorption for all cases of practical interest. The study is in- 
tended to stress the advantage of combining parallel and perpendic- 
ular heating to optimize current generation by a superthermal tail. 


24433 (FRNC-TH—1333) Pyroelectric detector study 
and realization measuring the plasma radiated power in a to- 
kamak. Simonet, F. (Nancy-1 Univ., 54 (France)). Oct 1981. 
17p. (In French). NTIS (US Sales Only), PC A02/MF AO1. 
Order Number DE84750777. 

The study of a additional heating method and the perfection 
of impurities rate control and reduction means are presently active- 
ly investigated. Petula experiment must demonstrate heating effi- 
ciency by high frequency oscillating electromagnetic fields. Impuri- 
ties will probably dissipate an important part of the ohmic power 
and electromagnetic power left in plasma. In this report, experi- 
mental device is described, which has been realized, and introduced 
in the tokamak, to measure precisely the energy losses by radiation 
in the ionized medium. In a first part, tokomak Petula is presented 
and it is shown how different chemical species can introduce nu- 
merously in the discharge gas. In a second part, plasma cooling by 
photon and fast neutron strong emission is stressed on. In a third 
part, the measuring device is explained; the detector part is a pyroe- 
lectric crystal. In a fourth and last part, results are discussed, insist- 
ing on the signal temporal evolution and on the value of the fol- 
lowing ratio: power lost by plasma towards the walls/ohmic power 
left in plasma. 





70 FUSION ENERGY 
7001 Plasma Research 


24434 (FRNC-TH—1335) Plasma diffusion through a 
two-dimensional magnetic field. Application to multipolar dis- 
charge. Koch, C. (Paris-11 Univ., 91 - Orsay (France)). Mar 
1981. 158p. (In French). NTIS (US Sales Only), PC A08/ 
MF A0O1. Order Number DE84750776. 

In this work, a collisional plasma diffusion theory through a 
two dimensional magnetic field is presented. This study allows to 
define two types of diffusion domains: the weak field domain, 
where diffusion is practically isotropic, and strong field domain 
where diffusion is only parallel to field lines. The inversion and ion 
confinement by ambipolar electric field, perpendicular to line fields, 
is also understood. This theory is applied to a multipolar discharge. 
A sheath thickness can be defined, which is the width of the region 
in which the plasma diffusion is limited by the magnetic field. Little 
dependence with magnetic field is found. All these results have 
been observed experimentally. The diffusion equation numerical so- 
lution allows to find the density and potential profiles. The compar- 
ison of the density in the middle of the plasma with and without 
multicusp field is done. 


24435 (FRNC-TH—1358) Turbulence and disruptions in 
Tokamaks. Dubois, M.A. (Paris-7 Univ., 75 (France)). Oct 
1980. 156p. (In French). NTIS (US Sales Only), PC A08/ 
MF AO1. Order Number DE84750785. 

In the first part of this thesis, the possible explanation of the 
electron abnormal thermal conductivity with electromagnetic drift 
modes rather than simply electrostatic is discussed. A variational 
form is established in non collisional conditions; linear modes prin- 
cipal possibilities are reviewed, then quasilinear theory is used to 
calculate the transport phenomenon «ssociated to each mode. They 
are compared to experimental results. Electron abnormal thermal 
conductibility is not better explained by electromagnetic modes 
than by electrostatic modes. In the second part, disruptions are ex- 
amined; experimental manifestations are briefly recalled. Existing 
interpretations of these phenomenons are reviewed, which are 
based on magnetic islands non-linear evolution. A detailed analyti- 
cal study of the case 1=1, m=1 is made. Other disruptions are 
studied; it is shown that the disruptive process is indissociable from 
sudden apparition of small scale magnetic turbulence. The possibili- 
ty of such a turbulence is studied. Its predictable effects are com- 
pared to experiment. Such a turbulence, is assumed to exist perma- 
nently in an attenuated form, which could justify the electronic 
transport anomalies in quiescent state. 


24436 (GA-A—17510) Reduced equations in three dimen- 
sional geometry. Chu, M.S.; Jensen, T.H.; Kim, J.S. (GA 
Technologies, Inc., San Diego, CA (USA)). Mar 1984. Con- 
tract AT03-84ER53158. lip. (CONF-840370—1). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84009401. 

From US/Japan workshop on 3-D MHD studies; Oak 
Ridge, TN, USA (19 Mar 1984). 

e nature of the resistive MHD equations is examined in 
terms of a set of gauge functions based on the magnetic field. A set 
of reduced equations may be arrived at in this gauge by making the 
simple assumption that the compressional motion is decoupled from 
the shear motion. The equations reduce to those first proposed by 
Strauss and by Chance et al., when the perpendicular perturbation 
wavelength is much shorter than the equilibrium length scale. 


24437 (GA-A—17525) Behavior of orbits of two coupled 
oscillators. Greene, JM. (GA Technologies, Inc., San 
Diego, CA (USA)). Mar 1984. Contract A’F03-84ER53158. 
Tp. (CONF-840277—1). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84008561. 

From US-Japan workshop in statistical plasma physics; 
Nagoya, Japan (20 Feb 1984). 

Some continuing progress is being made in understanding 
the structure of two-dimensional area-preserving maps. We can 
now use this to understand the essential features of the behavior of 
two coupled nonlinear oscillators, or any equivalent system. 


24438 (iC—83/150) Theory of the interface between a 
classical plasma and a hard wall. Ballone, P.; Pastore, G.; 
Tosi, M.P. (International Centre for Theoretical Physics, 
Trieste (Italy)). Sep 1983. 17p. NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84701221. 
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The interfacial density profile of a classical one-component 
plasma confined by a hard wall is studied in planar and spherical 
geometries. The approach adapts to interfacial problems a modified 
hypernetted-chain approximation developed by Lado and by Ro- 
senfeld and Ashcroft for the bulk structure of simple liquids. The 
specific new aim is to embody self-consistently into the theory a 
‘contact theorem’, fixing the plasma density at the wall through an 
equilibrium condition which involves the electrical potential drop 
across the interface and the bulk pressure. The theory is brought 
into fully quantitative contact with computer simulation data for a 
plasma confined in a spherical cavity of large but finite radius. It is 
also shown that the interfacial potential at the point of zero charge 
is accurately reproduced by suitably combining the contact theo- 
rem with relevant bulk properties in a simple, approximate repre- 
sentation of the interfacial charge density profile. 


24439 (INIS-SU—198, pp 516) Si(Li) three-crystal spec- 
trometer for x-ray plasma diagnostics in tokamaks. Polytsya, 
O.P.; Sokolov, A.D.; Ehist, R.S. 1983. (In Russian). NTIS 
(US Sales Only), PC A99/MF AOl. (CONF-8304144— 
Summ). 

From 23. conference on nuclear spectroscopy and nuclear 
structure; Moscow, USSR (19 Apr 1983). 


24440 (IPP—1/221) Numerical simulations of the oxygen 
impurity transport at the plasma periphery in a Tokamak. 
Tendler, M.; Neuhauser, J.; Wunderlich, R. (Max-Planck-In- 
stitut fuer Plasmaphysik, Garching (Germany, F.R.)). Oct 
1983. 24p. NTIS (US Sales Only), PC A02/MF AO1. Order 
Number DE84751240. 

The behaviour of oxygen, which is one of the most frequent- 
ly encountered impurity species in tokomaks, is particularly compli- 
cated owing to the intensive cross charge exchange processes be- 
tween oxygen and hydrogen. Another complication arises from the 
fact that oxygen is desorbed from metallic surfaces as hydrogenic 
or metallic compounds, undergoing a sophisticated multistep evolu- 
tion before arriving at the neutral atomic state. Here we study the 
influence of these effects, using the numerical algorithm, which 
allows fast solution of both the steady-state and the time-dependent 
one-dimensional-finite rate diffusion equations. The auxiliary calcu- 
lations, accounting for the cross charge exchange and the sub-rou- 
tine describing the low energy chemical kinetics, are incorporated 
in the code. 


24441 (IPPCZ—246) Evolution of plasma electrons dis- 
tribution function at soliton gas relaxation. Krocek, P. (Ces- 
koslovenska Akademie Ved, Prague. Ustav Fyziky Plaz- 
matu). Nov 1982. 23p. NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84701219. 

The generalized soliton gas theory is used for investigating a 
strongly turbulent nonisothermal plasma. The excitation of a wide 
spectrum of Langmuir solitons is assumed, with the distribution 
function corresponding to the spectral energy density of turbulent 
noises found in recent numerical simulation experiments. Collision- 
less relaxation of dense soliton gas due to soliton-particle resonant 
interaction is discussed and the soliton kinetic equation derived. For 
the electron distribution function a quasilinear diffusion equation 
with time-dependent diffusion coefficient is obtained and its numeri- 
cal integration performed. it is shown that the Landau damping of 
solitons leads to rapid formation of a plateau on electron distribu- 
tion. Thus, the Landau damping of solitons ceases before their colli- 
sional relaxation starts to act. 


24442 (ITEF—157(1982)) Radiative cooling of a cilindri- 
cal Z-pinch in the stage of plasma shett motion. Gerusov, 
A.V.; Imshennik, V.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1982. 43p. (In 
Russian). NTIS (US Sales Only), PC A03/MF A0O1. Order 
Number DE84701220. 

Dinamics of a cylindrically symmetric Z-pinch in deiterium- 
neon mixture on the motion stage with volume radiation losses of 
energy of neon ions is considered. A two-temperature MHD model 
of Z-pinch is numerically calculated with various percentage of 
gases in mixture. It is found that radiation losses are essential in the 
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dynamics of the discharge. They decrease distribution of magnetic 
field and curreqt density. The temoerature of anode surface heated 
by absorbtion of radiation from the plasma sheath which forms in 
the discharge is obtained. The value of anode surface temperature 
prior to the arrival of the shock front is insufficient for operating of 
previously proposed mechanism of X-ray plasma focus regime. An- 
other mechanism leading to X-ray regime being due to radiative 
cooiang as aiso suggested. 


24443 (LA-UR—84-1076) Initiation and accretion experi- 
ments on the HDZP. Shlachter, J.S.; Hammel, J.E.; Scud- 
der, D.W. (Los Alamos National Lab., NM (USA)). 1984. 
Contract W-7405-ENG-36. 9p. (CONF-8403100—2). NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84009997. 

From Conference of Z-pinches for fusion; Alexandria, VA, 
USA (29 Mar 1984). 

Portions are illegible in microfiche products. 

Experiments on the High Density Z-Pinch machines at Los 
Alamos have demonstrated the importance of accretion of neutral 
gas into the central plasma column. This paper will review the re- 
sults of accretion measurements on gas-embedded pinch plasmas 
and discuss the level of our theoretical understanding of the cou- 
pling mechanism between the pinch and the surrounding neutral 
gas. In addition we will address the experimental methods which 
are presently being developed to attack the accretion problem in- 
cluding our recent evidence of self-focused laser channels. 


24444 (ORNL/FEDC—83/14) Two-point model for di- 
vertor transport. Galambos, J.D.; Peng, Y.K.M. (Oak Ridge 
National Lab., TN (USA)). Apr 1984. Contract ACO05- 
840R21400. 39p. NTIS, PC A03/MF A01; GPO Dep. 
Order Number DE84010639. 

Plasma transport along divertor field lines was investigated 
using a two-point model. This treatment requires considerably less 
effort to find solutions to the transport equations than previously 
used one-dimensional (1-D) models and is useful for studying gener- 
al trends. It also can be a valuable tool for benchmarking more so- 


phisticated models. The model was used to investigate the possibili- 
ty of operating in the so-called high density, low temperature 
regime. 


24445 (ORNL/Sub—7676/4) Research support for 
plasma diagnostics on Elmo Bumpy Torus - development of a 
multichannel Hall-probe based diamagnetic diagnostic instru- 
ment and observation and modeling of EBT electron rings. 
Final report, October 1, 1982-September 30, 1983. Carpenter, 
K.H.; Booker, R.H. (Missouri Univ., Rolla (USA). Dept. of 
Electrical Engineering). Oct 1983. Contract ACO05- 
840OR21400. 102p. NTIS, PC A06/MF A0Ol; 1; GPO Dep. 
Order Number DE84008810. 

Portions are illegible in microfiche products. 

Use of multiple Hall effect probes is a cost effective way to 
observe diamagnetic fields from the hot electron rings in the Elmo 
Bumpy Torus device at several locations simultaneously. A special 
diagnostic instrument has been developed having six Hall probe 
channels with the sensitivity and stability needed for the diamagne- 
tic measurements. The instrument uses an AC carrier system with 
isolation transformers located remotely from the instrument and 
near the probe locations. Details of instrument design as well as op- 
erating instructions for it are included in this report. 


24446 (ORNL/TM—9148) Nonlinear interaction of tear- 
ing modes: a comparison between the tokamak and the re- 
versed field pinch configurations. Holmes, J.A.; Carreras, 
B.A.; Hender, T.C.; Hicks, H.R.; Lynch, V.E.; An, Z.G.; 
Diamond, P.H. (Oak Ridge National Lab., TN (USA); 
Texas Univ., Austin (USA). Inst. for Fusion Studies). Apr 
1984. Contract AC05-840R21400. 44p. NTIS, PC A03/MF 
A01; 1; GPO Dep. Order Number DE84010582. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The multiple helicity nonlinear interaction of resistive tear- 
ing modes is compared for the tokamak and reversed field pinch 
configurations using the magnetohydrodynamic equations. Unlike 
the case of the tokamak disruption, for which this interaction is de- 
stabilizing when islands overlap, the nonlinear coupling of the dom- 
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inant helicities is shown to be a stabilizing influence in the reversed 
field pinch. The behavior of the coupled instabilities in the two 
configurations can be understood as a consequence of the stability 
properties of the nonlinearly driven modes. In the case of the toka- 
mak disruption, quasi-linear effects linearly destabilize the dominant 
driven mode, which then feeds energy to the driving mode. For the 
reversed field pinch the driven modes remain stable, acting as a 
brake on the growth of the dominant instabilities than was observed 
in single helicity studies. 


24447 (RL—83-066) Annual report to the Laser Facility 
Committee 1983. UV radiation facility (Chapter 3). (Ruther- 
ford Appleton Lab., Chilton (UK)). 1983. 36p. NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE84701223. 

This report is a reprint of Chapter 3 of the full Annual 
report to the Laser Facility Committee. It describes experimental 
work in the year April 82 to March 83 by University groups using 
the Central Laser Facility’s new Ultra Violet Radiation Facility 
(UVRF). Separate distribution of this section of the annual report 
has been requested by users of the UVRF in order to provide a 
more compact summary of the available facilities and of recent sci- 
entific work at the UVRF, for those whose interests do not include 
the applications of the high power Nd glass and KrF lasers at the 
CLF, discussed in the full report. Included is a preliminary report 
on UV Thomson scattering in a dense, non-Debye, 2-pinch plasma 
device. 


24448 (UCRL—89423) ECRH and ICRH in the TMX-U 
tandem mirror. Stallard, B.W.; Cummins, W.F.; Molvik, 
A.W.; Poulsen, P.; Simonen, T.C.; Falabella, S.; Barter, 
J.D.; Christensen, T.; Dimonte, G.; Romesser, T.E. (Law- 
rence Livermore National Lab., CA (USA); California 
Univ., Davis (USA); TRW, Inc., Redondo Beach, CA 
(USA)). 15 Mar 1984. Contract W-7405-ENG-48. 32p. 
(CONF-840311—5). NTIS, PC A03/MF A0O1; 1; GPO Dep. 
Order Number DE84009681. 

From 4. international symposium on heating in toroidal plas- 
mas; Rome, Italy (21 Mar 1984). 

Portions are illegible in microfiche products. 

In the Tandem Mirror Experiment Upgrade (TMX-U), the 
formation of a thermal barrier and the potential plugging of ion end 
loss were achieved at central-cell densities up to 2 x 10’ cm™*. The 
presence of a thermal barrier was confirmed by direct measure- 
ment, and ion axial-confinement times in the range 50 to 100 ms 
were measured. The ECRH in the end cells (a) initiates plasma 
startup, (b) generates hot, mirror-confined electrons to form ther- 
mal barriers, and (c) creates the plugging potential for central-cell 
ions. The ECRH system consists of four 200 kW, 28 GHz gyro- 
trons each feeding power to a separate heating location (two in 
each end plug). Fundamental heating is used at the potential plug, 
and second harmonic is used in the thermal barrier. Hot-electron 
plasmas are produced at total end-cell antenna power levels up to 
300 kW. Strong single-pass absorption and net hot-electron heating 
efficiencies exceeding 40% are observed. Hot-electron parameters 
achieved are: n/sub eh//n/sub et/ up to 0.8, volume-average beta 
<B> = 0.15, and T/sub x/ (x-ray tail above 40 keV) in the range 
75 to 200 keV. 


24449 (UCRL—90437) Rapidly convergent algorithms for 
3-D tandem and stellarator equilibria in the paraxial approxi- 
mation. McNamara, B. (Lawrence Livermore National Lab., 
CA (USA)). Apr 1984. Contract W-7405-ENG-48. 14p. 
(CONF-840370—3). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84009688. 

From US/Japan workshop on 3-D MHD studies; Oak 
Ridge, TN, USA (19 Mar 1984). 

Portions are illegible in microfiche products. 

Tandem and stellarator equilibria at high B have proved 
hard to compute and the relaxation methods of Bauer et al., Cho- 
dura and Schluter, Hirshman, Strauss, and Pearlstein et al. have 
been slow to converge. This paper reports an extension of the low- 
B analytic method of Pearlstein, Kaiser, and Newcomb to arbitrary 
B for tandem mirrors which converges in 10 to 20 iterations. Exten- 
sions of the method to stellarator equilibria are proposed and are 
very close to the analytic method of Johnson and Greene - the stel- 
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larator expansion. Most of the results of all these calculations can 
be adequately described by low-8 approximations since the MHD 
stability limits occur at low 8. The tandem mirror, having weak 
curvature and a long central cell, allows finite Larmor radius ef- 
fects to eliminate most ballooning modes and offers the possibility 
of really high average 8. This is the interest in developing such 
three-dimensional numerical algorithms. 


24450 Compact toroid created by rotating relativistic 
electron beams. Sethian, J.D.; Robson, A.E.; Gerber, K.A.; 
DeSilva, A.W. (Naval Research Laboratory, Washingion, 
DC 20375). Journal of Applied Physics; 55: No. 9, 3280- 
3285(1 May 1984). 

A hollow, rotating relativistic electron beam with v/y>>1 
may be stably propagated inside an initially field-free, closed metal 
tube containing neutral hydrogen at a pressure of about 100 mTorr. 
Under these circumstances the beam is charge neutralized but not 
current neutralized, and propagates at an equilibrium radius deter- 
mined by the pressure balance of the self-magnetic fields inside and 
outside the beam. The axial component of the magnetic field is in 
opposite directions inside and outside the beam, the total flux inside 
the tube being zero. During its passage the beam ionizes and heats 
the neutral gas such that when the beam pulse ends, the magnetic 
field of the beam is “frozen” into the resulting plasma. The plasma 
confinement configuration generated by a single beam is a reversed- 
field linear pinch with an axial current which returns through the 
wall of the tube. To produce a completely closed plasma configura- 
tion, a second rotating electron beam is injected from the opposite 
end of the chamber between the first beam and the wall. It is possi- 
ble by this means to bring the persistent axial current to zero, but 
only under rather restricted conditions because the propagation of 
the second beam is adversely affected by the peripheral plasma pro- 
duced by the first beam. However, the principal of this novel 
method of producing a magnetically confined plasma was effective- 
ly demonstrated. 


24451 Effects of the internally produced nonthermal elec- 
trons on the temperature diagnostics of a hollow gas shell Z 
pinch. Hammel, B.A.; Jones, L.A. (Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Applied Phys- 
ics Letters; 44: No. 7, 667-669(1 Apr 1984). 

Experimental evidence is presented indicating that a nonther- 
mal electron energy distribution occurs in a collapsing gas shell Z 
pinch at the time of pinch. It is estimated that these results can be 
explained if less than 10% of the current is associated with an ener- 
getic (~4 keV) electron beam. Interpreting the spectroscopic diag- 
nostics consistently with the nonthermal electron energy distribu- 
tion indicates that the temperature of the plasma “hot spots” could 
be as low as ~400 eV instead of the 1 keV obtained by assuming a 
thermal distribution. 


24452 Effects of line-tying on free-boundary global modes 
in high-beta tokamak plasmas. Lee, J.K. (GA Technologies 
Inc., San Diego, California 92138). Physics of Fluids; 27: No. 
4, 712-T15(Apr 1984). Contract AT03-76ET51011. 

Axisymmetric line-tying, as may occur in an H-mode dis- 
charge or in a toroidal limiter, is modeled through a rigid or con- 
ducting boundary condition. It is shown effective in reducing the 
linear growth rate of global free-boundary magnetohydrodynamic 
modes in high- B/sub p/ circular cross-section tokamaks. Various 
parameter dependencies are also examined. 


24453 RFP energy evolution and containment in the pres- 
ence of giant sawteeth. Watt, R.G.; Little, E.M. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Physics of Fluids; 27: No. 4, 784-786(Apr 1984). 

Experimental measurements of internal energy in the ZT- 
40M Reversed Field Pinch are presented that reinforce the inter- 
pretation of the soft x-ray sawtooth oscillations seen in that device 
as indicating an internal energy loss. Soft x-ray spectra are present- 
ed that support the contention that hot electron confinement, as 
well as energy confinement, is severely degraded by the presence 
of large scale sawteeth, presumably during the fall time of the soft 
x-ray flux. The behavior of the equilibrium fields may be explained 
as the result of a combination of current redistribution and a de- 
crease and recovery in internal B/sub p/ during a sawtooth. 
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24454 Hamiltonian formulation of reduced magnetohy- 
drodynamics. Morrison, P.J.; Hazeltine, R.D. (Institute for 
Fusion Studies, The University of Texas at Austin, Austin, 
Texas 78712). Physics of Fluids; 27: No. 4, 886-897(Apr 
1984). Contract FG05-80ET53088. 

Reduced magnetohydrodynamics (RMHD) is a principal 
tool for understanding nonlinear processes,including disruptions, in 
tokamak plasmas. Although analytical studies of RMHD turbulence 
are useful, the model's impressive ability to simulate tokamak fluid 
behavior has been revealed primarily by numerical solution. A new 
analytical approach, not restricted to turbulent regimes, based on 
Hamiltonian field theory is described. It is shown that the nonlinear 
(ideal) RMHD system, in both its high-beta and low-beta versions, 
can be expressed in Hamiltonian form. Thus a Poisson bracket is 
constructed such that each RMHD field quantity &/sub i/ evolves 
according to xi-dot/sub i/ = {&/sub i/,H}, where H is the total 
field energy. The new formulation makes RMHD accessible to the 
methodology of Hamiltonian mechanics; it has lead, in particular, 
to the recognition of new RMHD invariants and even exact, non- 
linear RMHD solutions. A canonical version of the Poisson brack- 
et, which requires the introduction of additional fields, leads to a 
nonlinear variational principle for time-dependent RMHD. 


24455 Effect of diamagnetic rotation on the nonlinear 
coupling of tearing modes. Hicks, H.R.; Carreras, B.A.; 
Holmes, J.A. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). Physics of Fluids; 27: No. 4, 909-915(Apr 
1984). Contract W-7405-ENG-26. 

The tokamak disruption model based on the nonlinear inter- 
action of multiple helicity tearing modes is extended to include dia- 
magnetic effects. This introduces mode rotation and time-varying 
phases during the nonlinear interaction. The basic nonlinear destabi- 
lization mechanism associated with plasma disruptions remains unaf- 
fected by diamagnetic effects. 


24456 Nonlinear interaction of toroidizity-induced drift 
modes. Similon, P.L.; Diamond, P.H. (Institute for Fusion 
Studies, University of Texas at Austin, Austin, Texas 
78712). Physics of Fluids; 27: No. 4, 916-924(Apr 1984). Con- 
tract FG05-80ET53088. 

Drift modes in toroidal geometry are destabilized by trapped 
electron inverse dissipation and evolve to a nonlinearly saturated 
state. Using renormalized one-point turbulence theory for the non- 
linear gyrokinetic equation in the ballooning representation, it is 
shown that ion Compton scattering is an effective saturation mech- 
anism. Ion Compton scattering transfers wave energy from short to 
long perpendicular wavelength, where it is absorbed by ion reso- 
nance with extended, linearly stable, long-wavelength modes. The 
fluctuation spectrum and fluctuation levels are calculated using the 
condition of nonlinear saturation. Transport coefficients and energy 
confinement time scalings are determined for several regimes. Spe- 
cifically, the predicted confinement time density scaling for an Oh- 
mically heated discharge increases from n*/sup //® in the collision- 
less regime to n®/sup //® in the dissipative trapped electron regime. 


24457 Linear relativistic gyrokinetic equation. Littlejohn, 
R.G. (Department of Physics, University of California, Los 
Angeles, California 90024). Physics of Fluids; 27: No. 4, 976- 
982(Apr 1984). Contract AM03-76SF00010. 

The linear, relativistic gyrokinetic equation is derived, in a 
form appropriate for relativistic electrons in fusion research. The 
frequency of the perturbing wave satisfies o< <{)/sub e/. The use 
of generally covariant transformation rules, as well as first-order 
Hamiltonian perturbation theory, greatly simplifies the derivation. 
New results are presented for relativistic guiding center motion. 


24458 F-© pumping and field modulation experiments on 
a reversed field pinch discharge. Schoenberg, K.F.; Buchen- 
auer, C.J.; Massey, R.S.; Melton, J.G.; Moses, R.W. Jr.; 
Nebel, R.A.; Phillips, J.A. (Los Alamos National Laborato- 
ry, Los Alamos, New Mexico 87545). Physics of Fluids; 27: 
No. 3, 548-551(Mar 1984). 

Computational simulations indicate that proper programming 
of the toroidal and poloidal magnetic fields in a reversed field pinch 
(RFP) can drive a steady-state current. This current drive tech- 
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nique, called F-© pumping, assumes that the RFP plasma remains 
in a quasirelaxed state and that the field programming is not delete- 
rious to pinch performace. Field modulation experiments on the 
Los Alamos ZT-40M experiment have shown that these assump- 
tions are reasonable, and hence F-© pumping is a plausible candi- 
date for RFP current drive. 


24459 Ballooning and interchange stability of an ion ring 
confined plasma. Sparks, L.; Sudan, R.N. (Laboratory of 
Plasma Studies, Cornell University, Ithaca, New York 
14853). Physics of Fluids; 27: No. 3, 626-641(Mar 1984). Con- 
tract AC02-76ET53065. 

High toroidal mode number, magnetohydrodynamic pertur- 
bations of a plasma confined in an axisymmetric field-reversed ge- 
ometry with no toroidal field can be stabilized by the presence of a 
ring of energetic, large-orbit ions. Analytical and numerical studies 
reveal that high-8 plasma stability against ballooning and inter- 
change modes improves as the ring current profile becomes more 
peaked. The equations of motion for incompressible mode perturba- 
tions in the vicinity of the vortex point are solved analytically to 
obtain the ballooning stability condition F>(1+’'e’)/2, where F is 
the fraction of the current density carried by the ring ions and ¢ is 
the flux surface ellipticity. Higher-order corrections to the eigenfre- 
quencies due to compressional effects are obtained in the limit of 
circular flux surfaces. Modeling the ring as an exponential rigid 
rotor, an iterative procedure is used to obtain optimal values of E/ 
sub p// E/sub b/, the ratio of the total energy of the confined 
plasma to the total ring energy. Magnetohydrodynamically stable 
equilibria are found with E/sub p/ /E/sub b/ < or ~2. 


24460 Soft x-ray array results on the ZT-40M reversed- 
field pinch, Wurden, G.A. (Los Alamos National Laborato- 
ry, Los Alamos, New Mexico 87545). Physics of Fluids; 27: 
No. 3, 551-554(Mar 1984). 

Spatially resolved soft x-ray measurements on the ZT-40M 
reversed-field pinch using a surface barrier diode array are report- 
ed. In plasma discharges with x-ray sawteeth present, the sawteeth 
have an m = 0, n = O character. In normal discharges, without 
large-amplitude sawteeth, a new ly observed internal m = 1 oscilla- 
tion is described. This quasicontinuous m = 1 mode may be a man- 
ifestation of a saturated magnetohydrodynamic tearing mode. 


24461 Simulation of drift-cyclotron-loss-cone modes in 
tandem mirrors with sloshing ions. Cohen, B.I.; Maron, N.; 
Nevins, W.M. (Lawrence Livermore National Laboratory, 
University of California, Livermore, California 94550). Phys- 
ics of Fluids; 27: No. 3, 642-649(Mar 1984). Contract W- 
7405-ENG-48. 

Particle simulations of drift-cyclotron-loss-cone modes in a 
tandem-mirror end cell confirm that sloshing-ion distributions and 
the concomitant trapping of low-energy ions by a depression in the 
ambipolar potential lead to improved microstablity. The simulations 
study the influences of neutral-beam-injection angle, the magnetic- 
mirror ratio, the size of the depression in the ambipolar potential, 
and warm streaming plasma on both plasma confinement and drift- 
cone instability. A simple nonlinear theory of velocity-space trans- 
port predicts wave amplitudes and end-loss rates at steady state that 
are reasonably consistent with the simulation results. This study 
supports both the basic strategy for sloshing-ion operation of 
tandem mirrors and corroborates the first measurements of ion-cy- 
clotron modes in the TMX-Upgrade experiment at the Lawrence 
Livermore National Laboratory. 


24462 Suppression of the m = 2 rotational instability in 
the field-reversed configuration by means of quadrupole 
fields. Harned, D.S. (Courant Institute of Mathematical Sci- 
ences, New York University, New York, New York 10012). 
Physics of Fluids; 27: No. 3, 554-556(Mar 1984). Contract 
AC02-76ER03077. 

Hybrid simulations, which include kinetic ions, demonstrate 
that the m = 2 rotational instability in the field-reversed configura- 
tion can be suppressed by the application of an external quadrupole 
magnetic field without stopping the plasma rotation. 
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24463 Magnetic fluctuations in high-8/sub p/ tokamak 
plasmas. Lee, J.K.; Chu, M.S.; Helton, F.J.; Park, W. (GA 
Technologies Inc., San Die 0, California). Physics of Fluids; 
27: No. 3, 607-610(Mar 1984). Contract AT03-76ET51011. 

The systematics of magnetic fluctuations resulting from the 
nonlinear evolution of high-8/sub p/ long parallel wavelength re- 
sistive magnetohydrodynamic modes are studied for circular toka- 
mak plasmas with a free boundary. Large-amplitude fluctuations 
cause increased magnetic field stochasticity with increasing ¢8/sub 
p/. These fluctuations, when coupled to an anomalous energy loss 
mechanism, may lead to 8/sub p/ saturation with respect to total 
input power. 


24464 Parametric instabilities during electron cyclotron 
heating of tandem mirrors. Nicholson, D.R. ent of 
Physics and Astronomy, The University of Iowa, Iowa 
City, Iowa 52242). Physics of Fluids; 27: No. 3, 650-657(Mar 
1984). Contract AC02-82ER53136. 

Electron cyclotron resonance heating is one of the most 
commonly used methods of heating electrons in the plugs and in 
the thermal barriers of tandem mirrors. The intense coherent elec- 
tromagnetic waves used for such heating are susceptible to para- 
metric decay into other modes. Significant growth rates are found 
for the decay of either ordinary or extraordinary waves into two 
magnetized electron plasma waves. This and related effects may 
result in electron heating mechanisms rather different than those as- 
sumed in linear ray-tracing calculations. These results may help ex- 
plain the unusual effects observed during heating of the Phaedrus 
tandem mirror device. In the general case, these instabilities may be 
strongly inhibited by density gradients. 


24465 Efficient ion heating via finite-Larmor-radius ion- 
cyclotron waves in a plasma. Ono, M.; Wurden, G.A.; 
Wong, K.L. (Plasma Physics Laboratory, Princeton Univer- 
sity, Princeton, New Jersey 08544). Physical Review Letters; 
52: No. 1, 37-40(2 Jan 1984). Contract AC02-76CH03073. 
Ion heating by externally launched ion Bernstein waves is in- 
vestigated in the ACT-1 hydrogen plasma. Detailed measurements 
of wave absorption and of the ion temperature profiles have clearly 
identified various heating layers near the ion-cyclotron harmonics 
of deuterium like and tritium like ions. The observed bulk ion heat- 
ing with heating quality factor of 10 eV/W x(10'°) cm~® and the 
power balance estimates suggest excellent overall efficiency for 
finite-Larmor-radius—ion-cyclotron resonance-frequency heating. 


24466 Central electron temperature measurement by 
third-harmonic electron-cyclotron emission from the Helio- 
tron-E currentless plasma. Talmadge, J.N.; Zushi, H.; Sudo, 
S.; Mutoh, T.; Sato, M.; Obiki, T.; Motojima, O.; Iiyoshi, 
A.; Uo, K. (Plasma Physics Laboratory, Kyoto University, 
Gokasho, Uji, Japan). Physical Review Letters; 52: No. 1, 33- 
36(2 Jan 1984). 

The dependence of the optically thin third-harmonic emis- 
sion on the electron density and temperature was observed to be in 
good agreement with theory. A one-dimensional model is used to 
show that the effect on calculating the central electron temperature 
of density profile variations is minimal, while that of temperature 
profile changes is small if the variations are within reasonable 
limits. Comparison of the temperature evolution calculated by use 
of the third-harmonic emission with shot-to-shot Thomson scatter- 
ing shows very good agreement. 


24467 Short-wavelength parametric absorption at elec- 
tron-cyclotron harmonics in ELMO bumpy torus. Stefan, V.; 
Krall, N.A. (JAYCOR, San Diego, California 92138). Physi- 
cal Review Letters; 52: No. 1, 41-44(2 Jan 1984). 

A weak-turbulence theory of parametric instabilities in the 
electron-cyclotron frequency range in ELMO-bumpy-torus plasmas 
is developed. Parametric turbulence levels of excited modes are 
evaluated for principal—and second—electron-cyclotron- harmon- 
ic-resonance layers. It is shown that short-wavelength parametric 
turbulence may play a significant role in comtemporary experi- 
ments of ELMO-bumpy-torus plasmas. 
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24468 Three-dimensional nonlinear incompressible MHD 
calculations. Aydemir, A.Y.; Barnes, D.C. (Institute of 
Fusion Studies, The University of Texas, Austin, Texas 
78712). Journal of Computational Physics; 53: No. 1, 100- 
123(Jan 1984). Contract FG05-80ET53088. 

An algorithm is developed for 3D nonlinear, resistive, in- 
compressible magneto-hydrodynamic calculations in a clindrical ge- 
ometry. The nonreduced primitive MHD equations are used. The 
state variables are expanded in Fourier series in the poloidal and 
axial coordinates, while a finite difference scheme is used in the 
radial direction. Applications to m = 1 tearing mode calculations in 
tokamaks and the self-reversal of a reversed field pinch are present- 
ed. 


24469 Large scale particle simulations in a_ virtual 
memory computer. Gray, P.C.; Million, R. (Alaska Univ., 
Fairbanks (USA). Geophysical Inst.); Wagner, J.S.; Tajima, 
T. (Texas Univ., Austin (USA). Inst. for Fusion Studies). 
Computer Physics Communications; 30: No. 2, 109-120(Sep- 
Oct 1983). 

Virtual memory computers are capable of executing large- 
scale particle simulations even when the memory requirements ex- 
ceeds the computer core size. The required address space is auto- 
matically mapped onto slow disc memory the the operating system. 
When the simulation size is very large, frequent random accesses to 
slow memory occur during the charge accumulation and particle 
pushing processes. Assesses to slow memory significantly reduce 
the excecution rate of the simulation. We demonstrate in this paper 
that with the proper choice of sorting algorithm, a nominal amount 
of sorting to keep physically adjacent particles near particles with 
neighboring array indices can reduce random access to slow 
memory, increase the efficiency of the I/O system, and hence, 
reduce the required computing time. 


24470 Plasma properties in the ELMO Bumpy Torus. 
Colchin, R.J.; Uckan, T.; Baity, F.W. (Oak Ridge National 
1983) TN (USA)). Plasma Physics; 25: No. 6, 597-615(Jun 
1983). 

Experiments with 200 kW of applied electron cyclotron 
heating (ECH) power demonstrate electron temperatures of about 1 
keV in the ELMO Bumpy Torus-Scale (EBT-S) device. Electron 
densities are in the range of (0.5-1.5) x 10'® m~* and increase as the 
square root of the applied ECH power. A potential well is present, 
and its depth in V closely follows the electron temperature ex- 
pressed in electron volts. Only low charge states of impurities are 
found, and Zsub(eff) approx.= 1.0. Data from the electrons can be 
compared with simple scaling laws when scale lengths are held 
constant. These comparisons indicate that electron densities, tem- 


peratures, and confinement times scale according to neoclassical ex- 
pectations. 


24471 Higher-order atomic processes in high temperature 
plasmas. Hahn, Y. (Connecticut Univ., Storrs (USA). Dept. 
of Physics). Comments on Atomic and Molecular Physics; 13: 
No. 3, 103-114(Jun 1983). 

Electron-ion collision problems relevant to the study of labo- 
ratory and astrophysical plasmas are discussed, with emphasis on 
dominant higher-order processes such as Auger ionization and die- 
lectronic recombination. Recent progress made in understanding 
the enhancement of such higher-order effects is summarized. 


24472 Mode coupling in a toroidal sharp-boundary 
plasma. 2. Strong-coupling limit. D'Ippolito, D.A. (Science 
Applications, Inc., Boulder, CO (USA). Plasma Research 
Inst.); Goedbloed, J.P. (FOM-Instituut voor Plasmafysica, 
Jutphaas (Netherlands)). Plasma Physics; 25: No. 5, 537- 
550(May 1983). 

Mode coupling in the discrete shear-Alfven spectrum of 
ideal magnetohydrodynamics can be caused either by toroidicity or 
by noncircularity of the plasma cross-section. The resulting local- 
ization of the eigenfunction leads to the formation of gaps in the 
frequency spectrum. This phenomenon is studied in the strong-cou- 
pling regime for both Tokamaks and screw-pinches, and the impli- 


cations for plasma stability and Alfven wave heating experiments 
are discussed. 
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24473 Parameter regimes for X-ray lasing in plasmas. 
Elton, R.C. (Naval Research Lab., Washington, DC 
(USA)). Comments on Atomic and Molecular Physics; 13: No. 
2, 59-67(May 1983). 

A straightforward physical analysis is used to define the lim- 
iting electron density as a function of temperature, concentration 
and dimensions for generating population inversion and gain in a 
hydrogenic plasma of varying nuclear charge Z. A suitable parame- 
ter regime bounded by electron collisional mixing and radiative 
trapping of resonance radiation is defined. Good agreement is found 
with an established rate equation numerical model. The importance 
of a minimal ground state is emphasized by the results. 


24474 Linear oscillations in general magnetically con- 
fined plasmas. Chen, L. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.); Tsai, S.T. (Academia Sinica, Beijing (China). 
1983) Physics). Plasma Physics; 25: No. 4, 349-359(Apr 
1983). 

A systematic formalism for investigating linear electromag- 
netic perturbations in general magnetic field configurations is devel- 
oped. The formalism employs the small adiabaticity parameter rho/ 
Lo and is valid for arbitrary frequencies. Here, rho and Ly are, re- 
spectively, the Larmor radius and equilibrium scale length. Effects 
associated with plasma and magnetic field inhomogeneities as well 
as finite Larmor radii are contained. The specific case of axisymme- 
tric Tokamaks is then considered to illustrate the potential applica- 
tions. 


24475 Dynamics and feedback control of plasma equilib- 
rium position in a tokamak. Burenko, O. Knoxville, TN; 
Univ. of Tennessee (1983). 145p. University Microfilms 
Order No. 83-19,314. 

Thesis (Ph. D.). 

A brief history of the beginnings of nuclear fusion research 
involving toroidal closed-system magnetic plasma containment is 
presented. A tokamak machine is defined mathematically for the 
purposes of plasma equilibrium position perturbation analysis. The 
perturbation equations of a tokamak plasma equilibrium position are 
developed. Solution of the approximated perturbation equations is 
carried out. A unique, simple, and useful plasma displacement dy- 
namics transfer function of a tokamak is developed. The dominant 
time constants of the dynamics transfer function are determined in a 
symbolic form. This symbolic form of the dynamics transfer func- 
tion makes it possible to study the stability of a tokamak’s plasma 
equilibrium position. Knowledge of the dynamics transfer function 
permits systematic syntheses of the required plasma displacement 
feedback control systems. 


24476 Opto-galvanic laser spectroscopy of thermoionic 
and hollow-cathode plasmas of alkali, rare gas and uranium. 
Popescu, D.; Bobulescu, R.C.; Stanciulescu, C.; Surmeian, 
A.; Ceausescu, N.; Popescu, II. (Institutul Central de 
Fizica, Bucharest (Romania)); Collins, C.B. (Texas Univ., 
Dallas (USA)). Revue Roumaine de Physique; 25: No. 7, 771- 
780(1980). 

Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted9 refs. 

The opto-galvanic spectroscopy, based on the direct detec- 
tion of d.c. impedance changes of a plasma, caused by absorption 
or emission of optical photons, is further demonstrated. This tech- 
nique was first introduced in 1964 by Professor Eugen Badareu and 
his co-workers. 


24477 Hertzian and optical impedance spectroscopy. II. 
Stanciulescu, C.; Bobulescu, R.C.; Surmeian, A.; Popescu, 
D.; Popescu, I.I. (Institutul Central de Fizica, Bucharest 
(Romania)); Collins, C.B. (Texas Univ., Dallas (USA)). 
Revue Roumaine de Physique; 25: No. 8, 915-926(1980). 

Microfiche only, copy does not permit paper copy reproduc- 
tion7 refs. 

The new powerful tool of optical impedance spectroscopy, 
introduced in the previous paper I, is further demonstrated. Requir- 
ing not direct contact to the investigated substances, eliminating the 
need of any other optical detectors and having a high "collection 
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efficiency”, this technique holds the promise of wide applications in 
science and practice. 


24478 Reversed-field pinch plasma model. Miley, G.H.; 
Nebel, R.A. (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.); Moses, R.W. (Los Alamos Scientific Lab., NM 
(USA)). pp 106 of 9. European conference on controlled 
fusion and plasma physics, Oxford, 17-21 September 1979. 
Contributed papers. Culham, England; UKAEA Culham 
Laboratory (1979). (CONF-790912—). Contract AC02- 
76ET52040;W-7405-ENG-36. 

From 9. European conference on controlled fusion and 
plasma physics; Oxford, UK (17 Sep 1979). 


24479 Fusion reactors through efficient energy conver- 
sion, Hertzberg, A. (Washington Univ., Seattle (USA). 
Aerospace Research Lab.); Dawson, J. (California Univ., 
Los Angeles (USA). Dept. of Physics); Rose, P. (Mathemat- 
ical Sciences Northwest, Seattle, WA (USA)). pp 113 of 9. 
European conference on controlled fusion and plasma phys- 
ics, Oxford, 17-21 September 1979. Contributed papers. 
Culham, England; UKAEA Culham Laboratory (1979). 
(CONF-790912—). 

From 9. European conference on controlled fusion and 
plasma physics; Oxford, UK (17 Sep 1979). 


24480 Paramagnetic spheromak formation in a combined 
zee and theta pinch. Goldenbaum, G.C.; Irby, J.H.; Chong, 
Y.P.; Hart, G. (Maryland Univ., os Park (USA). Dept. 
of Physics and Astronomy). pp 129 of 9. European confer- 
ence on controlled fusion and plasma physics, Oxford, 17-21 
September 1979. Contributed papers. Culham, England; 
UKAEA Culham Laboratory (1979). (CONF-790912—). 

From 9. European conference on controlled fusion and 
plasma physics; Oxford, UK (17 Sep 1979). 
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REFER ALSO TO CITATION(S) 22861, 22954, 23153, 23154, 24096, 24368, 
24419, 24424, 24445 


24481 (AD-A—134761/6) Analysis of stability and sym- 
metry implications for ICF. Interim report. Gardner, J.H.; 
Bodner, S.E.; Boris, J.P.; Emery, M.H.; Fritts, M.J. (Naval 
Research Lab., Washington, DC (USA)). 12 Oct 1983. 22p. 
(NRL-MR—S5170). NTIS, PC A02/MF AO1. 

Pellet gains in excess of 100 will probably be necessary for 
most applications of inertial fusion. In order to achieve these high 
gains a number of critical physics elements must be controlled. 
These include (1) high coupling efficiency, (2) low fuel preheat, (3) 
implosion symmetry, (4) implosion stability (ablation pressure) and 
(5) an ignition scheme. These factors interact with each other pro- 
viding conflicting requirements. The purpose of this paper is to 
report on the theoretical and computational work that has been car- 
ried out in connection with the experimental work at NRL in eval- 
uating the design constraints that are imposed primarily by the sym- 
metry and stability requirements on directly driven laser fusion tar- 
gets. 


24482 (ANL/FPP/TM—181) Experimental studies and 
computer simulation of the control of energy transfer using 
inductor-converter bridges. Hirano, M.; Kustom, R.L. (Ar- 
gonne National Lab., IL (USA)). Mar 1984. Contract W-31- 
109-ENG-38. 70p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
Order Number DE84008985. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

An inductor-converter bridge (ICB) is a solid state DC-AC- 
DC power converter system for bidirectional, controllable, energy 
transfer between two coils. The ICB is suitable for supplying large 
pulsed power to such magnets as the superconducting equilibrium 
field coil of the proposed tokamak power reactors from another su- 
perconducting energy storage coil. 
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24483 (CEA-CONF—7000) System requirements and as- 
sociated properties of solid Breeders. Roth, E. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). Sep 1983. 9p. (CONF-830942—83). NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84750787. 

From 3. topical meeting on fusion reactor materials; Albu- 
querque, NM, USA (19 Sep 1983). 

Examples are given from the present literature on the re- 
quirements on solid breeder materials arising from the design of the 
blanket system, and even more generally from the concept of the 
reactor. 


24484 (CEA-CONF—7018) ECR ion source for mono- 
charged light ions and multicharged heavy ions. Geller, R.; 
Jacquot, B.; Jacquot, C. (Association Euratom-CEA, Centre 
d'Etudes Nucleaires de Grenoble, 38 (France). Dept. de Re- 
cherches sur la Fusion Controlee). Sep 1983. 13p. (In 
French). (CONF-8309186—4). NTIS (US Sales Only), PC 
A02. Order Number DE84750790. 

From 49. meeting of the French working group on dosime- 
try; Grenoble, France (21 Sep 1983). 
Paper copy only, copy does not permit microfiche produc- 
tion. 

Without cathodes and arcs, ECR plasmas of large size and 
high purity are produced. Density, temperature, magnetic field 
structures and size are changeable according to the needs of the ion 
beams. The extraction systems can be constituted by holes or grids. 
Multiply charged ions are produced in multi mirror confinement 
structures. The principal criteria for multiply charged ion produc- 
tion are summarized. A miniaturized ECR source, called MINIMA- 
FIOS, is described. It delivers multiply charged heavy particles in- 
cluding completely stripped light ions. The source plasma is located 
in a magnetic well allowing long exposure time to electron bom- 
bardment and subsequently efficient successive ionization collisions. 
The beam intensities are in a range of 10° to 10'* pps cm™? with 
beam emittances of < 1 mm mrad (normalized). The beam extrac- 
tion voltage is tunable from 1 kV to 20 kV. The source is very reli- 
able and its handling simple. Present characteristics are given and 
future developments are mentioned. The beams are suitable for nu- 
merous atomic physics experiments as well as interaction experi- 
ments of multiply charged ions with solids. The source is also an 
important tool for injection into particle accelerators. Single mirror 
and double mirror ECR sources for single charged ions are also 
presented. They are utilized for different aims as for example grav- 
ing, implantation, D™ production etc.... 


24485 (CEA-CONF—7078) Improvement of the damage 
threshold of high-reflectivity multidielectric coatings at 1,06 

. Geenen, B.; Malherbes, A.; Guerain, J.; Boisgard, D.; 
Friatt, D.; Garaude, F. (CEA Centre d’Etudes de Limeil, 94 
- Villeneuve-Saint-Georges (France)). Nov 1983. 12p. (In 
French). (CONF-8311141—1). NTIS (US Sales Only), PC 
A02/MF A0O1. Order Number DE84751068. 

From Meeting on multilayers for optical applications; Mar- 
seille, France (8 Nov 1983). 

Portions are illegible in microfiche products. 

Realisation of high power laser for laser-matter interaction 
requires the developpement of high damage threshold multidielec- 
tric coatings. MATRA is in charge of this kind of technology for 
the CEA. Efforts have been made in 3 different directions in order 
to improve the damage thresholds of HR mirrors. - Vacuum con- 
trol by Mass spectrometry. - Checking of substrate and evaporation 
temperature by means of pyrometric measurement. - Automatisa- 
tion of the process. Those different measurements enabled us to 
modify the evaporation sequence. As a result damage threshold in- 
creased from 3.5 J/cm? to 8 J/cm? 


24486 (CONF-811113—57-Draft) Numerical simulation 
of fueling in tokamaks. Attenberger, S.E.; Houlberg, W.A.; 
Milora, S.L. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 14p. NTIS, PC A02/MF A011; 
GPO Dep. Order Number DE84006912. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 
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We describe the numerical simulation of fueling and particle 
transport in both present and future tokamak plasmas. Models for 
pellet ablation and plasma density behavior after pellet injection are 
compared with experimental results in ISX and PDX plasmas and 
then extended to fusion reactor conditions. The role of fast ion ab- 
lation due to intense neutral beam injection and fusion alphas is ex- 
amined along with pellet size and velocity considerations. In plas- 
mas with high pumping efficiency (which may be obtained with di- 
vertor operation), pellet injection can significantly reduce fuel han- 
dling requirements and interaction of the plasma with the chamber 
walls while maintaining more flexibility in control of the density 
profile than afforded by gas puffing. When fueling is dominated by 
gas puffing or high recycle from the walls or limiter, control of the 
fueling and density profiles is reduced while plasma/wall interac- 
tions increase. 


24487 (CONF-821016—5-Draft) Optimal neutral beam 

scenario for FED. Hively, L.M.; Houlberg, W.A.; 

Attenberger, S.E. (Oak Ridge National Lab., TN (USA)). 

1982. Contract W-7405-ENG-26. 5p. NTIS, PC A02/MF 
A01; GPO Dep. Order Number DE84007553. 

From 9. sympsoium on engineering problems of fusion re- 

a Opti 


0, IL, USA (26 Oct 1982). 

neutral beam heating scenarios are determined for 
FED based on an 1-1/2-D transport analysis. We then examine 
tradeoffs between neutral beam energy, power, and species mix for 
positive ion systems. A ramped density startup is found to provide 
the most economical heating. The resulting plasma power require- 
ments are reduced by 10 to 30% from a constant density startup. 
For beam energies between 100 and 200 keV, the power needed to 
heat the plasma does not decrease significantly as beam energy is 
increased. This is due to reduced ion heating, more power in the 
fractional energy components, and rising power supply require- 
ments as beam energy increases. An improved source species mix 
can provide as much gain in the plasma power requirements as in- 
creased beam energy. 


24488 (CONF-831105—Exc.Absts.) Compiled poster ses- 
sion presentations of the TARA & constance groups. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Plasma Fusion 
Center). 1983. Contract AC02-78ET51013. 469p. NTIS, PC 
A20; 3; GPO Dep. Order Number DE84005797. 
From Meeting of the Plasma Physics Division of the Ameri- 
can “io Society; Los Angeles, CA, USA (7 Nov 1983). 
copy only, copy does not permit microfiche produc- 
tion. 


Separate abstracts were prepared for each of the 20 included 
sections. (MOW) 


24489 (CONF-831105—Exc.Absts., pp 1-41) Comparing 
TARA endplugs with deuterium and hydrogen neutral beams. 
Blackfield, D.; Kesner, J. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

A radial Fokker-Planck code is et to wa neutral 
beam injection into the endplugs of the TARA tandem mirror ex- 
periment. The radial code developed by Futch is used to study the 
time-dependent density profiles in a plug. The location of the neu- 
tral beam footprint with respect to the plasma axis is seen to effect 
importantly the radial plasma profile. We vary the beam current, 
energy and assumed time-dependent edge neutral pressure. The 
electron temperature which is fixed by the central cell energy bal- 
ance is held constant. Due to its larger gyro-radius deuterium is 
seen to produce a broader plasma which takes longer to build up. 


24490 (CONF-831105—Exc.Absts., pp 57-78) Magnet 
tt methods for the TARA and constance mirror ma- 
chines. Coleman, J.W.; Irby, J.H.; Post, R.S.; Torti, R.P.; 
Sullivan, J.D.; Yang, T.F. 1983. NTIS, PC A20. 
From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los a, CA, USA (7 Nov 1983). 

e reference axis in TARA is determined by a laser passing 
through the magnetic centers of each of the quadrupole anchors. 
The magnetic axis of each anchor is made coincident with the laser, 
and the two anchors are then oriented to look at each other. Next, 
the transition sections are aligned on the anchors and finally all 
round coils are brought into magnetic coalignment with the laser. 


ERA-9/12 / 3218 


This method uses an E-beam wand, which is a 3-meter long CRT 
with windows for passage of the laser. This method uses an e-beam 
wand, which is a 3-meter long CRT with windows for passage of 
the laser. The wand generates rings on a fluorescent screen, which 
vary from circularity as a function of misalignment of the coil 
under test. In constance, an e-beam device having four concentric 
filaments is used to map the flux tube from midplane into the fan, 
where the profile shape is recorded as contamination residue 
formed when the beam intercepts a film of oil spread on an alumi- 
num plate. In both machines, ferrofluidic cells are used for charac- 
terizing quadrupole fields far off axis. Trim coil design data for 
final fine tuning will be presented. 


24491 (CONF-831105—Exc.Absts., pp 79-95) TARA 
control, data acquisition and analysis system. Fredian, T.W.; 
Gaudreau, M.P.J.; Karcher, C.A.; Sevillano, E.E.; Stiller- 
man, J.; Sullivan, J.D.; Thomas, P. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

The TARA control, data acquisition and analysis system 
consists of two major parts: (1) a Gould 584 industrial programma- 
ble controller (PC); (2) a VAX 11/750 based data acquisition and 
analysis system. The PC is designed for use in harsh industrial envi- 
ronments and has proven to be a reliable and cost-effective means 
for automated control. The PC configuration is dedicated to con- 
trol tasks on the TARA magnet, vacuum, RF, neutral beam, diag- 
nostics, and utility systems. The data transfer functions are used to 
download system operating parameters from menu selectable tables. 
Real time status reports are provided to video terminals and as 
blocks of data to the host computer for storage. The data acquisi- 
tion and analysis system for TARA was designed to provide a high 
throughput and ready access to data from earlier runs. The adopted 
design uses pre-existing software packages in a system which is 
simple, coherent, fast and which requires a minimum of new soft- 
ware development. The computer configuration is a VAX 11/750 
running VMS with 124 M BYTE massbuss disk and 1.4 G BYTE 
unibus disk subsystem. The front end for the data is a kinetic sys- 
tems camac serial highway interface, and the graphics 1/0 is done 
through a DMA terminal multiplexer. The data system provides a 
set of standard tools for use in user-written analysis programs. 
These tools allow access to current shot data as well as past shots 
with a minimum of overhead. The acquisition, archival, basic analy- 
sis, and display of 1 M BYTE of data for every shot is accom- 
plished once each 3 to 5 minutes, and any shot may be easily reana- 
lyzed. 


24492 (CONF-831105—Exc.Absts., pp 260-282) ICRF 
antenna coupling theory for the central-cell of a tandem 
mirror. McVey, B.; Sidikman, K. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

An icrf antenna code has been developed to calculate the 3- 
D self-consistent plasma fields for the geometry of the central-cell 
of a tandem mirror. The most recent version of the code allows for 
radial density, temperature, and magnetic field profiles using a 
stratified model. A variety of antenna configurations are modelled, 
such as a half-turn loop and an aperature antenna, and the antenna 
array capability of the code is useful for antenna design. Numerical 
results clearly indicate the importance of radial profile effects in un- 
derstanding icrf heating experiments in present day tandem mirrors. 
A comparison between the stratified model and a direct integration 
of the differential equations will be discussed. 


24493 (CONF-831105—Exc.Absts., pp 283-308) TARA 
beamline and injection system. Post, R.S.; Brindza, P.; Cole- 
man, J.W.; Torti, R.P.; Blackfield, D.T.; Goodrich, P. 1983. 
NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

The TARA beamline for neutral beam injection will permit 
one to three sources to fire into each plug (60 degree or optional 90 
degree injection with respect to the TARA axis) or into each 
anchor (90 degree injection only). The sources, pre-aimed on their 
mounting plate at the NB test stand, may be fired into neutralizer 
ducts or optionally through a magnesium curtain, and the unneutra- 
lized fraction is dumped by the TARA fringing field onto a receiv- 
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er plate. The beamline is housed in a cyundrical tank with the beam 
axis along the tank diameter at the midplane. The tank will be sorp- 
tion pumped using LN + T/sub I/ or N/sub B/ and/or e-beam 
gettering. The beam burial tank contains sed arrays and a thin foil 
dump which reaches sufficiently high temperatures during the shot 
to boil out gas between shots. 


24494 (CONF-831105—Exc.Absts., pp 404-421) Experi- 
mental characterization of the arc discharge in the TARA 
neutral beam ion source. Torti, R.P.; Coleman, J.W.; Post, 
R.S. 1983. NTIS, PC A20. 

From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

The plasma produced in the arc chamber of a field-free mul- 
tifilament ion source designed as a neutral beam injector for the 
TARA tandem mirror has been studied experimentally. The type 
and range of parameters are relevant to the extraction of 100 A. 
Protium and deuterium ions for a beam of up to 20 keV in energy 
and 75 msec in duration. The parameters include discharge poten- 
tial, current, current density, gas flow rate, gas pressure, and dis- 
charge efficiency. : 


24495 (CONF-831105—Exc.Absts., pp 441-469) TARA 
tandem mirror reactor design study. Woo, J.T.; Nolley, J.; 


Potok, R.E.; Kesner, J.; Post, R.S.; Cohn, D.R. 1983. NTIS, 
PC A20. 


From Meeting of the Plasma Physics Division of the Ameri- 
can Physical Society; Los Angeles, CA, USA (7 Nov 1983). 

A point design is presented for a tandem mirror reactor 
based upon a TARA plug configuration in which a potential plug 
for center cell ions is created in an axisymmetric cell adjacent to 
the center cell. We will incorporate the same center cell as the 
MARS design, allowing a direct comparison of the different plug 
configurations. The study will include a magnet design that satisfied 
the reactor criteria for circular flux surfaces at the center cell 
plasma edge, stability against ballooning, trapped particle and inter- 
change modes, and zero net parallel currents. We will also present 
a self-consistent power balance of the reactor, and compare the 
reactor’s energy amplification factor Q and technological require- 
ments with the MARS design. 


24496 (CONF-840311—4) Mixed-mode distribution sys- 
tems for high average power electron cyclotron heating. 
White, T.L.; Kimrey, H.D.; Bigelow, T.S. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
16p. NTIS, PC A02/MF AO1; 1; GPO Dep. Order Number 
DE84008511. 

From 4. international symposium on heating in toroidal plas- 
mas; Rome, Italy (21 Mar 1984). 

Portions are illegible in microfiche products. 

The ELMO Bumpy Torus-Scale (EBT-S) experiment con- 
sists of 24 simple magnetic mirrors joined end-to-end to form a 
torus of closed magnetic field lines. In this paper, we first describe 
an 80% efficient mixed-mode unpolarized heating system which 
couples 28-GHz microwave power to the midplane of the 24 EBT- 
S cavities. The system consists of two radiused bends feeding a 
quasi-optical mixed-mode toroidal distribution manifold. Balancing 
power to the 24 cavities is determined by detailed computer ray 
tracing. A second 28-GHz electron cyclotron heating (ECH) 
system using a polarized grid high field launcher is described. The 
launcher penetrates the fundamental ECH resonant surface without 
a vacuum window with no observable breakdown up to 1 kW/cm? 
(source limited) with 24 kW delivered to the plasma. This system 
uses the same mixed-mode output as the first system but polarizes 
the launched power by using a grid of WR42 apertures. The effi- 
ciency of this system is 32%, but can be improved by feeding mul- 
tiple launchers from a separate distribution manifold. 


24497 (DOE/DP/40124—17) University of Rochester 
Laboratory for Laser Energetics annual report, 1 October 
1982-30 September 1983. (Rochester Univ., NY (USA). Lab. 
for Laser Energetics). Mar 1984. Contract AC08- 
80DP40124. 260p. NTIS, PC Ai2; 3; GPO Dep. Order 
Number DE84010416. 


Paper copy only, copy does not permit microfiche produc- 
tion. 
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The fiscal year ending September 1983 (FY83) has been a 
productive one for the Laboratory for Laser Energetics (LLE). 
During the year we have made progress in inertial confinement 
fusion by demonstrating the advantages of short-wavelength lasers 
for efficient coupling to fusion targets. Experiments at LLE with 
both the 24-beam, 1054-nm OMEGA facility and the single-beam, 
351-nm Glass Development Laser (GDL) system have concentrat- 
ed on the physics of coronal coupling, energy transport, and uni- 
formity for short-wavelength, direct-drive laser fusion. 


24498 (DOE/DP/40160—2) Inertial confinement fusion 
reactor studies. Final report, 9 August 1982-31 December 
1983. Kulcinski, G.L. (Wisconsin Univ., Madison (USA). 
Dept. of Nuclear Engineering). Dec 1983. Contract AS08- 
81DP40160. 12p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
Order Number DE84008675. 

Portions are illegible in microfiche products. 

The main output of this work is in the area of model devel- 
opment for cavity phenomena. Computer codes have been pro- 
posed and in some cases completed describing liquid metal conden- 
sation, ion beam propagation, and fireball development in ICF 
chambers. A brief description of the progress during the final phase 
of the contract is given. 


24499 (DOE/ER—0190) World survey of magnetic 
mirror confinement research facilities. Woo, J.T.; Price, R.E. 
(comps.). (InterScience, Inc., Schenectady, NY (USA); 
USDOE Office of Energy Research, Washington, DC. 
Mirror Confinement System Div.). Feb 1984. 160p. NTIS, 
PC A08/MF A0Ol; 1; GPO Dep. Order Number 
DE84009715. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

common format to present the information on each 

project has been adopted. Projects are selected for inclusion in this 
document based on knowledge of their direct relevance or contri- 
bution to the magnetic mirror confinement program. The informa- 
tion on each project was first compiled in draft form from pub- 
lished literature and reports available. The draft material was then 
sent to key individuals associated with each project, with the origi- 
nal source of information identified, to solicit their additions and 
corrections. The responses were then reviewed and discrepencies 
with previously published information clarified through further 
consultations. The information was then incorporated into this doc- 
ument with a revision date to reflect the state of currency of the 
information. 


24500 (DOE/ER/52081—1) Helium effects on the swell- 
ing of steels, June 15, 1982-March 1, 1984, Ghoniem, N.M. 
(California Univ., Los Angeles (USA). Center for Plasma 
Physics and Fusion Engineering). 1984. Contract AT03- 
82ER52081. 24p. NTIS, PC A02/MF AOl; 1; GPO Dep. 
Order Number DE84008989. 

Portions are illegible in microfiche products. 

During the period June 15, 1982 through March 1, 1984, we 
have developed theoretical models for the influence of helium and 
displacement damage on the properties of materials. The work can 
be naturally divided into the following categories: (1) mechanistic 
models for helium migration and the nucleation of helium-filled 
cavities; (2) a reference manual for helium effects on solids; (3) 
pulsed flux effects on radiation damage; and (4) constitutive design 
equations for ferritics. 


24501 (DOE/ET/51013—102) High field solenoids and 
cryogenic refrigeration system for the MFTF a + T tandem 
mirror facility. Schultz, J.H.; Diatchenko, N. (Massachusetts 
Inst. of Tech., Cambridge (USA). Plasma Fusion Center). 
24 Jan 1984. Contract AC02-78ET51013. 61p. (PFC/CP— 
83-13; CONF-831203—115). NTIS, PC A04/MF AOI; 1; 
GPO Dep. Order Number DE84007936. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

Portions are illegible in microfiche products. 

MFTF-a + T is a next step mirror device, specifically de- 
signed to be an upgrade of the MFTF-B tandem mirror facility into 
a generic nuclear testing facility for the magnetic fusion program. 
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The solenoid magnet concepts, in particular an 18 T choke coil and 
a 12 T central cell coil, reflect the dependence of the tandem 
mirror concept on high performance, highly irradiated solenoids. 
The achievement of an 18 T solenoid with a 22 cm bore is a signifi- 
cant accomplishment in the total absence of radiation. The achieve- 
ment of a normal magnet with a fluence of 4 x 10’? rads of ab- 
sorbed neutron and gamma radiation in its insulation is a significant 
achievement in the total absence of field. The achievement of a su- 
perconducting magnet with an instantaneous radiation absorption of 
65 mW/cm® and an insulation fluence of 10% rads, let along a 
magnet with a peak field of nearly 16 T and a 107 cm bore is un- 
precedented. The superconducting and normal coils in the 18 T 
magnet system are also subjected to asymmetric axial loads from 
external magnets, adding the requirement of being able to support 
normal and fault loads in either axial direction. Nevertheless, it ap- 
pears that design solutions do exist. The possible approaches to the 
simultaneous achievement of very high field, very high irradiation 
and asymmetric loading are the subject of this paper, using MFTF- 
a + T as the worked example. 


24502 (EGG—2299) New technique for determining un- 
availability of computer controlled safety systems. Fryer, 
M.O.; Bruske, S.Z. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Apr 1984. Contract AC07-76ID01570. 22p. NTIS, 
PC A02/MF A01; GPO Dep. Order Number DE84010628. 

The availability of a safety system for a fusion reactor is de- 
termined. A fusion reactor processes tritium and requires an Emer- 
gency Tritium Cleanup (ETC) system for accidental tritium re- 
leases. The ETC is computer controlled and because of its com- 
plexity, is an excellent candidate for this analysis. The ETC system 
unavailability, for preliminary untested software, is calculated based 
on different assumptions about operator response. These assump- 
tions are: (a) the operator shuts down the system after the first indi- 
cation of plant failure; (b) the operator shuts down the system after 
following optimized failure verification procedures; or (c) the oper- 
ator is taken out of the decision process, and the computer uses the 
optimized failure verification procedures. 


24503 (EIR—479) Comparison of different fusion nuclear 
data libraries using the European INTOR blanket design. 
Pelloni, S.; Stepanek, J.; Dudziak, D. (Eidgenoessisches 
Inst. fuer Reaktorforschung, Wuerenlingen (Switzerland)). 
Dec 1982. 29p. NTIS (US Sales Only), PC A03/MF AO1. 
Order Number DE84701222. 

The European Community International Tokamak Reactor 
(INTOR-EC) was used to investigate the influence of different 
cross-section libraries on the tritium breeding ratio. Nucleonic anal- 
yses were performed using the discrete-ordinates transport codes 
ANISN and ONEDANT, and the recently developed Swiss sur- 
face-flux code SURCU, for the Li:7Pbss and LigSiOs blanket de- 
signs. Nuclear data considered were from the DLC-37, VITAMIN- 
C (DLC-41) and Los Alamos-NJOY fusion libraries. In addition the 
reaction rates were estimated using the MACKLIB-IV response li- 
brary. It is shown that very good agreement (within 0.5%) between 
the breeding ratios obtained using the VITAMIN-C and Los 
Alamos libraries could be obtained, whereas the corresponding 
values calculated using VITAMIN-C and MACKLIB-IV data sets 
collapsed into 25 neutron and 21 gamma groups differ up to 23%. 
It is found that this large discrepancy is due to the ®Li(n, a) reac- 
tion cross sections in the low energy range between 4 and 0.03 eV. 
Furthermore, the collapsed DLC-37 library is not adequate for 
fusion blankets with a soft spectrum. It is important that greater 
care be given to preparation of broad group cross section sets, espe- 
cially in the thermal energy region for blankets containing highly 
moderating materials. 


24504 (FRNC-TH—1328) Formation and damping of a 
shock wave induced by laser in a metallic target. Cottet, F. 
(Poitiers Univ., 86 (France)). Jan 1981. 84p. (In French). 
NTIS (US Sales Only), PC A05/MF AO1. Order Number 
DE84750781. 

In the first part of this work, a numerical simulation of the 
formation and of the damping of the shock wave induced in a solid 
target by a laser impulse is developed. It allows to interpret the ex- 
perimental obtained in the second part of the study. Two series of 
experiments have been realized. An iron target metallographic 
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study is intended to verify if laser shocks produce effects compara- 
ble with conventional shocks, particularly a deformation by albite 
twinning the existence of which is related to the shock amplitude 
and its evolution during the propagation in the target. Macles ob- 
servation become a possible mean to estimate the value of the in- 
duced pressures. Another experiment series has been realized to de- 
termine more directly the shock parameters. Piezoelectric cermets 
have been used to detect a shock-wave passage and to measure the 
time taken to go through targets of variable thickness. The numeri- 
cal solution allows, afterwards, to deduce the maximum pressure of 
the induced shock. The most part of the tests have been done on 
copper targets, the behaviour of which is well known in a large 
pressure domain. Some tests have been realized on aluminium and 
iron targets. 


24505 (FRNC-TH—1421) Slowing-down of non-relativis- 
tic ions in a hot dense plasma. Maynard, G. (Paris-11 Univ., 
91 - Orsay (France)). Jan 1982. 154p. (In French). NTIS 
(US Sales Only), PC A07. Order Number DE84751089. 


Paper copy only, copy does not permit microfiche produc- 
tion. 


The parameter yy (action of the free-electrons of the plasma) 
was investigated: calculation of the mean value of y for a great 
number of monokinetic incident ions and of the dispersion about 
this mean value, using the random phase approximation; and calcu- 
lation of the dielectric function. The contribution of the plasma ions 
to the stopping power was studied and the description of the ion- 
plasma interaction improved. The slowing-down of an ion at large 
distance by the bound electrons of an atom was calculated. This 
study is applied to the ion-plasma interaction in the ion-beam iner- 
tial confinement. 


24506 (GA-A—17383) Annual report to DOE of the GA 
Technologies Inc. fusion program fiscal 1982. Ohkawa, 
Tihiro; Wesley, J.C. (GA Technologies, Inc., San Diego, 
CA (USA)). 1982. Contract AT03-76ET51011. 104p. NTIS, 
PC A06/MF AOl; 1; GPO Dep. Order Number 
DE84008938. 

Portions are illegible in microfiche products. 

Summaries of the year’s progress are given for: (1) Doublet 
III, (2) theoretical science, and (3) fusion technology development. 
In addition, research and development highlights are given for each 
of the following: (1) attainment of reactor-level volume-averaged 
toroidal beta in Doublet III, (2) JAERI results, (3) Doublet III di- 
agnostic developments, (4) big Dee upgrade, (5) finite aspect ratio 
enhancement of neoclassical transport, (6) theory of runaway cur- 
rent sustainment by lower hybrid waves, (7) MHD beta limit scal- 
ing laws and comparison with Doublet III data, (8) numerical stud- 
ies of strong drift turbulence, (9) lithium blanket module for TFTR, 
(10) development of a 12 Tesla coil, (11) cusp-stabilized mirror ex- 
periments in RFC-XX, (12) a new C + SIC alloy for fusion, and 
(13) gamma rays from fusion reactions. (MOW) 


24507 (GA-A—17490) Mismatch compensation of toka- 
mak ICRF heating systems. Blau, F.P. (GA Technologies, 
Inc., San Diego, CA (USA)). Mar 1984. Contract AT03- 
84ER53158. 1lp. NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84008997. 

It is shown that a change of frequency cannot compensate 
for the mismatch created in an ICRF launching system by a change 
in the radiation resistance. 


24508 (IPPCZ—236) Computer simulation model of 
reflex e-beam systems coupled to an external circuit. Jung- 
wirth, K.; Stavinoha, P. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Fyziky Plazmatu). Jan 1982. 16p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701217. 

Dynamics of ions and relativistic electrons in various high- 
voltage reflexing systems (reflex diodes and triodes) was investigat- 
ed numerically by means of 1 1/2-dimensional PIC simulation 
model OREBIA. Its perfected version OREBIA-REX also ac- 
counts for system coupling to an external power source circuit, 
thus yielding the currents and applied voltage self-consistently. 
Various modes of operation of reflex diode and triode were studied 
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using both models. It is shown that neglecting the influence of the 
external circuit can lead to severe overestimation of both ion cur- 
rents and electron accumulation rates. In coupled systems with ions 
repeated collapses of impedance due to electron-ion relaxation 
processes are observed. The current and voltage pulses calculated 
for several reflex diodes and triodes with and without ions are pre- 
sented. 


24509 (IPPCZ—243) Some physical ee _ RF 
heated tokamak plasma in a hybrid reactor regime. Krlin, L.; 
Pavlo, P.; Tluchor, Z. (Ceskoslovenska Akademie Ved, 
Prague. Ustav Fyziky Plazmatu). Feb 1982. 25p. NTIS (US 
Sales Only), PC A02/MF AOl. Order Number 
DE84701218. 

A simple model of high-frequency heated tokamak operation 
approaching the hybrid reactor mode is presented. The tokamak 
plasma is assumed to be heated by absorption of lower-hybrid 
plasma waves. The global energy balance principle is used to obtain 
quantitative estimates of the main parameters of the reactor and the 
high-frequency power source, namely output power, power depos- 
ited in the plasma by alpha particles, absorbed high-frequency 
power and the associated driven current. The expected neutron flux 
and the breeding rate of plutonium are discussed. For a particular 
tokamak reactor, the calculated values of ali important parameters 
are summarized in a table. The estimated magnitude of the driven 
current seems to be sufficient for maintaining a steady-state mode 
of operation of the hybrid reactor. 


24510 (Juel—1870) Neutral iron densities in front of a 
reference limiter in TEXTOR. Schweer, B.; Bay, H.L. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Plasmaphysik; Association Euratom-Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.)). Sep 1983. 
8p. (CONF-830908—9). NTIS (US Sales Only), PC A02/ 
MF AO1. Order Number DE84750963. 

From 11. European conference on controlled fusion and 
plasma physics; Aachen, F.R. Germany (5 Sep 1983). 

Preliminary measurements of the time and space resolved 
densities of neutral iron in front of a reference limiter in Textor 
have been performed using laser induced fluorescence. The limiter 
was made of stainless steel (SS 316) and formed as a half sphere, 10 
cm in diameter. Neutral iron densities up to 5 x 10° atoms/cm* 
were found. The detection limit was below 107 atoms/cm‘. 


24511 (Juel-Spez—228) Design and construction of the 
movable limiters for holding the plasma in position in the nu- 
clear fusion experiment TEXTOR. Butzek, D.A.; Derichs, 
K. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Zentralabteilung Allgemeine Technologie; Associa- 
tion Euratom-Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). Nov 1983. 28p. (In German). Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). 

The nuclear fusion experiment TEXTOR (Tokamak Experi- 
ment for Technology Oriented Research) has been constructed for 
investigation of plasma-wall-interaction. The plasma is generated 
inside a torus-shaped vacuum vessel. In addition to the magnetic 
fields mechanical limiters are provided to hold the plasma in posi- 
tion. The limiter scheme of textor consists of main limiters and ref- 
erence limiters (measuring limiters). Main and reference limiters are 
mounted in different cross sections of the torus. The main limiters 
are movable during the plasma discharge while the reference limit- 
ers are kept fixed. They are adjustable. Thus, by moving the main 
limiters, the reference limiters can be exposed to different thermal 
loads during the discharge. Exposing the reference limiters to the 
plasma, first results have been obtained concerning the scrape off 
layer: thickness, fluxes of hydrogen and chromium through this 
layer. The limiter scheme, the final design and construction of the 
limiters and the first phase of operation are described in this report. 


24512 (LA-UR—84-633) MHD equilibrium and stability 
of rotating FRCs with excluded multipole fields. Spencer, 
R.L. (Los Alamos National Lab., NM (USA)). 1984. Con- 
tract W-7405-ENG-36. 5p. (CONF-840255—9). NTIS, PC 
A02/MF A01; GPO Dep. Order Number DE84007477. 

From 6. US-Japan symposium on compact toroid research; 
Princeton, NJ, USA (20 Feb 1984). 
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The multipole stabilization of the rotational mode in FRCs 
has been studied previously in a simple circular geometry where it 
was found that quadrupole fields essentially do not stabilize the n 
= 2 rotational mode because of mode coupling. It is shown here 
that there are two classes of FRC equilibria with excluded multi- 
pole fields: quasi-circular equilibria and cusp equilibria. Simple dy- 
namical considerations as well as results from simulations and ex- 
periments show that cusp-like equilibria should be obtained in most 
if not all experiments. A careful examination of the stability calcula- 
tion in the circular approximation shows that the mode-coupling 
problem in the case of quadrupole fields is very delicate and de- 
pends crucially on equilibrium details. Hybrid simulations show that 
quadrupoles do, in fact, stabilize the n = 2 mode. 


24513 (MPQ—70) Computer program for self-similar 
compression-waves in inertial confinement fusion. Meyer-ter- 
Vehn, J.; Schalk, C. (Max-Planck-Institut fuer Quantenop- 
tik, Garching (Germany, F.R.)). Jan 1983. 50p. dn 
German). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE84750991. 

The program SCWGD solves the gasdynamical equations 
for self-similar compression waves. A comprehensive description of 
the physics and the basic equations as well as a survey of the differ- 
ent types of solutions relevant for inertial confinement fusion have 
been given in "Self-similar Compression Waves in Gas Dynamics” 
J. Meyer-ter-Vehn and C. Schalk, Z. Naturforschung 37a, 995 
(1982) appeared also as MPQ-Report 62 (May 1982). The present 
report describes the corresponding computer code, written in FOR- 
TRAN. 


24514 (ORNL/TM—9147) Equilibrium calculations for 
helical axis stellarators. Hender, T.C.; Carreras, B.A. (Oak 
Ridge National Lab., TN (USA)). Apr 1984. Contract 
AC05-840R21400. 4lp. NTIS, PC A03/MF A0l1; GPO 
Dep. Order Number DE84010636. 

An average method based on a vacuum flux coordinate 
system is presented. This average method permits the study of heli- 
cal axis stellarators with toroidally dominated shifts. An ordering is 
introduced, and to lowest order the toroidally averaged equilibrium 
equations are reduced to a Grad-Shafranov equation. Also, to 
lowest order, a Poisson-type equation is obtained for the toroidally 
varying corrections to the equilibium. By including these correc- 
tions, systems that are toroidally dominated, but with significant 
helical distortion to the equilibrium, may be studied. Numerical so- 
lutions of the average method equations are shown to agree well 
with three-dimensional calculations. 


24515 (PPPL—2083) Safety assessment for the S-1 
Spheromak. Ellis, R. Jr.; Stencel, J.R. (eds.). (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Feb 1984. Contract 
AC02-76CH03073. 10ip. NTIS, PC A06/MF A011; 1; GPO 
Dep. Order Number DE84010234. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The S-1 machine is part of the Magnetic Fusion Program. 
The goal of the Magnetic Fusion Program is to develop and dem- 
onstrate the practical application of fusion. S-1 is an experimental 
device which will provide an essential link in the research effort 
aiming at the realization of fusion power. 


24516 (SAND—83-1864) Simulation of electromagnetic 
instabilities of high-voltage gaps. Poukey, J.W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Apr 1984. Contract 
AC04-76DP00789. 63p. NTIS, PC ‘A04/MF A0l1; 1; GPO 
Dep. Order Number DE84010624. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Particle simulations of diode gaps with applied voltages 
using the 2-D electromagnetic code MAGIC have been done for a 
variety of configurations and applications. Under some conditions, 
the system is found to be electromagnetically unstable. These insta- 
bilities may be useful, as in the magnetron or emitron microwave 
generators, or detrimental, as in magnetically insulated sheaths or 
certain ion diodes. In this report, we discuss the present status of 
this work and indicate how the code output compares with the re- 
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sults of theory or experiment, in cases where such results exist. 
Some problems have also been studied with the 2-D quasistatic 
codes, and we discuss the differences between these results and 
those of MAGIC. 


24517 (UCRL—53472) Computer design and optimization 
of the active rotary flux compressor. Eimerl, D.; Goodwin, 
E.J. (Lawrence Livermore National Lab., CA (USA)). 6 
Dec 1983. Contract W-7405-ENG-48. 73p. NTIS, PC A04/ 
MF A011; GPO Dep. Order Number DE84010089. 

The active rotary flux compressor (ARFC) is a high-power 
(10 GW), short-pulse-length (1 ms) power supply utilizing magnetic 
flux compression. A new technology with considerable potential, it 
is being considered at Lawrence Livermore National Laboratory as 
a power supply for high-energy lasers used in experiments in iner- 
tial-confinement fusion (ICF). A detailed ARFC model has been 
developed and normalized against laboratory experience with 
ARFC prototypes. The model predicts all the relevant electrical 
and mechanical properties of the machine and simulates its oper- 
ation in an ICF laser system. A unique feature of the model is its 
capability to indicate the ARFC design with optimum performance, 
in the system context, by maximizing various figures of merit. This 
has been carried out for the case in which the ARFC would drive 
a bank of xenon flashlamps in an ICF glass laser facility. Our study 
indicates that an ARFC with a rotor approximately 3 m long and 
50 cm in radius will be capable of delivering 10 MJ of electrical 
energy to the flashlamp bank at a capital cost of approximately $1 
to 1.5 million. 


24518 (UCRL—89316-Rev.1) Static and dynamic analy- 
ses on the MFTF-B vacuum vessel. Revision 1. Ng, D.S. 
(Lawrence Livermore National Lab., CA (USA)). 15 Jan 
1984. Contract W-7405-ENG-48. 25p. (CONF-831203—136- 
Rev.1). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. Order 
Number DE84009684. 

From 10. symposium on fusion engineering; Philadelphia, 
PA, USA (5 Dec 1983). 

Portions are illegible in microfiche products. 

The Mirror Fusion Test Facility is a major magnetic fusion 
energy project at the Lawrence Livermore National Laboratory. 
An important component of this facility is the vacuum vessel, 
which forms the vacuum chamber. The vessel is supported on 
twenty-two pairs of legs that rest on reinforced concrete piers. In 
performing static and dynamic analyses on the vacuum vessel, we 
separately investigated the load distribution under gravity loads, 
pressure loads, electromagnetic loads, and thermal loads. We also 
performed sophisticated dynamic analyses to predict the structural 
behavior under a postulated earthquake. The modeling assumptions 
and analytic procedures are highlighted in this paper. 


24519 (UCRL—90034) Three wavelength optical align- 
ment of the Nova laser. Swift, C.D.; Bliss, E.S.; Jones, 
W.A.; Seppala, L.G. (Lawrence Livermore National Lab., 
CA (USA)). 16 Nov 1983. Contract W-7405-ENG-48. 7p. 
(CONF-8404124—2). NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84009702. 

From SPIE technical symposium; Arlington, VA, USA (29 
Apr 1984). 

The Nova laser, presently under construction at Lawrence 
Livermore National Laboratory, will be capable of delivering more 
than 100 kJ of focused energy to an Inertial Confinement Fusion 
(ICF) target. Operation at the fundamental wavelength of the laser 
(1.05 pm) and at the second and third harmonic will be possible. 
This paper will discuss the optical alignment systems and tech- 
niques being implemented to align the laser output to the target at 
these wavelengths prior to each target irradiation. When experi- 
ments require conversion of the laser light to wavelengths of 0.53 
pm and 0.35 wm prior to target irradiation, this will be accom- 
plished in harmonic conversion crystals located at the beam en- 
trances to the target chamber. The harmonic alignment system will 
be capable of introducing colinear alignment beams of all three 
wavelengths into the laser chains at the final spatial filter. The 
alignment beam at 1.05 zm will be about three cm in diameter and 
intense enough to align the conversion crystals. Beams at 0.53 ym 
and 0.35 ym will be expanded by the spatial filter to full aperture 
(74 cm) and used to illuminate the target and other alignment aids 
at the target chamber focus. This harmonic illumination system will 
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include viewing capability as well. A final alignment sensor will be 
located at the target chamber. It will view images of the chamber 
focal plane at all three wavelengths. In this way, each beam can be 
aligned at the desired wavelength to produce the focal pattern re- 
quired for each target irradiation. The design of the major compo- 
nents in the harmonic alignment system will be described, and a 
typical alignment sequence for alignment to a target will be pre- 
sented. 


24520 (UCRL—90515) Recent results of studies of accel- 
eration of compact toroids. Hammer, J.H.; Hartman, C.W.; 
Eddleman, J. (Lawrence Livermore National Lab., CA 
(USA); Levy (S.), Inc., Campbell, CA (USA)). 2 Mar 1984. 
Contract W-7405-ENG-48. 5p. (CONF-840255—10). NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84008330. 

From 6. US-Japan symposium on compact toroid research; 
Princeton, NJ, USA (20 Feb 1984). 

Portions are illegible in microfiche products. 

The observed gross stability and self-contained structure of 
compact toroids (CT's) give rise to the possibility, unique among 
magnetically confined plasmas, of translating CT’s from their point 
of origin over distances many times their own length. This feature 
has led us to consider magnetic acceleration of CT's to directed ki- 
netic energies much greater than their stored magnetic and thermal 
energies. A CT accelerator falls in the very broad gap between tra- 
ditional particle accelerators at one extreme, which are limited in 
the number of particles per bunch by electrostatic repulsive forces, 
and mass accelerators such as rail guns at the other extreme, which 
accelerate many yarticles but are forced by the stress limitations of 
solids to far smaller accelerations. A typical CT has about a Cou- 
lomb of particles, weighs 10 micrograms and can be accelerated by 
magnetic forces of several tons, leading to an acceleration on the 
order of 10"! gravities. 


24521 Elimination of stochasticity in stellarators. 
Hanson, J.D.; Cary, J.R. (Institute for Fusion Studies, Uni- 
versity of Texas, Austin, Texas 78712). Physics of Fluids; 27: 
No. 4, 767-769(Apr 1984). Contract FG05-80ET53088. 

A method for optimizing stellarator vacuum magnetic fields 
is introduced. Application of this method shows that the stochasti- 
city of vacuum magnetic fields can be made negligible by proper 
choice of the coil configuration. This optimization is shown to in- 
crease the equilibrium 8 limit by factors of two or more over that 
of the simple, “straight” coil winding law. This method is general 
and ought to be applicable to other systems in which stochasticity 
(1) presents a problem, yet (2) is affected by the design parameters. 


24522 Production of hot electrons by two-plasmon decay 
instability in uv laser plasmas. Villeneuve, D.M.; Keck, 
R.L.; Afeyan, B.B.; Seka, W.; Williams, E.A. (Laboratory 
for Laser Energetics, University of Rochester, Rochester, 
New York 14623). Physics of Fluids; 27: No. 3, 721-725(Mar 
1984). Contract AC08-80DP40124. 

Hot electron emission from a uv laser produced plasma with 
incident intensities 8 x 10‘°—2 x 1015 W/cm? was measured by 
means of an electron spectrometer. Because of the small hot elec- 
tron population, the self-consistent target potential due to escaped 
electrons may be considered for the first time in the data reduction. 
The total energy in hot electrons of temperature 50 keV is shown 
to be < or ~10~' of the incident laser energy. The target potential 
< or ~80 kV. The hot electron temperature is essentially inde- 
pendent of intensity, the angular distribution of electron emission 
shows a weak polarization asymmetry, and the intensity threshold 
of hot electron production is 5 x 10'* W/cm?, all consistent with 
the two-plasmon decay instability being responsible for heating the 
electrons. The predicted spectrum of plasma waves is such that the 
accelerated electrons should be directed into the plasma almost par- 
allel to the laser axis. Because only a small fraction of these elec- 
trons are reflected backwards to the detector, the x-ray yield is a 
factor of 20 higher than the escaped electrons would indicate. 
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24523 Modeling of lithium-lead/water interactions in a 
fusion reactor design. Herzog, J.P.; Corradini, M.L.; Sze, 
D.K. (University of Wisconsin, Madison, WI 53706). Trans- 
actions of the American Nuclear Society; 45: 839-840(Oct 
1983). (CONF-831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


24524 Transport of 14-MeV neutrons through materials 
in molten salt blankets. Hansen, L.F.; Komoto, T.T.; Pohl, 
B.A.; Wong, C. (Lawrence Livermore National Laboratory, 
P.O. Box 808, Livermore, CA 94550). Transactions of the 
#1087) Nuclear Society; 45: 622-624(Oct 1983). (CONF- 

7—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


24525 Evaluation of insulators for fusion reactor compo- 
nents. Fowler, J.D. (Los Alamos National Laboratory, P.O. 
Box 1663, Los Alamos, NM 87545). Transactions of the 
American Nuclear Society; 45: 240-241(Oct 1983). (CONF- 
831047—). 

From American Nuclear Society winter meeting; San Fran- 
cisco, CA, USA (30 Oct 1983). 


24526 Development of small specimen mechanical test 
techniques. Lucas, G.E. (California Univ., Santa Barbara 
(USA). Dept. of Chemical and Nuclear Engineering). Jour- 
nal of Nuclear Materials; 117: 327-339(Jul 1983). (CONF- 
821049—). 

From TMS/AIME fall meeting(Radiation damage analysis 


for fusion reactors); St. Louis, MO, USA (24 Oct 1982). 
With 34 refs. 


The current program plan for the development of materials 
for fusion reactors requires testing candidate materials in both fis- 
sion reactors and high energy neutron sources. Because of the 
volume limitations of available facilities, both current and near 
term, and because of the relatively large number of materials and 
test conditions that will need to be explored, it is essential that test 
techniques be developed to extract mechanical property informa- 
tion from small volume specimens. A variety of such test tech- 
niques are under development at the University of California, Santa 
Barbara. These include instrumented microhardness, bulge, shear 
punch, indentation creep and load relaxation and miniaturized frac- 
ture tests for obtaining strength, ductility, time-dependent flow, and 
fracture behavior information on specimens as small as TEM discs. 


24527 Fusion energy and its potential. La Grange Park, 

IL; American Nuclear Society (1982). 4p. American Nucle- 

- Society, 555 N. Kensington Avenue, La Grange Park, IL 
S25. 

The expected world population growth, combined with in- 
creased industrialization of the less-developed countries, will create 
a growing energy demand. The major candidates for providing the 
bulk of mankind's long-term energy needs are fusion, the fission 
breeder, and solar-related devices. Each candidate has its particular 
advantages and disadvantages and will require a substantial lead 
time to bring it to commercial fruition. The fission breeder reactor 
is likely to be near commercial scale by the turn of the century, 
with fusion taking substantially longer to develop. The long-term 
benefits of fusion energy warrant a sustained national effort to ad- 
vance fusion to the point where its commercial potential can be re- 
alistically assessed. 
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24528 Current energy patents. Kinser, W.H. (ed.). 
(Technical Information Center, Oak Ridge, TN). Current 
Energy Patents; 1-92(Jan 1984). (CEP—84/1; PB—84- 
902801). 

This monthly abstract journal provides coverage of the 
international patent literature, including patent applications, that 
concerns any aspect of energy production, conservation, and utili- 
zation. The abstracts are arranged by subject category and indexes 
are included for the assignee, the inventor, the subject, and the 
patent number. (WHK) 


9901 Management 
REFER ALSO TO CITATION(S) 22674, 22676 


24529 (DOE/IR/10293—T1) Evaluation methodology for 
the Energy-Related Inventions Program. Grad, M.L. (Grad 
(M.L.) Consultants, Chicago, IL (USA)). Apr 1980. Con- 
tract AC01-79IR10293. 57p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. Order Number DE84009786. 

Portions are illegible in microfiche products. 

The first section of the report contains historical information 
regarding Program development and implementation as well as de- 
tails of how the Program currently operates. The second section 
contains a discussion of general issues in program evaluation that 
are pertinent to a federal program designed to provide assistance to 
individuals and small businesses operating in the private sector. 
Specifically, the topics discussed are: problems in program evalua- 
tion, perspectives on the purposes of evaluation, evaluation termi- 
nology, and steps in developing an evaluation plan. The third sec- 
tion contains guidelines for evaluating the Energy-Related Inven- 
tions Program in terms of evaluation design, data collection tech- 
niques and instruments, data aggregation and analysis methods and 
reporting procedures. The last section of this report contains rec- 
ommendations, explicitly and implicitly identified, for an evaluation 
of the Energy-Related Inventions Program. 


24530 (DOE/MA—0006/12) Quarterly status of Depart- 
ment of Energy projects. (USDOE Assistant Secretary for 
Management and Administration, Washington, DC. Office 
of Project and Facilities Management). 31 Dec 1983. 304p. 
NTIS, PC Al4/MF AOl; 1; GPO Dep. Order Number 
DE84009410. 

Portions are illegible in microfiche products. 

This quarterly status of Department of Energy projects pre- 
sents cost and schedule information for all projects in the design or 
construction phase with an estimated cost of $5 million or more. 
The information presented is current as of December 31, 1983. 
Changes from the old format include: (1) Addition of a Summary 
Report with data displayed by Assistant Secretary and program. 
This functions as an index into the detailed report. The numbers in 
the last column correspond to the page numbers of the projects in 
the detailed report. (2) Consolidation of the Project Report format 
and a reduction in the number of data elements displayed. (3) Ex- 
panded use of footnotes to indicate sources of current estimate fig- 
ures and to highlight proejcts that include industry funding. 


24531 (DOE/MA—0064/2-Vol.6) Congressional budget 
request, FY 1985. Volume 6. Fossil energy research and de- 
velopment; Naval petroleum and oil shale reserves. (USDOE 
Assistant Secretary for Management and Administration, 
Washington, DC. Office of the Controller). Feb 1984. 164p. 
NTIS, PC A08/MF AOl1; 1; GPO Dep. Order Number 
DE84009781. 


Portions are illegible in microfiche products. 


24532 (DOE/MA—0064/2-Vol.7) Congressional budget 
request, FY 1985. Volume 7. Energy conservation; Strategic 
Petroleum Reserve; emergency preparedness and energy regu- 
lation; Energy Information Administration. (USDOE Assist- 
ant Secretary for Management and Administration, Wash- 
ington, DC. Office of the Controller). Feb 1984. 248p. 
NTIS, PC Al1/MF A0Ol; 1; GPO Dep. Order Number 
DE84009780. 


Portions are illegible in microfiche products. 
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REFER ALSO TO CITATION(S) 22055, 22056, 22569, 22570, 22583, 23576, 
23577, 24222 


24533 (ANL—83-16) TOEPLITZ package users’ guide. 
Arushanian, O.B.; Samarin, M.K.; Voevodin, V.V.; Tyr- 
tyshnikov, E.E.; Garbow, B.S.; Boyle, J.M.; Cowell, W.R.; 
Dritz, K.W. (Moskovskij Gosudarstvennyj Univ. (USSR); 
Argonne National Lab., IL (USA)). Oct 1983. Contract W- 
31-109-ENG-38. 117p. NTIS, PC A06/MF AOl1; 1; GPO 
Dep. Order Number DE84008862. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

The TOEPLITZ package is a collection of Fortran subrou- 
tines for the numerical solution of systems of linear equations with 
coefficient matrices of Toeplitz or circulant form. This report pro- 
vides a description of the algorithms and software in the package 
and includes program listings. 


24534 (ANL—83-17) TOEPLITZ package implementa- 
tion guide. Garbow, B.S. (Argonne National Lab., IL 
(USA)). Oct 1983. Contract W-31-109-ENG-38. 28p. NTIS, 
PC A03/MF A01; GPO Dep. Order Number DE84008874. 

The TOEPLITZ package is a collection of Fortran subrou- 
tines for the numerical solution of systems of linear equations with 
coefficient matrices of Toeplitz or circulant form. This report de- 
scribes how to implement the package from the tape on which it is 
transmitted. 


24535 (CEA-CONF—7052) Towards automatic building 
of continuous and discrete process simulator. Nakhle, M.; 
Roux, P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France)). May 1983. 18p. (In French). 
(CONF-830531—5). NTIS (US Sales Only), PC A02/MF 
A01. Order Number DE84751050. 

From International conference on tools, methods, and lan- 
guages for scientific and engineering computation; Paris, France (17 
May 1983). 

Portions are illegible in microfiche products. 

The problem to be solved is the simulation of essentially 
continuous processes but involving a limited number of events lead- 
ing to discontinuities. The NEPTUNIX simulation package solves 
this problem in the folloving way: a description of the process 
model is made, using a non-procedural language, the model is then 
analysed and, if it is found correct, NEPTUNIX generates auto- 
matically the corresponding simulator. This simulator is efficient 
and transportable. Model description and other compiler outputs 
build up a complete documentation of the model, which documen- 
tation is also fundamental for easy and efficient operation of the 
simulator. 


24536 (CERN—83-07, pp 5-20) Display hardware. 
Myers, D.R. 21 Jul 1983. NTIS (US Sales Only), PC A04/ 
MF AOl. 

In Background to computer graphics. 

To appreciate the limitations and possibilities of computer 
graphics it is necessary to have some acquaintance with the avail- 
able technology. The aim of this chapter is to mention briefly the 
different display types and their ‘ball-park’ price ranges. It must be 
stressed that prices change rapidly, and so those quoted here are 
only intended to give an idea of the cost at the time of writing. 


24537 (DOE/ER/10996—T1) Nonlinearly preconditioned 
Krylov subspace methods for discrete Newton algorithms. 
Chan, T.F.; Jackson, K.R. (Yale Univ., New Haven, CT 
(USA). Dept. of Computer Science). 22 Jan 1983. Contract 
AC02-81ER10996. 17p. NTIS, PC A02/MF A0l1; GPO 
Dep. Order Number DE84010407. 

We propose an algorithm for implementing Newton's 
method for a general nonlinear system f(x) = O where the linear 
systems that arise at each step of Newton's method are solved by a 
preconditioned Krylov subspace iterative method. The algorithm 
requires only function evaluations and does not require the evalua- 
tion or storage of the Jacobian matrix. Matrix-vector products in- 
volving the Jacobian matrix are approximated by directional differ- 
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ences. We develop a framework for constructing preconditionings 
for this inner iterative method which do not reference the Jacobian 
matrix explicitly. We derive a nonlinear SSOR type precondition- 
ing which numerical experiments show to be as effective as the 
linear SSOR preconditioning that uses the Jacobian explicitly. 


24538 (DOE/ER/10996—T2) Numerical methods for 
nonlinear elliptic eigenvalue problems. Chan, T.F. (Yale 
Univ., New Haven, CT (USA). Dept. of Computer Sci- 
ence). 30 Mar 1984. Contract AC02-81ER10996. 6p. NTIS, 
PC A02/MF AOl; 1; GPO Dep. Order Number 
DE84010408. 

Portions are illegible in microfiche products. 

This project deals with the problem of solving nonlinear ei- 
genvalue problems, namely, nonlinear systems with parameter de- 
pendence, primarily through the use of continuation methods. One 
of the major issues that we are interested in is in solving large and 
sparse problems. In particular, we put special emphasis on nonlinear 
elliptic eigenvalue problems, partly because these constitute an im- 
portant class of applications, and partly because this class brings out 
some of the fundamental computational aspects of algorithms for 
solving general nonlinear eigenvalue problems. Specifically, we are 
interested in the nonlinear and linear algebraic techniques involved, 
which usually constitute the most time consuming part of these al- 
gorithms. Another major objective is the accurate computation of 
singular points, which are often of great physical interest. A pri- 
mary goal of our project is to develop a well-documented piece of 
mathematical software that incorporates results from our algorith- 
mic studies (and others) and that can be used to trace solution 
curves of rather general, large and sparse nonlinear eigenvalue 
problems. 


24539 (IAE—3555/16) Formatless by-name data input in 
the Dubna monitoring system. Veretenov, V.Yu.; Petrov, 
V.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1982. 
8p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
Order Number DE84700865. 

A new method for the formatless data input in the Dubna 
monitoring system providing a more convenient variant of data rep- 
resentation than the traditional format and formatless methods is 
suggested. The described system of formatless data input is realized 
at the BESM-6 computer and can be used both independently and 
as a part of the system for dialogue design automation. The most of 
the system subroutines are written in FORTRAN, the rest in the 
MADLEN mnemocode. 


24540 (IAE—3616/15) Calculating the parameters of ex- 
perimental data Gauss distribution using the least square fit 
method and evaluation of their accuracy. Guseva, E.V.; Pere- 
gudov, V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
gii). 1982. 1lp. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. Order Number DE84700866. 

The FITGAV program for calculation of parameters of the 
Gauss curve describing experimental data is considered. The calcu- 
lations are based on the least square fit method. The estimations of 
errors in the parameter determination as a function of experimental 
data sample volume and their statistical significance are obtained. 
The curve fit using 100 points occupies less than 1 s at the SM-4 
type computer. 


24541 (IKE—4-111) Selection and implementation of 
hidden line algorithms. Schneider, A. (Stuttgart Univ. (Ger- 
many, F.R.). Inst. fuer Kernenergetik und Energiesysteme). 
Jun 1983. 77p. (In German). NTIS (US Sales Only), PC 
A05/MF AO1. Order Number DE84750988. 

One of the most challenging problems in the field of com- 
puter graphics is the elimination of hidden lines in images of non- 
transparent bodies. In the real world the nontransparent material 
hinders the light ray coming from hidden regions to the observer. 
In the computer based image formation process there is no auto- 
matic visibility regulation of this kind. So many lines are created 
which result in a poor quality of the spacial representation. There- 
fore a three-dimensional representation on the screen is only mean- 
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ingfull if the hidden lines are eliminated. For this process many al- 
gorithms have been developed in the past. A common feature of 
these codes is the large amount of computer time needed. In the 
first generation of algorithms, which are commonly used today, the 
bodies are modeled by plane polygons. More recently, however, 
also algorithms are in use, which are able to treat curved surfaces 
without discretisation by plane surfaces. In this paper the first 
group of algorithms is reviewed, and the most important codes are 
described. The experience obtained during the implementation of 
two algorithms is presented. 


24542 (ITEF—135(1982)) Multifunctional microproces- 
sor. Babaeva, L.P.; Semenov, Yu.A.; Fedotov, U.P.; Chuda- 
kov, V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1982. 11p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE84701338. 


A multifunctional microprocessor comprising processor unit, 
microprogram memory and information memory which is capable 
to solve various problems, namely: to correct measurement results, 
realize multichannel histogram plotting, perform selection of events 
in conformity with certatin selection critaria is described. The time 
necessary for performing one processor cycle constitutes 250 nc. 
The microinstruction contain 72 bits. 


24543 (JAERI-M—82-197) GPLP: general purpose line 
plotting programme. Ihara, Hitoshi. (Japan Atomic Energy 
Research Inst., Tokyo). Dec 1982. 54p. (In Japanese). NTIS 
(US Sales Only), PC A04/MF AOl. Order Number 
DE84700870. 


Most computer simulation systems produce a great amount 
of data as the result of calculations. It is not easy task for users to 
read them and derive a conclusive result. Therefore, it has long 
been desired by users to develop softwares for quick reduction of 
those data by graphic representations. On the other hand, nuclear 
engineers who analyzes experimental data from criticality experi- 
ments have also desired similar softwares which could be used for 
study to compare calculated data with measured data. A computer 
programme GPLP was developed to satisfy those requirements. 
Characteristics of this programme are as follows: It selects particu- 
lar data from the data on various files in accordance with a user’s 
requirement, it plots these selected data, and it plots input measure- 
ment data with calculated their lo error bars simulataneously on a 
graph. These functions make reductions and evaluations of the 
result of calculations easy. Furthermore, an output figure from 
GPLP programme could be used as a clear figure of a report with- 
out any additional treatment. This programme was written with 
variable dimensions to make, maximum use of the available fast 
memory. This programme can be jointly used with a D-SCAN 
colour graphic display system to produce colour figures. 


24544 (JAERI-M—83-024) Vectorization of nuclear 
codes on FACOM 230-75 APU computer. Harada, Hiroo; Hi- 
guchi, Kenji; Ishiguro, Misako; Tsutsui, Tsuneo; Fujii, 
Minoru. (Japan Atomic Energy Research Inst., Tokyo). Feb 
1983. 65p. (In Japanese). NTIS (US Sales Only), PC A04/ 
MF AO1. Order Number DE84700873. 


To provide for the future usage of supercomputers, we have 
investigated the vector processing efficiency of nuclear codes 
which are being used at JAERI. The investigation is performed by 
using FACOM 230-75 APU computer. The codes are CITATION 
(3D neutron diffusion), SAPS (structural analysis) CASCMARL 
(irradiation damage simulation). FEM-BABEL (3D neutron diffu- 
sion by FEM), GMSCOPE (microscope simulation). DWBA (cross 
section calculation at molecular collisions). A new type of cell den- 
sity calculation for particle-in-cell method is also investigated. For 
each code we have obtained a significant speedup which ranges 
from 1.8 (CASCMARL) to 7.5 (GMSCOPE), respectively. We 
have described in this report the running time dynamic profile anal- 
ysis of the codes, numerical algorithms used, program restructuring 
for the vectorization, numerical experiments of the iterative proc- 
ess, vectorized ratios, speedup ratios on the FACOM 230-75 APU 
computer, and some vectorization views. 
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24545 (KAPL—4171) Utilization of basic language pro- 
gramming with EEPROM technology for data acquisition ap- 
plications and development. Austin, F.S.; Hance, A.B. 
(Knolls Atomic Power Lab., Schenectady, NY (USA)). 
May 1983. Contract AC12-76SN00052. 10p. NTIS, PC 
A02/MF AOl1; 1; GPO Dep. Order Number DE84010380. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

Some useful concepts used in a microprocessor equipment 
controller are described. Emphasis is placed on the flexibility of the 
hardware, ease of implementing the BASIC language interpreter, 
and the advancements in the field of electrically erasable program- 
mable read only memory (EEPROM). 


24546 (LA-UR—84-465) Current status of link access 
control and encryption system. Springer, E. (Los Alamos 
National Lab., NM (USA)). 1984. Contract W-7405-ENG- 
36. Sp. (CONF-8404117—2). NTIS, PC A02/MF A01; GPO 
Dep. Order Number DE84009604. 

From 7. DOE computer security conference; New Orleans, 
LA, USA (10 Apr 1984). 

The purpose of this project is to develop necessary technol- 
ogies for the secure protection of data communication networks. 
Data encryption equipment, using the federal government's Data 
Encryption Standard (DES) algorithm, was designed and devel- 
oped. This equipment is the Link Access Control and Encryption 
(Link ACE) system. It protects unclassified sensitive data transmis- 
sions over unprotected lines between central computers and remote 
terminals. Link ACE units have been installed and are operational 
in the Department of Energy’s Central Personnel Clearance Index 
(CPCI) system. 


24547 (LBL—15441) Codata tools: portable software for 
self-describing data files. Merrill, D.; McCarthy, J.L. (Law- 
rence Berkeley Lab., CA (USA)). Dec 1982. Contract 
AC03-76SF00098. 9p. (CONF-830324—6). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. Order Number DE84008920. 

From 15. symposium on the interface of computer science 
and statistics; Houston, TX, USA (16 Mar 1983). 

Portions are illegible in microfiche products. 

This paper describes the Codata tools, a set of programs 
which read, write, and restructure self-describing Codata (common 
data format) files. These tools manipulate both data and data de- 
scription, so that the output of any operation is itself a Codata file. 
Semantics of results and descriptions of derived Codata files are in- 
herited from descriptions of input Codata files. Following the Soft- 
ware Tools philosophy, the Codata tools are modular - each tool 
performs a specific limited task. They follow the UNIX and Soft- 
ware Tools conventions of standard input and output. The output 
of any module can automatically serve as the input of another, and 
they can be pipelined or chained together. Codata tools can be used 
to extract specified rows and/or columns from a file, to sort a file, 
to perform relational joins, to perform tabulations by aggregating 
on common key values, and to perform other operations. The 
Codata tools are written in RATFOR (a transportable FORTRAN 
preprocessor), and can be easily adapted to run on any computer 
where the Software Tools have been implemented. Work is cur- 
rently under way on substantial enhancements to the Codata file 
format and the Codata tools to provide for more efficient physical 
storage formats, more complex data structures, and more extensive, 
open-ended data description. 


24548 (NIIAR—11(526)) Principles of small Measuring- 
calculating system designing. Loginov, V.D.; Shipilov, V.I. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Di- 
mitrovgrad (USSR)). 1982. 7p. (In Russian). NTIS (US 
Sales Only) PC A02/MF AOl. Order Number 
DE84701339. 

The principles of designing and structural specific features of 
the small unified measuring-calculating system (MCS) on the base 
of the Electronica D3-28 microcomputer are considered. The prin- 
ciples of the VECTOR crate functional module nomenclature mini- 
mization and standardization of the selected module types, micro- 
computers and interfaces with the central computer for all small 
MCS of the research on-line system are used as the main ones. The 
sources of control and programs for common interface within one 
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small MCS are the Electronica D3-28 microcomputer and the 
module of the BPK-02 self-programmed controller which fulfils 
cyclic consequences of the VECTOR commands and thus compen- 
sates the microcomputer small fast-response. 


24549 (PNL-SA—12180) TRAN-STAT: statistics for en- 
—— studies, No. 26. Field sampling designs: systemat- 

ic sampling . Gilbert, R.O. (Pacific Northwest Lab., Rich- 
a WA (USA)). Apr 1984. Contract AC06-65RL01830. 
32p. NTIS, PC A03; 3; GPO Dep. Order Number 
D 84008651. 

Paper copy only, copy does not permit microfiche produc- 
tion. 

In this issue we have stressed the difficulty of getting a valid 
estimate of the standard error, VVar(anti x), when a single system- 
atic sample of n units is taken from the population. Only when the 
population is in random order can the usual methods developed for 
random sampling plans be used with confidence. We have also 
shown the need to determine the periodic features, if any, of a pop- 
ulation before a systematic design is adopted. If unsuspected perio- 
dicities are present, very biased estimates of means, standard errors 
and other statistics computed from the systematic sample can easily 
arise. Valid estimates of Var(anti x) can be obtained if one of the 
following designs is used: (1) multiple systematic samples, each 
with a randomly determined starting point, (2) two-stage sampling 
when the fraction of first stage (primary) units subsampled is near 
zero where subsamples are obtained using systematic sampling, and 
(3) stratified sampling where two or more systematic samples are 
taken in each stratum. For long term environmental studies it may 
be permissible to estimate Var(anti x) only occasionally. At those 
times multiple systematic samples could be used. At other times a 
single systematic sample may suffice. 26 references, 3 tables. 


24550 (SAI—-84-1572) Moving finite elements in 2-D. 
Technical progress report, year 3. Gelinas, R.J. (Science Ap- 
plications, Inc., Pleasanton, CA (USA)). 3 Apr 1984. Con- 
tract AC03-81ER10858. 39p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. Order Number DE84008551. 

Portions are illegible in microfiche products. 

The moving finite element (MFE) method has emerged as a 
potentially potent and interesting method for solving partial differ- 
ential equations (PDE’s) with large gradients. The principal feature 
of the MFE method is that the grid node co-ordinates, themselves, 
are dependent variables and are calculated at each time step so as 
to minimize a PDE residual in some norm. This has the effect of 
moving the grid nodes continuously and systematically to those po- 
sitions which minimize PDE numerical solution errors. Research on 
the MFE method to this time has been advanced by a relatively 
small number of groups and individual investigators. Of these, the 
presently proposing group at Science Applications, Inc. (SAI), in 
Pleasanton, California, has pursued simultaneously developments of 
the basic theory, numerical analysis, and real-world applications 
under sponsorship of the DOE and others. The results of our MFE 
research to date in both 1-D and 2-D transient PDE systems have 
been quite positive, as well as laden with indicators for further ad- 
vancements. We report the progress of this third year of 2-D MFE 
research and indicate those research tasks which should now be 
pursued into their next logical stages of advancement for large-gra- 
dient PDE problems in 2-D. 


24551 (SAND—81-0998) JAC: a two-dimensional finite 
element computer program for the non-linear quasistatic re- 
sponse of solids with the conjugate gradient method. Biffle, 
J.H. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1984. Contract AC04-76DP00789. 74p. NTIS, PC A04; 
3; GPO Dep. Order Number DE84008937. 
Paper copy only, copy does not permit microfiche produc- 
tion. Original copy available until stock is exhausted. 
nonlinear conjugate gradient procedure is employed in 
the computer program JAC to solve quasi-static nonlinear mechan- 
ics problems. A set of continuum equations is used that is very con- 
venient for use with the conjugate gradient method and accurately 
describes nonlinear mechanics involving large rotation and strain. 
The method is exploited in a two-dimensional plane strain or axi- 
symmetric setting while using various methods for accelerating 
convergence. Sliding interface conditions are also implemented. A 
four-node Lagrangian uniform strain element is used with orthogo- 
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nal hourglass viscosity to control the zero energy modes. Materials 
which can be modeled include temperature dependent elastic-plas- 
tic, soils, and secondary creep behaviors. The program is vector- 
ized to perform on the CRAY 1 computer. Sample problems de- 
scribed are the bending of a thin beam, transverse crushing of a cyl- 
inder, extrusion of a plate and cylinder, bending of a laminated 
beam with interlaminear sliding and creeping of a cylinder. 


24552 (SAND—84-0765C) Software quality assurance 
programs: key elements of concern in selected commercial ap- 
proaches. Sardalos, S.L. (Sandia National Labs., Albuquer- 

que, NM (USA)). 1984. Contract AC04-76DP00789. Sp. 
(CONF- -8405131—1). NTIS, PC A02/MF A01; GPO Dep. 
Order Number DE84009486. 

From 6. annual ideas in science and engineering exposition 
and symposium; Albuquerque, NM, USA (2 May 1984). 

Emphasis is now being placed on quality and reliability as- 
pects of software. It is generally agreed that software quality assur- 
ance is becoming one of the most important aspects of computer 
applications. This paper examines several software development in- 
dustries and their practical approaches to this elusive issue. 


24553 (UCRL—52000-84-3, pp 22-30) Preparing for the 
super supercomputers. Mar 1984. NTIS, PC A03/MF AO1. 

In Energy and technology review. 

Our modeling studies indicate that to achieve computational 
speeds a thousand times faster than those of present supercomputers 
(a goal being actively pursued in various computer design centers 
and whose attainment is expected within the next decade), only a 
factor of 10 of the speed increase will come from improved compo- 
nents. The remaining factor of 100 will come from improved paral- 
lelism, in both hardware and computational methods. We explore 
some of the impliations of this finding, which appears to call for the 
development of an entirely new class of computational methods. 


24554 (UCRL—53479) Some recommendations for the 
design of high-speed peripheral interfaces based on a broad- 
cast bus. Final report. Nessett, D.M. (Lawrence Livermore 
National Lab., CA (USA)). Feb 1984. Contract W-7405- 
ENG-48. 94p. NTIS, PC A05/MF A0Ol; 1; GPO Dep. 
Order Number DE84008868. 

Portions are illegible in microfiche products. Original copy 
available until stock is exhausted. 

To determine how a high-speed disk interface based on a 
broadcast bus performs compared with a conventional DMA-chan- 
nel interface, a series of simulation experiments were carried out. 
The experiments, performed using a simulation model, focused on 
several aspects of interface design. These aspects included deter- 
mining the best structure for interface protocols, determining the 
best features to include in a broadcast-bus arbitration mechanism, 
and how to efficiently support data transfers between a host and a 
disk. The experiments examined design criteria for a disk read/ 
write protocol, a broadcast-bus link-level protocol, and a bus-arbi- 
tration mechanism. A major experimental result is that the state-ex- 
change protocol model is superior to the command-response model 
as a basis of link-level protocol design. Thus, it is recommended 
that a state-exchange link-level protocol be used in the high-speed 
peripheral interface standard. The experiments also show that 
streaming on a broadcast bus offers no advantages in enhancing 
disk-transfer performance, assuming that more than one disk sector 
can be included in a high-speed interface packet. Streaming should 
therefore not be included in the bus-arbitration standard. Finally, 
the experiments show that control and data packets should move 
over independent interface connections, and that interface resources 
should be independently allocated to these connections to void cer- 
tain conditions that adversely affect interface performance. 


24555 (ZfK—499) WIMS-D use by ZfK - Data input, ex- 
perience, and examples. Wand, H. (Zentralinstitut fuer Kern- 
forschung, Rossendorf bei Dresden (German Democratic 
Republic)). May 1983. 3lp. (in German). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE84700876. 

The report provides users of the ZfK-version (EC-1055 com- 
puter) of the cell program WIMS-D with all necessary information 
to compile by oneself input data sets. By means of 10 examples 
which comprise a large number of the practically most important 
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program options the data compilation is explained. Some experience 
in using special options is given. 


24556 Utilizing a multiprocessor architecture - The per- 
formance of MIDAS. Maples, C.; Logan, D.; ry J. 
Rathbun, W.; Weaver, D. (Lawrence Berkeley Lab., Univ. 
of California, Berkeley, CA 94720). IEEE (Institute of Elec- 
trical and Electronics Engineers) Transactions on Nuclear Sci- 
ence; NS-30: No. 5, 3827-3832(Oct 1983). Contract AC03- 
76SF00098. 

The MIDAS architecture organizes multiple CPUs into clus- 
ters called distributed subsystems. Each subsystem consists of an 
array of processors controlled by a supervisory CPU. The multi- 
processor array is composed of commercial CPUs (with floating 
point hardware) and specialized processing elements. Interprocessor 
communication within the array may occur either through switched 
memory modules or common shared memory. The architecture 
permits multiple processors to be focused on single problems. A 
distributed subsystem has been constructed and tested. It currently 
consists of a supervisor CPU; 16 blocks of independently switcha- 
ble memory; 9 general purpose, VAX-class CPUs; and 2 specialized 
pipelined processors to handle I/O. Results on a variety of prob- 
lems indicate that the subsystem performs 8 to 15 times faster than 
a standard computer with an identical CPU. The difference in per- 
formance represents the effect of differing CPU and I/O require- 
ments. 


9903 Information Handling 
REFER ALSO TO CITATION(S) 22079, 22668 


24557 (INDC(SEC)—85/UN) List of documents received 
by the INDC secretariat. (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee). May 1983. 96p. NTIS (US Sales Only), PC A05/ 
MF AOl1. Order Number DE84700877. 

The Nuclear Data Section of the International Atomic 
Energy Agency receives documents originated by or for the Inter- 
national Nuclear Data Committee for distribution. This list includes 
all INDC documents received and distributed by the INDC secre- 
tariat during the last ten years, and supersedes last year’s edition of 
this report. 


24558 (INDC(SEC)—86/UN) 1983 compilation of nation- 
al nuclear data committees. (International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Com- 
mittee). May 1983. 37p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE84700878. 

This list of currently existing National Nuclear Data Com- 
mittees, and their memberships, is compiled and published upon the 
request of the International Nuclear Data Committee with the ob- 
jective to promote the interaction and enhance the awareness of nu- 
clear data activities in IAEA Member States. 


24559 (INDC(SEC)—87/UN) INDC correspondents for 
the exchange of nuclear data information. (International 
Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee). May 1983. 77p. NTIS (US Sales 
Only), PC A05/MF A01. Order Number DE84700879. 

This list serves as a basis for the distribution of documents 
originated by or for the International Nuclear Data Committee and 
includes the names of all recipients of INDC documents. The 
INDC Secretariat tries to maintain this list up-to-date in order to 
facilitate an efficient interchange of information on nuclear data 
topics. In this report, the names are listed in alphabetical order 
within each state or organization. The main list is followed by four 
shorter lists, indicating the names of individuals in each distribution 
category, and the total number of individuals in each category. 


24560 (LBL—14157) Metadata management for large sta- 
tistical databases. McCarthy, J.L. (Lawrence Berkeley Lab., 
CA (USA)). Mar 1982. Contract AC03-76SF00098. 13p. 
(CONF-820984—4). NTIS, PC A02; 3; GPO Dep. Order 
Number DE84008582. 

From 8. international conference on very large data bases; 
Mexico City, Mexico (8 Sep 1982). 


Information Handling 


Paper copy only, copy does not permit microfiche produc- 
tion. 

Data description or metadata presents a significant database 
management chalienge, particularly for scientific and statistical da- 
tabases. Ideally, we would like to access and manipulate data and 
metadata using the same DBMS tools, but there are few systems 
that even begin to provide such integrated capabilities. This paper 
outlines a framework for more integrated metadata management by 
synthesizing ideas from statistical analysis, bibliographic retrieval, 
data dictionary, and database management systems. Drawing on ex- 
perience and examples from a large statistical database project, the 
paper discusses and analyzes: general types and uses of data about 
data, special types of metadata for statistical databases, metadata 
structure and characteristics, and principles and requirements for 
metadata management. 


24561 (LBL—17329) Integrated record input system 
(IRIS) for the DOE/Technical Information Center. Law- 
rence, J.D. (Lawrence Berkeley Lab., CA (USA)). Oct 
1983. Contract AC03-76SF00098. 18p. (CONF-8310247—1). 
NTIS, PC A02/MF A0Ol; GPO Dep. Order Number 
DE84008494. 

From 46. annual meeting of American Society for Informa- 
tion Science; Washington, DC, USA (2 Oct 1983). 

A system to provide computer assisted aids to document in- 
dexing for the Department of Energy Technical Information 
Center Database is being developed. One aspect of this system is a 
special-purpose full-screen text editor. This paper describes the 
need for a special-purpose editor, experience learned from a proto- 
type, the current status of the project, and implications for TIC’s 
productivity. 


24562 (NITAR—29(544)) IRMA dialog information 
system. General ideology. Markov, Yu.V.; Rudkevich, A.V.; 
Temnoeva, T.A. (Nauchno-Issledovatel’skij Inst. Atomnykh 
Reaktorov, Dimitrovgrad (USSR)). 1982. 21p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. Order Number 
DE84701357. 

Described are the architecture and basic functions for the in- 
formation system intended for both the storage of factographic in- 
formation and for answering the user inquiries. Discussed are the 
problems of the dialog management, the knowledge representation 
and the problems of interaction with the system using the restricted 
natural language. 


24563 (RISO-M—2393) GANDALF - a generally appli- 
cable numerical data acquisition laboratory facility. Lynov, 
J.P.; Michelsen, P. (Risoe National Lab., Roskilde (Den- 
mark)). Jan 1983. 73p. NTIS (US Sales Only), PC A04/MF 
A01. Order Number DE84700875. 

This report contains a description of an interactive computer 
program, GANDALF, for general purpose data handling. GAN- 
DALF is designed for different types of data input, it has flexible 
data processing possibilities, and it can produce various kinds of 
data output. The program is written for an HP-9825 desk-top com- 
puter in HPL-language. However, the fundamental program struc- 
ture can also be applied to other computer systems with other com- 
puter languages. 


24564 (SAND—84-0836C) Research library goes online: 
the use of DOBIS/LIBIS at the Sandia Technical Library. 
Brown, D.K. (Sandia National Labs., Albuquerque, NM 
(USA)). 1984. Contract AC04-76DP00789. 58p. (CONF- 
8405139—1). NTIS, PC A04/MF A01; GPO Dep. Order 
Number DE84010265. 

From Conference on automated library systems; LaHulpe, 
Belgium (2 May 1984). 

In January 1983 the Sandia Technical Library began using 
the DOBIS/LIBIS online library system for its acquisitions, cata- 
loging, circulation, and retrieval operations. The DOBIS system 
today is providing real time input to and update of all data files, 
batch output of paper forms, and online Boolean information re- 
trieval for both librarians and library patrons. Planned future en- 
hancements include remote terminal access for library patrons, elec- 
tronic S.D.1., and automated inventory of the collection. 
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24565 (ZfK—491, pp 187-190) INDL - The IAEA Evalu- 
ated Nuclear Data Library. Lemmel, H.D.; Cullen, D.E. 
(International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee). Dec 1982. NTIS 
(US Sales Only), PC A10/MF A011. (CONF-821197—). 

From 12. international symposium on nuclear physics; Gaus- 
sig, German D.R. (22 Nov 1982). 

The IAEA Evaluated Nuclear Data Library INDL which 
started in 1980 is briefly described. Problems relating to internation- 
al cooperations are mentioned. The applied format ENDF/B and 
the codes presently available, are given. 


9905 Civilian Defense 


24566 (AD-A—136578/2) Development of a planning 
methodology for the medical protection of European civilian 
populations in time of war or major civil disasters. Prelimi- 
nary report. Richards, P.B. (Naval Research Lab., Washing- 
ton, DC (USA)). 30 Dec 1983. 2ip. (NRL-MR—S5251). 
NTIS, PC A02/MF AOl1. 

This is a preliminary investigation of the feasibility of using 
simulation models to develop plans for the medical protection of 
European civilian populations in time of war or other major disas- 
ters. First, the functions required of a planning methodology were 
identified, such as estimating resource requirements, predicting cas- 
ualty dispositions, and evaluating alternative disaster response pro- 
cedures. Next, for each of two disaster management scenarios, the 
study described the basic elements or factors which describe the 
disaster management system: the primary action required of the 
system, criteria of success, quantifiable measures of success, and rel- 
evant data. Both scenarios considered ground and air assault by the 
enemy, using conventional weapons. In the first scenario, the civil- 
ian response is to stay-put, i.e., the civilian population remains in 
place. The second scenario considers the controlled temporary dis- 
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persal or relocation of civilians residing in high-risk areas. Both sce- 
narios appear to be amenable to detailed study using the concepts 
of the U.S. Navy’s NAMES (Navy Amphibious Medical Evacua- 
tion Simulation) model and WWMMSS (World-Wide Military 
Medical Support System) model, in concert with wargaming 
models and traffic network models. 


24567 (CONF-840315—1) Should we protect ourselves 
from nuclear weapon effects. Haaland, C.M. (Oak Ridge Na- 
tional Lab., TN (USA)). 1984. Contract AC05-840R21400. 
20p. NTIS, PC A02; 3; GPO Dep. Order Number 
DE84008520. 

From General meeting of the American Physical Society; 
Detroit, MI, USA (26 Mar 1984). 

Paper copy only, copy does not permit microfiche produc- 
tion. 

Simple buried-pole shelters of Soviet design have been found 
to withstand 100 psi overpressure in American tests. The radius R 
in miles, at which the overpressure is P in psi from a groundburst 
of yield Y in magatons, is given by R=6Y/sup 1/3//(VP-0.02(VP- 
4)?), for 0.5<P<500. In those few areas in the US where condi- 
tions might support a firestorm, safe shelters could be constructed 
based on lessons learned from the Hamburg firestorm of 1943 in 
which 85% of the 280,000 people within the firestorm survived. If 
the people of Hiroshima had been in simple buried-pole shelters, 
not one person need have perished from weapon effects even at 
ground zero where the overpressure was only 40 psi because the 
weapon was airburst to increase blast effects. Soviet propaganda for 
exterior consumption attempts to persuade our people that civil de- 
fense is not possible, whereas their internal line stresses that there is 
not and can never be a weapon from which there is no defense. 
Despite the fact that individuals can be protected from nuclear 
weapon effects, the gloominess of a nationwide picture of the US 
after a large attack indicates that a multi-layer missile defense is re- 
quired in addition to civil defense. 45 references, 34 figures. 
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In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published lit- 
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symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
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document, e.g., In German; are given in parentheses at the end of 
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DOE Energy Information Data Base: Corporate Author En- 
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Air Force Academy, CO (USA). Frank J. Seiler Research Lab. 

Laser research at the Frank J. Seiler Research Lab. Report for 
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Single and multiple burst neutron irradiation test of lithium 
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of Systems and Logistics 

Simplified preliminary economic analysis for passive solar 
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Los Alamos Technical Associates, Inc., NM (USA) 

Comparative study of radioactive waste emplacement 
configurations, 9:22033 (R;US) 
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Massachusetts Inst. of Tech., Cambridge (USA) 
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Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Mechanical 
Engineering 


Ignition and unsteady flame propagation in turbulent reactive 

flows. Final report, 10 May 80-31 Oct 83, 9:23}19 (R;US) 
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(Germany, F.R.). Werner-Heisenberg-Inst. fuer Physik 

Performance of a BGO calorimeter with photodiode readout and 
with photomultiplier readout at energies up to 10 GeV, 
9:23424 (R;DE) 

Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, F.R.) 
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Two-stage process for conversion of synthesis gas to high quality 
transportation fuels. Quarterly report, 8 June-30 September 
1983, 9:22098 (R;US) 

Monsanto Research Corp., Miamisburg, OH (USA). Mound 
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(R;US) 

National Center for Atmospheric Research, Boulder, CO (USA) 

Summary of solar activity observed at the Mauna Loa Solar 
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Noda (E.K.) and Associates, Honolulu, HI (USA) 

Ocean Thermal Energy Conversion Cold Water Pipe At-Sea 
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from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
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document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
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The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
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concepts presented in a document, rather than words that may 
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"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
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subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. Copies of 
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tional Technical Information Service (NTIS), U. S. Department of 
Commerce, Springfield, VA 22161. 
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Electron donor-acceptor quenching and photoinduced electron 
transfer for coumarin dyes. Technical report, 1 January-31 
October 1982, 9:23074 (R;US) 
ACETYLENE 
Adsorption 
Adsorption and decomposition of hydrocarbons on platinum 
black: Vibrational modes from NIS, 9:23065 (J;US) 
Nuclear magnetic resonance study of the structure of simple 
molecules adsorbed on metal surfaces: acetylene on platinum, 
9:22862 (R;US) 
Decomposition 
Adsorption and decomposition of hydrocarbons on platinum 
black: Vibrational modes from NIS, 9:23065 (J;US) 
ACID ELECTROLYTE FUEL CELLS 
Design 
Phosphoric acid electric utility fuel cell technology 
development. Technical progress report No. 3 for July 1983, 
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AGR REACTOR (WINDSCALE) 
See WAGR REACTOR 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
Combustion 
Energetical evaluation of agricultural biomass - a balance of 
realization in France and Italy. Series FAST no. 15, 9:22142 
(R;XE;In French) 
Inventories 
Agricultural fuel crops, 201-county Tennessee Valley region, 
9:22147 (R;US) 
Solar Drying 
Solar energy system for drying agricultural by-products, 
9:22258 (R;XE;In English and Italian) 
AGRICULTURE 
See also DAIRY INDUSTRY 
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Energy Conservation 
Agricultural ecosystems, 9:23688 (R;US) 
Solar Dryers 
Solar energy system for drying agricultural by-products, 
9:22258 (R;XE;In English and Italian) 
Technology Assessment 
Agricultural ecosystems, 9:23688 (R;US) 
AIR 
See also COMPRESSED AIR 
Chemical Composition 

Sealed glass ampoule sampling method for gas- 

chromatographic soil air investigations, 9:23509 (R;SE) 
Quantitative Chemical Analysis 

Determination of aflatoxins in air samples of refuse-derived fuel 
by thin-layer chromatography with laser-induced 
fluorescence spectrometric detection, 9:23519 (J;US) 

Sampling 
Sealed glass ampoule sampling method for gas- 
chromatographic soil air investigations, 9:23509 (R;SE) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
Coefficient of Performance 
Energy efficiencies of heat pumps in residential buildings, 
9:22772 (J;CH) 
Energy Conservation 
Toshiba review, Volume 38, Number 2, 1983, 9:22761 (R;US) 
AIR INFILTRATION 
Calculation Methods 
Methods of estimating air infiltration through windows, 
9:22771 (J;CH) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Diffusion 

Atmospheric studies in complex terrain: executive summary. 
Technical progress report, FY-1979 through FY-1983, 
9:23513 (R;US) 

Long-Range Transport 

Acidic deposition: review of current knowledge, 9:23523 
(BA;US) 

AIR POLLUTION ABATEMENT 

Use this term for items that involve the prevention of formation of 
pollutants at the source. 

Bibliographies 

Coal preparation and pollution control: a current awareness 

bulletin, 9:21746 (J;US) 
Information 

Coal preparation and pollution control: a current awareness 

bulletin, 9:21746 (J;US) 
AIR POLLUTION CONTROL 

Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 

Evaluation and demonstration of low NOx burner systems for 
TEOR steam generators. Test report: preliminary evaluation 
of commercial prototype burner, 9:22805 (R;US) 

Bibliographies 
Coal preparation and pollution control: a current awareness 
bulletin, 9:21746 (J;US) 
Cost 
Mitigation of acid rain - policy alternatives, 9:23541 (J;US) 
Economics 

Control of criteria and non-criteria pollutants from coal/liquid 
mixture combustion. Final report Nov 81-Nov 82, 9:21792 
(R;US) 

Environmental Impacts 
Mitigation of acid rain - policy alternatives, 9:23541 (J;US) 
Information 

Coal preparation and pollution control: a current awareness 

bulletin, 9:21746 (J;US) 
Pollution Regulations 

Draft environmental impact statement sulfur oxides emissions 
from fluid catalytic cracking unit regenerators: background 
information for proposed standards. Final report, 9:21892 
(R;US) 
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AIR POLLUTION MONITORS 
Performance Testing 
Monitoring of electrochemically inactive compounds by 
amperometric toxic gas sensors, 9:23501 (R;US) 
AIR QUALITY 
Mathematical Models 
Manual on indoor air quality. Final report, 9:23503 (R,US) 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Standards 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
AIR SAMPLERS 
Evaluation 
Comparison of inspirable airborne particle size selective 
sampling and respiratory tract penetration, 9:23510 (RA; Us) 
AIR SOURCE HEAT PUMPS 
Performance 
Earth thermal storage for enhanced performance of air-to-air 
heat pumps, 9:22774 (J;US) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIR-WATER INTERACTIONS 
Turbulence 
Brookhaven National Laboratory Coastal Meteorology 
Program, 1972-1983, 9:23500 (R;US) 
ALABAMA 
Coal Deposits 
Measurement of dynamic reservoir conditions. Technical 
progress report, November 1983, 9:21805 (R;US) 
ALARM SYSTEMS 
Electronic Equipment 
E.D.A.C. detection system and criticality alarm, 9:23432 
(TG;US) 
Radiation Detectors 
E.D.A.C. detection system and criticality alarm, 9:23432 
(TG;US) 
ALASKA 
Petroleum Industry 
Export of Alaskan crude oil, 9:21889 (B;US) 
Volcanoes 
Volcanism in the eastern Aleutian arc: late Quaternary and 
Holocene centers, tectonic setting and petrology, 9:23779 
(J;NL) 
ALDEHYDES 
See also ACROLEIN 


FORMALDEHYDE 
GLUCOSE 


Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
ALDEHYDO ACIDS 
See ALDEHYDES 
ALFALFA 
Enzymatic Hydrolysis 
Local production of agricultural fuel: conversion of alfalfa to 
ethanol. Final report, 9:22114 (R;US) 
Productivity 
Effects of simulated acidic rain on yields of field-grown crops, 
9:23524 (J;GB) 
ALGAE 
Plant Growth 
Determination of bioactivity of chemical fractions of liquid 
wastes using freshwater and saltwater algae and crustaceans, 
9:23752 (J;US) 
ALIGNMENT 
Not for NUCLEAR ALIGNMENT. 
Helium-Neon Lasers 
Development of a multidetector deflection measurement 
system, 9:23455 (R;US) 
ALKALI METAL COMPOUNDS 


See also POTASSIUM COMPOUNDS 
SODIUM COMPOUNDS 


Excited States 
Ground-state properties and optical excitations of a solvated 
electron in molten alkali halides, 9:23049 (R;IT) 


ALLOYS 
Electron Spin Resonance 


Solvated Electrons 
Ground-state properties and optical excitations of a solvated 
electron in molten alkali halides, 9:23049 (R;IT) 
ALKALI METALS 
See also FRANCIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 


Emission Spectroscopy 
Intra-alkali matrix effects in the inductively coupled plasma, 
9:23034 (J;US) 
ALKANES 


See also CYCLOALKANES 
HEXANE 
METHANE 


Chemical Reaction Yield 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 
Evaporation 
Chemical effects in vaporizing synthetic fuels. Final report, 
June 23-November 30, 1981 (Tetradecane), 9:21765 (R;US) 
Infrared Spectra 
Normal-phase liquid chromatography/Fourier transform 
infrared spectrometry for analysis of nonpolar material with 
semipreparative, analytical, and microbore columns, 9:23040 
(J;US) 
Liquid Column 
Normal-phase liquid chromatography/Fourier transform 
infrared spectrometry for analysis of nonpolar material with 
semipreparative, analytical, and microbore columns, 9:23040 
(J;US) 
Pyrolysis 
Chemical effects in vaporizing synthetic fuels. Final report, 
June 23-November 30, 1981 (Tetradecane), 9:21765 (R;US) 
Radiolysis 
Pulse radiolysis study of electrons and primary cations in 
alkane glasses, 9:23086 (RA;HU) 
ALKENES 
See also CYCLOALKENES 
ETHYLENE 
2-METHYLPROPENE 


Chemical Reaction Yield 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 
Infrared Spectra 
Normal-phase liquid chromatography/Fourier transform 
infrared spectrometry for analysis of nonpolar material with 
semipreparative, analytical, and microbore columns, 9:23040 
(J;US) 
Liquid Column Chromatography 
Normal-phase liquid chromatography/Fourier transform 
infrared spectrometry for analysis of nonpolar material with 
semipreparative, analytical, and microbore columns, 9:23040 
(J;US) 
ALKYL RADICALS 
See also ALLYL RADICALS 
Electron Spin Resonance 
Time-resolved fluorescence-detected magnetic resonance and 
fluorescence studies of trialkylamines irradiated by pulse 
radiolysis in alkane solvents, 9:23103 (J;US) 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 


See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
DILUTE ALLOYS 
GOLD ALLOYS 





HEAT RESISTING ALLOYS 
INDIUM ALLOYS 

IRON ALLOYS 
LITHIUM ALLOYS 
MAGNESIUM ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 

TIN ALLOYS 

TITANIUM ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 


Physical Radiation Effects 
Irradiation of amorphous metallic alloys: defect production and 
local order evolution, 9:22858 (R;FR;In French) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLYL RADICALS 
Anions 
Laser photoelectron spectroscopy of ions. Progress report, 
August 1, 1983-July 31, 1984, 9:23120 (R;US) 
ALPHA BEAMS 
Beam Transport 
Slowing down of a-particles in a cyclotron trap, 9:23297 
(RA;DE) 
ALPHA DECAY 

After-Heat 
WAD, a program to calculate the heat produced by alpha 

decay, 9:22376 (R;CA) 

Cluster Model 
S: rface clustering and Pauli principle effects in alpha decay, 

¥:24346 (R;SU) 
ALPHA REACTIONS 

Breakup Reactions 

Study on the deuteron breakup reaction by means of alpha 
particles at intermediate energies, 9:24037 (RA;SU;In 
Russian) 

Cross Sections 
List of diagrams for *He-*He interactions, 9:24048 (R;SU) 

Elastic Scattering 

Analysis of elastic and inelastic scattering of 50,5 MeV a- 
particles on **Si nucleus, 9:24110 (RA;SU;In Russian) 

Local density approximation in effective density-dependent 
aN-interactions, 9:24141 (RA;DE) 

Optical potentials and isoscalar transition rates from 104 MeV 
alpha-particle scattering by the N=28 isotones **Ca, ©°Ti 
and ®*Cr, 9:24138 (RA;DE) 

Fusion Reactions 

Limitation of the a + “Ca fusion cross section, 9:24142 

(RA;DE) 
Inelastic Scattering 

Analysis of elastic and inelastic scattering of 50,5 MeV a- 
particles on 7*Si nucleus, 9:24110 (RA;SU;In Russian) 

New giant resonances at high excitation energy, 9:24115 
(R;FR) 

Optical potentials and isoscalar transition rates from 104 MeV 
alpha-particle scattering by the N=28 isotones **Ca, ©°Ti 
and ®*Cr, 9:24138 (RA;DE) 

Study of the low energy octupole giant resonance in Zr via 
(a,a’y) coincidence experiments, 9:24258 (RA;DE) 

Integral Cross Sections 

Dependence on the integral cross sections for inelastic 
scattering of approximately 24 MeV alpha particles on 'C, 
160, 180, 1°F, Ne and 7*Ne nuclei on the excitation 
energy of levels, 9:24074 (RA;SU;In Russian) 

Knock-Out Reactions 

Direct decay component of the isoscalar giant monopole 
resonance in ® Zr, 9:24217 (RA;DE) 

Neutron decay of the giant quadrupole resonance in Zr, 
9:24216 (RA;DE) 

Nuclear Potential 

Local density approximation in effective density-dependent 

aN-interactions, 9:24141 (RA;DE) 
Resonance 

Analysis of resonances in the °F + a system, 9:24071 

(RA;SU;In Russian) 
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Scattering 
Time dependent variational description of the scattering of 
nuclear fragments, 9:24294 (R;BR) 
Stripping 
Analysis of alpha reactions on lithium nuclei, 9:24062 
(RA;SU;In Russian) 
Total Cross Sections 
Total cross sections for the interaction of deuterons and alpha 
particles With iron isotopes, 9:24129 (RA;SU;In Russian) 
ALPHA SOURCES 
Alpha Detection 
Optimizing the total-a three-count technique for measuring 
concentrations of radon progeny in residences, 9:23534 
(J;GB) 
Angular Distribution 
Determination of alpha-source energy flux from angular and 
energy distributions of alpha radiation, 9:23387 (RA;SU;In 
Russian) 
Energy Spectra 
Determination of alpha-source energy flux from angular and 
energy distributions of alpha radiation, 9:23387 (RA;SU;In 
Russian) 
Fabrication 
Alpha sources deposit by sublimation, 9:22083 (R;FR;In 
French) 
Radiation Flux 
Determination of alpha-source energy flux from angular and 
energy distributions of alpha radiation, 9:23387 (RA;SU;In 
Russian) 
Radiation Monitoring 
Optimizing the total-a three-count technique for measuring 
concentrations of radon progeny in residences, 9:23534 
(J;GB) 
Radon-222 and its daughters in the indoor atmosphere of a 
building contaminated with uranium ores, 9:23537 (BA;SA) 
ALPHA-BEARING WASTES 
Classification 
First-year evaluation of a nondestructive assay system for the 
examination of ORNL TRU waste, 9:23024 (R;US) 
Gamma Spectroscopy 
First-year evaluation of a nondestructive assay system for the 
examination of ORNL TRU waste, 9:23024 (R;US) 
Nuclear Reaction Analysis 
First-year evaluation of a nondestructive assay system for the 
examination of ORNL TRU waste, 9:23024 (R;US) 
Radiometric Analysis 
First-year evaluation of a nondestructive assay system for the 
examination of ORNL TRU waste, 9:23024 (R;US) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Ton Collisions 
Convoy electron production and total electron yield in high 
velocity (24 au) heavy ion-solid collisions, 9:23902 (RA;DE) 
Physical Radiation Effects 
NMR studies of defects created by irradiation in metals, 
9:22859 (R;FR;In French) 
ALUMINIUM 27 TARGET 
Electron Reactions 
Electroproduction of heavy charged particles on *Be, 1*C and 
27 Al nuclei, 9:24082 (RA;SU;In Russian) 
Neon 20 Reactions 
Charged particle multiplicities from 30 MeV/A ”°Ne induced 
reactions, 9:24091 (R;FR) 
Photcnuclear Reactions 
Study of photoproton yield from nuclei, 9:24085 (RA;SU;In 
Russian) 
Proton Reactions 
Excitation function for inelastic proton scattering on ?7Al at 
Esub(p)= 15.45-16.65 MeV, 9:24109 (RA;SU;In Russian) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
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Crack Propagation 
Influence of geometry on stable crack growth in case of linear 
material behaviour, 9:22871 (R;DE;In German) 
Creep 
Thermal ratcheting and creep damage, 9:22856 (R;FR) 
Physical Radiation Effects 
Selection, qualification and research of radiation properties of 
AIMgSi alloy type RAIMg 2.5 for reactor construction, 
9:22897 (R;HU;In Russian) 
Ratcheting 
Thermal ratcheting and creep damage, 9:22856 (R;FR) 
Tensile Properties 
Development of tough, high strength, quaternary titanium-base 


alloys of the Ti-A1-V-X system. Interim technical report No. 


1, 9:22848 (R;US) 
ALUMINIUM ARSENIDES 
Thermoelectric Properties 
Experimental study of the thermodynamics of thin films and 
surfaces. Final report, 9:23204 (R;US) 
ALUMINIUM BASE ALLOYS 
Phase Transformations 
Application of HVEM in phase transformation research (Al- 
Cu; Al-Si), 9:22903 (R;US) 
ALUMINIUM ISOTOPES 
Argon 40 Reactions 
Peripheral reactions in the bombardment of light targets with 
44 MeV/A argon beam, 9:24098 (R;FR) 
ALUMINIUM OXIDES 
Crack Propagation 
Electrolytic degradation of lithia-stabilized polycrystalline 8” - 
alumina. Final report, September 1, 1977-November 30, 
1983, 9:22637 (R;US) 
Decomposition 
Electrolytic degradation of lithia-stabilized polycrystalline B” - 
alumina. Final report, September 1, 1977-November 30, 
1983, 9:22637 (R;US) 
Freezing 
Freezing of aluminium oxide and iron flowing upward in 
circular quartz glass tubes, 9:22949 (R;DE) 
Physical Radiation Effects 
Study of the electrophysical properties of AlOs during high- 
temperatured irradiation in reactor (Gamma radiation and 
neutron fluence), 9:22937 (RA;SU;In Russian) 
ALUMINIUM SILICATES 
See also SMECTITE 
Materials Testing 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, April 1981-July 1983, 9:21675 
(R;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICIUM 
Alpha Spectroscopy 
Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 
Bonding 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Electronic Structure 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Hyperfine Structure 
Preliminary fine- and hyperfine structure analysis of the 
8S(7p7s) configuration in AmI, 9:23918 (RA;DE) 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
Radioecological Concentration 
Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 


AMERICIUM 241 
Gamma Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
X-Ray S 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
AMERICIUM 243 TARGET 
Neutron Reactions 
Neutron capture cross section of **Am in the energy range 
from 5 to 250 keV, 9:24270 (RA;DE) 
AMERICIUM IODIDES 
Crystal Structure 
X-ray diffraction and absorption spectrophotometric studies of 
Aml; and AmOI, 9:23113 (J;CH) 
AMERICIUM ISOTOPES 
See also AMERICIUM 241 
Isotope Production 
Processing of americium and curium at Savannah River plant, 
9:23112 (J;US) 
AMERICIUM OXIDES 
Production 
Americium oxide production at Los Alamos National 
Laboratory: recovery up-exposures down, 9:23111 (J;US) 
AMES TEST 
See MUTAGEN SCREENING 


See also AET 
ANILINE 
HISTAMINE 
RHODAMINES 


Biological Localization 
Cyclotron isotopes and radiopharmaceuticals. 33. Synthesis and 
structural effects of selective biliary excretion of halogenated 
indotricarbocyanines, 9:23116 (J;GB) 
Chemical Radiation Effects 
Chain chemical oxidation of aromatic amines in 
polyvinylchloride films under irradiation, 9:23087 (RA;HU) 
Electron Spin Resonance 
Time-resolved fluorescence-detected magnetic resonance and 
fluorescence studies of trialkylamines irradiated by pulse 
radiolysis in alkane solvents, 9:23103 (J;US) 


Cyclotron isotopes and radiopharmaceuticals. 33. Synthesis and 
structural effects of selective biliary excretion of halogenated 
indotricarbocyanines, 9:23116 (J;GB) 

AMINO ACIDS 

Organic acids containing both a basic amino group and an acidic 

carboxyl group. 
Chemical Radiation Effects 
Collagen primary structure change by gammza-irradiation, 
9:23698 (RA;HU) 
Synthesis 
Synthesizing labeled compounds, 9:23583 (J;US) 
AMINO ALCOHOLS 
See AMINES 
AMINO SUGARS 


See AMINES 
SACCHARIDES 


AMINOBENZENE 
See ANILINE 
AMINOETHYLISOTHIURONIUM BROMIDE 
See AET 
AMINOETHYLTHIOPSEUDOUREA 
See AET 
AMINOGLYCIDES 


See AMINES 
SACCHARIDES 


AMMETERS 
Lectures 
Measurement techniques, 9:23449 (R;US) 





AMMONIA 


Distribution of **N following intravenous injection of [**N] 
ammonia in the rat, 9:23596 (J;CA) 
Tissue Distribution 
Distribution of *N following intravenous injection of [1*N] 
ammonia in the rat, 9:23596 (J;CA) 
AMMONIUM COMPOUNDS 
Effects 
Cytotoxicity of ammonium metavanadate to cultured bovine 
alveolar macrophages, 9:23756 (J;US) 
AMORPHOUS STATE 


Gap 
Calculation of the energy gap in tetrahedrally bonded 
amorphous solids, 9:24383 (R;IT) 


Radioimmunoassay 
Radioimmunoassay of the cyclic adenosine monophosphate 
(CAMP) concentration on plasma and leukocytes from 
healthy persons, 9:23674 (RA;BG;In Bulgarian) 
AMPHIBIANS 


Utilization of surface mine ponds in East Tennessee by 
breeding amphibians, 9:21791 (R;US) 
AMYLUM 
See STARCH 
ANAEROBIC DIGESTION 
Process Control 
Bioconversion of an industrial waste to methane gas, 9:22107 
(J;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 
See QUANTITATIVE CHEMICAL ANALYSIS 


See also THALASSEMIA 


Application of nuclear resonance scattering for in vivo 
measurements, 9:23597 (R;US) 


Cobalt-60 radiation leukemogenesis studies, 9:23725 (RA;US) 

Review of peripheral blood parameters in leukemic dogs that 
had been irradiated continuously beginning in utero, 9:23726 
(RA;US) 

Radionuclide Kinetics 

51Cr - erythrocyte survival curves. Hemolytic states, 9:23701 

(R;BR;In Portuguese) 
cs 


See also BARBITURATES 
Chemical Preparation 
[?’BrJhalothane: a radiobrominated anesthetic, 9:23117 (J;GB) 
ANGIOGRAPHY 


See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 


ANGRA-1 REACTOR 
Loss of Coolant 
Analysis of small loss of coolant accidents in the primary 
system using RELAP 5 computer code, 9:22579 (RA;BR;In 
Portuguese) 
Natural Convection 
Simulation of the natural circulation test for Angra-1 nuclear 
power plant, 9:22357 (RA;BR;In Portuguese) 
Power Distribution 
Calculation of boron curve and power distributions for a PWR 
reactor, using LEOPARD and CITATION computer codes, 
9:22351 (RA;BR;In Portuguese) 
Reactivity 
Evaluation of nuclear parameters measurements realized during 
the Angra-1 reactor start-up tests and the theoretical 
previsions of these parameters, 9:22352 (RA;BR;In 
Portuguese) 
Reactor Lattice Parameters 
Calculation of boron curve and power distributions for a PWR 
reactor, using LEOPARD and CITATION computer codes, 
9:22351 (RA;BR;In Portuguese) 
Reactor Shutdown 
Evaluation of nuclear parameters measurements realized during 
the Angra-1 reactor start-up tests and the theoretical 
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previsions of these parameters, 9:22352 (RA;BR;In 
Portuguese) 
Reactor Start-Up 
Evaluation of nuclear parameters measurements realized during 
the Angra-1 reactor start-up tests and the theoretical 
previsions of these parameters, 9:22352 (RA;BR;In 
Portuguese) 
Simulation 
Calculation of boron curve and power distributions for a PWR 
reactor, using LEOPARD and CITATION computer codes, 
9:22351 (RA;BR;In Portuguese) 
Simulation of the natural circulation test for Angra-1 nuclear 
power plant, 9:22357 (RA;BR;In Portuguese) 
ANILINE 
Gas Chromatography 
Analytical procedures for aniline and selected derivatives in 
wastewater and sludge. Final report, 9:23563 (R;US) 
ANIMAL CELLS 
Includes human cells. 
See also CHO CELLS 
Strand Breaks 
Formation and action of oxygen activated species in cell 
cultures, 9:23743 (RA;BR;In Portuguese) 
Survival Curves 
Formation and action of oxygen activated species in cell 
cultures, 9:23743 (RA;BR;In Portuguese) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 
ANTENNAS 
Impedance 
Mismatch compensation of tokamak ICRF heating systems, 
9:24507 (R;US) 
ANTHRACENE 
Chemical Reactions 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
ANTHRACITE 
Electric Conductivity 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
Surface Area 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
ANTIFERROMAGNETISM 
Selection Rules 
Selection rules for the spontaneous phase transitions in 
magnetoelastic metamagnets, 9:24386 (R;IT) 
ANTIGENS 
See also TOXINS 
Genetic Variability 
Histocompatibility testing: microlymphocytotoxicity techniques 
used in conjunction with mixed lymphocyte cultures, 9:23686 
(RA;US) 
Graft-Host Reaction 
Histocompatibility testing: microlymphocytotoxicity techniques 
used in conjunction with mixed lymphocyte cultures, 9:23686 
(RA;US) 
ANTIMONY 117 
Energy Levels 
Levels and y-transitions in ‘!7Sb from the ™7Sn(p,ny)"17Sb 
reaction, 9:24205 (RA;SU;In Russian) 
Energy-Level Transitions 
Levels and ‘y-transitions in ‘!7Sb from the 1!7Sn(p,ny)"!7Sb 
reaction, 9:24205 (RA;SU;In Russian) 
Study on the '"7Te radioactive decay, 9:24187 (RA;SU;In 
Russian) 
ANTIMONY ALLOYS 
Physical Radiation Effects 
Electrical properties of indium antimonide irradiated by fast 
neutrons, 9:22885 (RA;SU;In Russian) 
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Organometallic vapor phase epitaxial growth of GaAs/sub 
0.5/Sb/sub 0.5/, 9:22990 (J;US) 
Ferromagnetism 
Similarities in magnetic behavior of cerium and plutonium 
compounds, 9:22915 (J;US) 


Similarities in magnetic behavior of cerium and plutonium 
compounds, 9:22915 (J;US) 
Vapor Phase Epitaxy 
Organometallic vapor phase epitaxial growth of GaAs/sub 
0.5/Sb/sub 0.5/, 9:22990 (J;US) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
Neutral-Current Interactions 
Measurement of sin?/sub w/ in semileptonic nu Fe and anti 
nu Fe interactions, 9:23947 (R;US) 
ANTINEUTRINO-PROTON INTERACTIONS 
Computerized Simulation 
Simulation of the anti v sub(e) + p > n + e* reaction in a 
scintillation detector. Solution and comparison with 
experiment, 9:23336 (R;SU;In Russian) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTIPROTON-NEUTRON INTERACTIONS 
Annihilation 
Observation of structure in the annihilation reactions (anti p)n 
— pions, 9:23993 (R;AU) 
ANTIPROTONS 
Magnetic Dipole Moments 
Feasibility studies for high precision measurements of the mass 
and the magnetic moment of the antiproton, 9:23964 
(RA;DE) 
ANTIREFLECTION COATINGS 
Damage 
Laser damage in porous-silica antireflection films, 9:22982 
(R;US) 
Laser-Radiation Heating 
Laser damage in porous-silica antireflection films, 9:22982 
(R;US) 
Physical Radiation Effects 
Measurements of the dependence of damage thresholds on 
laser wavelength, pulse duration and film thickness, 9:22954 
(R;US) 
APERTURES 
Electromagnetic Radiation 
Applications of Riemann-Hilbert problem techniques to 
electromagnetic coupling through apertures, 9:24395 (R;US) 
APLASTIC ANEMIA 
See ANEMIAS 
APPARATUS 
See EQUIPMENT 
APPENDIX (VERMIFORM) 
See LARGE INTESTINE 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUEOUS HUMOR 
See EYES 
AQUEOUS SOLUTIONS 
Absorption Spectroscopy 
Measurement of gamma-quanta absorption for determining 
characteristics of solution and mixture flow, 9:23353 
(RA;SU;In Russian) 
Gamma Spectroscopy 
Measurement of gamma-quanta absorption for determining 
characteristics of solution and mixture flow, 9:23353 
(RA;SU;In Russian) 
AQUIFERS 
Contamination 
Methods for determining the location of abandoned wells. 
Final report, 9:21891 (R;US) 
Heat Flow 
GAFETTA a Galerkin asymmetric finite element thermal 
transport aquifer model. MESHGEN a mesh generator for 
GAFETTA, 9:23774 (R;SE) 


Sensible Heat Storage 
GAFETTA a Galerkin asymmetric finite element thermal 
transport aquifer model. MESHGEN a mesh generator for 
GAFETTA, 9:23774 (R;SE) 
ARBUS REACTOR 
Fire Hazards 
Studying the emergency conditions due to of the AST-1 plant 
dry channel tightness failure, 9:22383 (R;SU;In Russian) 
In Pile Loops 
Experimental loop with an organic coolant at the AST-1 
reactor, 9:22384 (R;SU;In Russian) 
Nuclear Power Plants 
Studying the emergency conditions due to of the AST-1 plant 
dry channel tightness failure, 9:22383 (R;SU;In Russian) 
Organic Coolants 
Experimental loop with an organic coolant at the AST-1 
reactor, 9:22384 (R;SU;In Russian) 
Studying the emergency conditions due to of the AST-1 plant 
dry channel tightness failure, 9:22383 (R;SU;In Russian) 
Reactor Control Systems 
Studying the emergency conditions due to of the AST-1 plant 
dry channel tightness failure, 9:22383 (R;SU;In Russian) 
ARC WELDING 
Remote Viewing Equipment 
Optical and electronic methods for weld arc viewing, 9:23453 
(R;US) 
ARCTIC REGIONS 
Clouds 
Variation of arctic cloud cover during summer 1979. Part 1, 
9:23497 (R;US) 
AREA POLLUTION SOURCES 


See POLLUTION SOURCES 
ARGON 
Electron-Atom Collisions 
Absolute triple differential cross sections for high energy 
electron impact ionization of argon 3p and 2p, 9:23860 


(RA;DE) 

K-shell ionisation cross sections of Si and Ar by electrons with 
impact energies 4 to 10 keV, 9:23865 (RA;DE) 

Measurements of differential cross sections for e-Ar, Kr, Xe 
scattering at E = 50 meV - 2 eV, 9:23809 (RA;DE) 

Threshold behaviour of Ar-K and Xe-Ls inner shell ionisation 
by electron impact, 9:23874 (RA;DE) 

Total cross sections for electron scattering from Ne, Xe, Kr 
and Ar, 9:23819 (RA;DE) 

Total cross sections for electrons scattered by Ar in the 
intermediate energy range, 9:23822 (RA;DE) 

Total electron scattering cross sections for He, Ne, Ar, Xe, 
and selected molecules: 4-300 eV, 9:23821 (RA;DE) 

Inner-Shell Ionization 

K-shell ionisation cross sections of Si and Ar by electrons with 
impact energies 4 to 10 keV, 9:23865 (RA;DE) 

Threshold behaviour of Ar-K and Xe-Ls inner shell ionisation 
by electron impact, 9:23874 (RA;DE) 

Ion-Atom Collisions 

delta-electron spectroscopy of multiple ionization in H* -Ar 
collisions, 9:23892 (RA;DE) 

Electron losses in H2*, Hs* and He* collisions with Ar, 
9:23896 (RA;DE) 

Experimental study of the triatomic hydrogen molecule 
through the collisional sequence H;* — Hs — Hs* 
undergone by fast beams in argon, 9:23922 (R;FR) 

Measurements of orbiting structures in differential H* -He and 
H* -Ar scattering, 9:23885 (RA;DE) 

Tonization 

Absolute triple differential cross sections for high energy 
electron impact ionization of argon 3p and 2p, 9:23860 
(RA;DE) 

Ramsauer Effect 

Precision measurements of Ransauer minima in electron total 

cross sections, 9:23818 (RA;DE) 
ARGON 40 REACTIONS 
Angular Correlation 

Alpha-alpha correlations in the sup(nat)Ag + “Ag (285 MeV) 

system, 9:24208 (RA;SU;In Russian) 





ARGON 40 TARGET 
Peripheral Modais 


Peripheral Models 
Peripheral reactions in the bombardment of light targets with 
44 MeV/A argon beam, 9:24098 (R;FR) 
ARGON 40 TARGET 
Neutrino Reactions 
Inelastic scattering of neutrinos from argon, 9:24145 (RA;DE) 
Proton Reactions 

Multiplicity distribution of nuclear stars, 9:24127 (RA;SU;In 

Russian) 
ARGON IONS 
Collisions 

Outer shell excitation mechanisms and static mode laser 

fluorescence spectroscopy of sputtered atoms, 9:23932 (J;SE) 
Electron Loss 

Charge state dependence of electron loss peak measured under 

O° for fast argon ions, 9:23897 (RA;DE) 
Electron-Ion Collisions 

Absolute cross section measurements for electron-impact 
ionization of twice charged ions Ti?*, Fe**, Ar™*, Cl** and 
F*, 9:23877 (RA;DE) 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Ton-Atom Collisions 

Charge state dependence of electron loss peak measured under 
O° for fast argon ions, 9:23897 (RA;DE) 

Fast electrons from slow atomic collisions, 9:23894 (RA;DE) 

ARGONAUT TYPE REACTORS 
See also MOATA REACTOR 
Coupled Reactor Cores 

Neutronic analysis of a fast - thermal coupling in Argonaut 
reactor at IEN (Nuclear Engineering Institute), 9:22409 
(RA;BR;In Portuguese) 

Fuel Pellets 

New fuel element for Argonaut reactor. Parameters 
determination for fabrication of UsOs and graphite pellets, 
9:22538 (RA;BR;In Portuguese) 

ARID LANDS 
Forestry 

Biomass production of Prosopis species (mesquite), leucaena, 
and other leguminous trees grown under heat/drought stress, 
9:22150 (J;US) 

ARIZONA 
Geological Surveys 

Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 

Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 

Geology 

Petroleum potential of Wilderness Lands in Arizona, 9:21851 

(RA;US) 
Geophysical Surveys 

Petroleum potential of Wilderness Lands in the Western 

United States, 9:21849 (R;US) 
Natural Gas Deposits 

Petroleum potential of Wilderness Lands in Arizona, 9:21851 

(RA;US) 
Petroleum Deposits 

Digital cartography, 9:21844 (RA;US) 

Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 

Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 

Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 

Petroleum potential of Wilderness Lands in Arizona, 9:21851 
(RA;US) 

Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 

ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
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ARKANSAS-1 REACTOR 
Reactor Cores 
Accounting for time-dependent source variations in 
surveillance dosimetry analysis, 9:22358 (J;US) 

ARMY PERSONNEL 

See MILITARY PERSONNEL 
AROMATIC COMPOUNDS 

See AROMATICS 
AROMATICS 

See also ANILINE 

BENZENE 


DDT 

DURENE 

INDAN 

PHENOLS 

POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 

STYRENE 

TETRALIN 

TOLUENE 


Chemical Radiation Effects 

Chain chemical oxidation of aromatic amines in 
polyvinylchloride films under irradiation, 9:23087 (RA;HU) 

tion 

Superacid catalyzed coal conversion chemistry. Ist and 2nd 
quarterly technical progress reports, September 1, 1983- 
March 30, 1984 (Model compound consisting of 2 benzene 
rings connected with various bridging units such as 
alkylidene, ether, sulfide, etc.), 9:21735 (R;US) 

Infrared Spectra 

Normal-phase liquid chromatography/Fourier transform 
infrared spectrometry for analysis of nonpolar material with 
semipreparative, analytical, and microbore columns, 9:23040 
(J;US) 

Liquid Column Chromatography 

Isolation of thiophenic compounds by argentation liquid 
chromatography, 9:23041 (J;US) 

Normal-phase liquid chromatography/Fourier transform 
infrared spectrometry for analysis of nonpolar material with 
semipreparative, analytical, and microbore columns, 9:23040 
(J;US) 

Solubility 

Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984 
(Aromatic nuclei either directly linked or bridged by 
methylene, hydroxymethylene, or ether groups), 9:21770 
(R;US) 

Synthesis 

Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984 
(Aromatic nuclei either directly linked or bridged by 
methylene, hydroxymethylene, or ether groups), 9:21770 
(R;US) 

ARSENIC 
Quantitative Chemical Analysis 

Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 

Solid Clusters 

Direct evidence of arsenic clustering in high dose arsenic- 

implanted silicon, 9:22989 (J;US) 


Sorption of lead, cadmium, arsenic, and selenium by coal, char, 
and ash, 9:21788 (RA;US) 
ARSENIC 83 
Beta Decay 
Fully automated radiochemical preparation system for gamma- 
spectroscopy on fission products and the study of the 
intruder and vibrational levels in *°Se, 9:23109 (R;US) 
ARSENIC COMPOUNDS 
See also ARSENIC SELENIDES 
ARSENIC TELLURIDES 
Critical Temperature 
Organometallic vapor phase epitaxial growth of GaAs/sub 
0.5/Sb/sub 0.5/, 9:22990 (J;US) 
Vapor Phase Epitaxy 
Organometallic vapor phase epitaxial growth of GaAs/sub 
0.5/Sb/sub 0.5/, 9:22990 (J;US) 
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ARSENIC SELENIDES 
Crystallization 

Thermal transformation properties in some glasses of the 

system As2Ses-As2Tes, 9:22969 (R;IT) 
Physical Radiation Effects 

Effect of radiation on some glasses in the system 

As,Sesub(x)Tesub(6-x), 9:22963 (R;IT) 
ARSENIC TELLURIDES 
Crystallization 

Thermal transformation properties in some glasses of the 

system AsSes-As2Tes, 9:22969 (R;IT) 
Physical Radiation Effects 
Effect of radiation on some glasses in the system 
As,Sesub(x)Tesub(6-x), 9:22963 (R;IT) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTERIES 
See also CORONARIES 
Biomedical Radiography 

Difficulties in the roentgenologic diagnostics of arterial 
aneurisma with intracellular localisation, 9:23607 (RA;BG;In 
Bulgarian) 

ASBESTOS 
Occupational Safety 
Innovative approach to asbestos removal, 9:23766 (R;US) 
Removal 
Innovative approach to asbestos removal, 9:23766 (R;US) 
ASHES 
See also FLY ASH 
Chemical Composition 

Continuous unit studies of staged coal liquefaction reactions, 
9:21659 (RA;US) 

Integration of advanced preparation with coal liquefaction. 
First quarterly technical progress report for October 1- 
December 31, 1983, 9:21731 (R;US) 

Low temperature liquefaction of North Dakota lignite, 9:21665 
(RA;US) 


Coal conversion solid waste disposal, 9:21801 (BA;US) 
Soil attenuation of leachates from low-rank coal combustion 
wastes: a literature survey (116 references), 9:21787 (R;US) 
Sorptive Properties 
Sorption of lead, cadmium, arsenic, and selenium by coal, char, 
and ash, 9:21788 (RA;US) 
ASPHALTENES 
Structural Chemical Analysis 
Role of preasphaltenes in coal conversion reactions. Third 
quarterly report, 9:21767 (R;US) 
ASPHALTS 
See also ASPHALTENES 
Leaching 
Aqueous radioactive waste bituminization, 9:22019 (R;CA) 
ASTATINE 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
ASTATINE 206 
Alpha Decay 
Gamma-gamma coincidences in the decay of ?°*At, 9:24254 
(RA;SU;In Russian) 
Coincidence Spectrometry 
Gamma-gamma coincidences in the decay of ?°*At, 9:24254 
(RA;SU;In Russian) 
Electron Capture Decay 
Gamma-gamma coincidences in the decay of 7° At, 9:24254 
(RA;SU;In Russian) 
ATLANTIC OCEAN 
Contamination 
Interim oceanographic description of the North-East Atlantic 
site for the disposal of low-level radioactive waste, 9:22014 
(R;XN) 
Oceanography 
Interim oceanographic description of the North-East Atlantic 
site for the disposal of low-level radioactive waste, 9:22014 
(R;XN) 


AUSTRALIAN MOATA REACTOR 
Fracture Properties 


Radioactive Waste Disposal 
Interim oceanographic description of the North-East Atlantic 
site for the disposal of low-level radioactive waste, 9:22014 


(R;XN) 
ATMOSPHERIC CIRCULATION 
Tracer Techniques 
Long-range atmospheric tracer field test, 9:23536 (J;GB) 
ATMOSPHERIC PRECIPITATIONS 
Seasonal Variations 
Variation in chemical wet deposition with meteorological 
conditions, 9:23525 (J;GB) 
ATOM-ATOM COLLISIONS 
Differential Cross Sections 
Differential cross sections in neutral-neutral collisions, 9:23882 
(RA;DE) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY ACT 
Amendments 
Nuclear licensing and regulatory reform, 9:22439 (B;US) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS 
Differential Cross Sections 
Differential cross sections in neutral-neutral collisions, 9:23882 
(RA;DE) 
Energy Losses 
Anisotropic neon-methane interaction from differential energy 
loss spectra, 9:23881 (RA;DE) 
ATOMS 
See also HADRONIC ATOMS 
MUONIC ATOMS 
Detection 
Ultrasensitive laser detection of atoms and molecules, 9:23004 
(R;US) 
ATP 
Radiosensitivity Effects 
Effect of ATP on the mutagenic action of cyclophosphamid 
and radiation on mice somatic cells, 9:23706 (RA;BG;In 
Bulgarian) 
ATTACHED GREENHOUSES 
Construction 
Attached solar greenhouse for North Lawrence, 9:22244 
(R;US) 
ATUCHA REACTOR 
Construction 
Experience in construction and operation of HWR plants in 
Argentina, 9:22388 (RA;JP) 
Reactor Operation 
Experience in construction and operation of HWR plants in 
Argentina, 9:22388 (RA;JP) 
ATUCHA-1 REACTOR 
See ATUCHA REACTOR 
AUGER ELECTRON SPECTROSCOPY 
Uses 
Solving corrosion problems with surface analysis, 9:23028 


Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Corrosion 
Long-term storage of compressed radioactive krypton in 
cylinders, 9:22009 (R;XE;In German) 
Eddy Current Testing 
Eddy-current testing. Evaluation of cracks propagation in 
austenitic steel cladding, 9:23188 (R;FR) 
Fracture Properties 
Transformation plasticity in high-strength materials. Progress 
report, 1 August 1983-31 July 1984, 9:22867 (R;US) 
AUSTRALIAN MOATA REACTOR 
See MOATA REACTOR 





AUTOMOBILE EFFICIENCY STANDARDS 
Fuel Economy 


AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILES 
Fuel Economy 
Automobile fuel-efficiency and government policy after 1985, 

9:22843 (J;GB) 

Effect on cold starting performance of an exhaust gas to 
engine coolant heat exchanger in an automobile, 9:22831 
(R;US) 

EPA (Environmental Protection Agency) evaluation of Fuel 
Maximiser TM under Section 511 of The Motor Vehicle 
Information And Cost Savings Act. Technical report, 
9:22842 (R;US) 

United States automobile fuel economy policies and 
consumption effects, 9:22780 (J;GB) 

Fuel Substitution 

Liquid-hydrogen storage and refueling for automotive 

applications, 9:22095 (J;US) 
Heat Exchangers 

Effect on cold starting performance of an exhaust gas to 
engine coolant heat exchanger in an automobile, 9:22831 
(R;US) 

Hydrogen Fuels 

Liquid-hydrogen storage and refueling for automotive 

applications, 9:22095 (J;US) 
Hydrogen Storage 
Liquid-hydrogen storage and refueling for automotive 
applications, 9:22095 (J;US) 
Internal Combustion Engines 
Liquid-hydrogen storage and refueling for automotive 
applications, 9:22095 (J;US) 
erformance 


Effect on cold starting performance of an exhaust gas to 
engine coolant heat exchanger in an automobile, 9:22831 
(R;US) 

AUTOMOTIVE FUELS 
Consumption Rates 

Support in statistical analysis and data processing to the Office 
of Energy Markets and End Use, Energy Information 
Administration (EIA), at the Dept. of Energy. Final report, 
9:22710 (R;US) 

Government Policies 

Automobile fuel-efficiency and government policy after 1985, 

9:22843 (J;GB) 
AUTORADIOGRAPHY 
Emulsions 
Autoradiographical method of amplifying photoimages, 
9:23194 (R;SU;In Russian) 
AUXILIARY SYSTEMS 
See also AUXILIARY WATER SYSTEMS 
Construction 

Organization and scheduling of auxiliary components and large 

equipment erection and control, 9:22347 (R;FR) 
AUXILIARY WATER SYSTEMS 
Stress Analysis 

Standard review plan for the review of safety analysis reports 

for nuclear power plants (PWR; BWR), 9:22437 (R;US) 


B CODES 
Validation 
Verification of BISON. Analysis of testing the shutdown of 
turbines at Peach Bottom-2 by the end of the second ¢ 
operation cycle in April 1977. Final report, 9:22332 (R;SE;In 
Swedish, English) 
BACKGROUND RADIATION 
Study on the natural background gamma radiation, 9:23368 
(RA;SU;In Russian) 
BACKSCATTERING 
Codes 
Simulation method for the analysis of backscattering spectra, 
9:24341 (RA;SU;In Russian) 


ERA-9/12 / 102S 


BACKWARD WAVE TUBES 
Electron Beams 
Study on SHF radiation in a relativistic carcinotron, 9:23240 
(RA;SU;In Russian) 
BACTERIA 


See also ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
METHANOTROPHIC BACTERIA 
PSEUDOMONAS 
SALMONELLA 


Growth 
Metabolism of fatty acids by Syntrophomonas wolfei. Progress 
report, March 15, 1983-December 15, 1984, 9:23677 (R;US) 
BACTERIOPHAGES 
Genetic Mapping 
In vivo cleavage of cytosine-containing bacteriophage T4 
DNA to genetically distinct, discretely sized fragments, 
9:23591 (J;US) 
Mutations 
In vivo cleavage of cytosine-containing bacteriophage T4 
DNA to genetically distinct, discretely sized fragments, 
9:23591 (J;US) 
BAG MODEL 
Chiral Symmetry 
Chiral symmetry and the bag model: A new starting point for 
nuclear physics, 9:23999 (J;US) 
Reviews 
Chiral symmetry and the bag model: A new starting point for 
nuclear physics, 9:23999 (J;US) 
BALLOONING INSTABILITY 
Stabilization 
Ballooning and interchange stability of an ion ring confined 
plasma, 9:24459 (J;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARBITURATES 
Receptors 
Comparison of the distribution of convulsant/barbiturate and 
benzodiazepine receptors using light microscopic 
autoradiography, 9:23682 (J;US) 
BARBITURIC ACID 
See BARBITURATES 
BARIUM 
Electron-Atom Collisions 
Investigation of superelastic electron scattering by laser-excited 
Ba atoms, 9:23851 (RA;DE) 
BARIUM 134 TARGET 
Neutron Reactions 
Cross section for fast neutron activation of the 268 keV level 
in '5Ba, 9:24206 (RA;SU;In Russian) 
BARIUM 135 
Energy Levels 
Cross section for fast neutron activation of the 268 keV level 
in '5Ba, 9:24206 (RA;SU;In Russian) 
Study on the sup(135)Ba excited states, 9:24191 (RA;SU;In 
Russian) 
Isomeric Nuclei 
Cross section for fast neutron activation of the 268 keV level 
in ‘5 Ba, 9:24206 (RA;SU;In Russian) 
BARIUM 136 
Energy-Level Transitions 
186Ba energy level scheme, 9:24192 (RA;SU;In — 
BARIUM 137 
De-Excitation 
Specific features of excitation and de-excitation of nuclear 
states in metals, 9:24200 (RA;SU;In Russian) 
Excitation 
Specific features of excitation and de-excitation of nuclear 
states in metals, 9:24200 (RA;SU;In Russian) 
BARIUM IONS 
Autoionization 
Studies of autoionizing states relevant to dielectronic 
recombination. Progress report, 1 May 1982-1 January 1983, 
9:23905 (R;US) 
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BARIUM OXIDES 
Formation Heat 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUO¢, SrsUO¢, BasUOs, 
SrsNpOc and BasNpOg, 9:23110 (J;GB) 
Stability 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUQO¢, SrsUO6¢, BasUOc, 
SrsNpOg and BasNpOg, 9:23110 (J;GB) 
BARYONIUM 
Proton-Antiproton Interactions 
Direction of antiproton-proton experiment in the energy ranges 
of K3 and K4, 9:23961 (RA;JP;In Japanese) 
BARYONS 
See also NUCLEONS 
Particle Decay 
Unstable baryons without GUTS, 9:24002 (R;FR) 
Unified Gauge Models 
Unstable baryons without GUTS, 9:24002 (R;FR) 
BASALT 
Sorptive Properties 
Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report, October 1982-September 1983, 
9:22018 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
Constraints 
System constraints affecting the design of switchmode onboard 
battery chargers for electrical vehicles, 9:22644 (RA;XE) 
Lectures 
Charging circuits, 9:23213 (R;US) 
BATTERY SEPARATORS 
Fabrication 
Development of a Bsup(’’)-alumina electrolyte and a sodium 
wick for beta-batteries, 9:22641 (RA;XE) 
BAUXITE 
Materials Testing 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, April 1981-July 1983, 9:21675 
(R;US) 
BEAM BENDING MAGNETS 
Resistors 
Shunt resistance for deflecting magnets, 9:23319 (RA;JP;In 
Japanese) 
BEAM MONITORING 
Si Semiconductor Detectors 
Muon flux measurement with silicon detectors in the CERN 
neutrino beams, 9:23329 (R;CH) 
BEAM MONITORS 
See also MAGNETOINDUCTION SENSORS 
Manuals 
SLC BPM system maintenance and diagnostics manual, 
9:23305 (R;US) 
Optical Fibers 
Electron beam diagnostics using optical fibers, 9:23454 (R;US) 
Telescope Counters 
Properties of a AE/E telescope for neutron flux determination, 
9:23410 (RA:DE) 
BEAM STRIPPERS 
Comparative Evaluations 
Comparison of methods of producing very highly stripped 
uranium beams, 9:23302 (R;US) 
BEAM-PLASMA SYSTEMS 
Bremsstrahlung 
Total field in collective bremsstrahlung in a nonequilibrium 
relativistic beam-plasma system. Technical report, 9:24402 
(R;US) 
Computerized Simulation 
Computer simulation model of reflex e-beam systems coupled 
to an external circuit, 9:24508 (R;CS) 
Cyclotron Instability 
Relativistic electromagnetic instabilities near electron cyclotron 
frequency and harmonics, 9:24428 (R;US) 


BERKELEY BEVALAC 
Monitoring 


Plasma Confinement 
Compact toroid created by rotating relativistic electron beams, 
9:24450 (J;US) 
Plasma Production 
Compact toroid created by rotating relativistic electron beams, 
9:24450 (J;US) 
BEAMS (STRUCTURAL) 
See STRUCTURAL BEAMS 
BEANS 
Productivity 
Effects of simulated acidic rain on yields of field-grown crops, 
9:23524 (J;GB) 
BEAUTY PARTICLES 
Gauge Invariance 
Restrictions from the neutral K and B meson systems on left- 
right-symmetric gauge theories, 9:24003 (J;US) 
BEETS 
Productivity 
Effects of simulated acidic rain on yields of field-grown crops, 
9:23524 (J;GB) 
BELGIAN REACTOR 3 
See BR-3 REACTOR 
BELGIUM 
In-Situ Gasification 
First results of the Belgian-German UCG-test at great depth, 
9:21686 (RA;US) 
BELOYARSK-3 REACTOR 
Fuel Assemblies 
Laminar approximation of calculating flow rate and wall shear 
stress distribution in side and corner regions of BN-600 type 
fuel assembly, 9:22421 (R;CS;In Russian) 
Laminar Flow 
Laminar approximation of calculating flow rate and wall shear 
stress distribution in side and corner regions of BN-600 type 
fuel assembly, 9:22421 (R;CS;In Russian) 
Steam Generators 
@ Experimental foundation for the steam generator leak detection 
possibility by acoustic noises, 9:22417 (R;SU;In Russian) 
BENTONITE 
Bentonite-stabilized CDA/CTA membranes for seawater 
desalination. Pt. 2, 9:23048 (R;DE;In German) 
Creep 
Stress/strain/time properties of highly compacted bentonite, 
9:22040 (R;SE) 
Erosion 
Stability of bentonite gels in crystalline rock. Physical aspects, 
9:23787 (R;SE) 
Physical Properties 
Stability of bentonite gels in crystalline rock. Physical aspects, 
9:23787 (R;SE) 
Use of clays as buffers in radioactive repositories, 9:22039 
(R;SE) 
Radionuclide Migration 
Diffusivities of some dissolved constituents in compacted wet 
bentonite: clay-MX80 and the impact on radionuclide 
migration in the buffer, 9:22066 (R;SE) 
Redox Potential 
Iron content and reducing capacity of granites and bentonite, 
9:22038 (R;SE) 
Stability 
Stability of bentonite gels in crystalline rock. Physical aspects, 
9:23787 (R;SE) 
Stress Analysis 
Stress/strain/time properties of highly compacted bentonite, 
9:22040 (R;SE) 
BENZENE 
Detection 
Monitoring of electrochemically inactive compounds by 
amperometric toxic gas sensors, 9:23501 (R;US) 
BENZOPYRENE 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
BENZOPYRROLES 
See INDOLES 
BERKELEY BEVALAC 
See BEVALAC 





BERKELIUM 
Bonding 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Electronic Structure 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
BERYLLIUM 
Neutron Transport 
Monte Carlo calculations of 14-MeV neutron multiplication in 
thick beryllium assemblies and comparison with experimental 
results, 9:24368 (R;US) 
BERYLLIUM 10 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 


Study of an high accuracy helicity measurement of the 
electron neutrino, 9:24033 (RA;DE) 
BERYLLIUM 7 TARGET 
Photonuclear Reactions 
Study of photoproton yield from nuclei, 9:24085 (RA;SU;In 


Russian) 
BERYLLIUM 8 
Alpha Decay 
Manifestation of excited nuclear levels in the !*O(7, 7')4a 
reaction at the energy of 170 MeV, 9:24090 (RA;SU;In 
Russian) 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Center-of-Mass System 
One-particle distribution of nucleon density of *Be nucleus in 
the center-of-mass system, 9:24068 (RA;SU;in Russian) 
Distribution Functions 
One-particle distribution of nucleon density of *Be nucleus in 
the center-of-mass system, 9:24068 (RA;SU;In Russian) 
Energy Levels 
Singularity in the low-energy part of the spectrum of *Be 
excitations, 9:24077 (RA;SU;In Russian) 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Neutron Density 
One-particle distribution of nucleon density of *Be nucleus in 
the center-of-mass system, 9:24068 (RA;SU;In Russian) 
Proton 
One-particle distribution of nucleon density of *Be nucleus in 
the center-of-mass system, 9:24068 (RA;SU;In Russian) 
BERYLLIUM 8 TARGET 
Electron Reactions 
Electroexcitation of nuclei by longitudinal-polarized electrons 
and weak neutral hadronic current structure, 9:24063 
(RA;SU;In Russian) 


Electroexcitation of nuclei by longitudinal-polarized electrons 
and weak neutral hadronic current structure, 9:24063 


Diagram method for calculation of invariant electromagnetic 
form factors of the 1p-shell nuclei, 9:24067 (RA;SU;In 
Russian) 

Giant Resonance 

Decay of dipole resonances of p shell nuclei, 9:24069 

(RA;SU;In Russian) 
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Impulse Approximation 
Diagram method for calculation of invariant electromagnetic 
form factors of the 1p-shell nuclei, 9:24067 (RA;SU;In 
Russian) 
BERYLLIUM 9 TARGET 
Alpha Reactions 
Study of the (a,d) and (a,t) reactions on °Be nucleus at 
Esub(a)=30 MeV, 9:24078 (RA;SU;In Russian) 
Electron Reactions 
Electron quasi-elastic scattering on alpha clusters of °Be, 
9:24081 (RA;SU;In Russian) 
Electroproduction of heavy charged particles on °Be, 1*C and 
27 Al nuclei, 9:24082 (RA;SU;In Russian) 
Proton Reactions 
Nuclear vetrex constants and spectroscopic factors according 
to precise data on (p, d) reactions on ‘Li, *Be, °C and °F 
nuclei, 9:24073 (RA;SU;In Russian) 
BERYLLIUM IONS 
Electron-Ion Collisions 
Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA DECAY 
For neutron and nuclear decay. 
See also ELECTRON CAPTURE DECAY 
Gamma Spectrometers 
Measuring the beta decay energy by means of a gamma-ray 
total absorption spectrometer, 9:23364 (RA;SU;In Russian) 
BETA SPECTROMETERS 
Scintillator-Photodiode Detectors 
Solid beta spectrometer on the base of CsI(T1)-Si(Au)- 
photodetector, 9:23385 (RA;SU;In Russian) 
BEVALAC 
Heavy Ion Spectrometers 
LULU analysis program, 9:23433 (J;US) 
Uranium 238 Beams 
Characteristics of the ionization tracks and interactions of 
uranium-238 nuclei in emulsion, 9:24369 (J;US) 
BEVERAGES 
Containers 
Resource conservation through beverage container recycling, 
9:22828 (J;GB) 
BHABHA SCATTERING 
Predictions for Bhabha scattering in left-right models below 
the Z resonance, 9:23996 (J;US) 
BI-GAS PROCESS 
Computerized Simulation 
Gasification phenomena. Quarterly technical progress report 
No. 9, August 10-November 9, 1983, 9:21676 (R;US) 
Heat Transfer 
Gasification phenomena. Quarterly technical progress report 
No. 9, August 10-November 9, 1983, 9:21676 (R;US) 
Mass Balance 
Gasification phenomena. Quarterly technical progress report 
No. 9, August 10-November 9, 1983, 9:21676 (R;US) 
Operation 
BI-GAS pilot plant operation. Technical progress report, July 
1, 1983-July 31, 1983, 9:21671 (R;US) 
Pilot Plants 
BI-GAS pilot plant operation. Technical progress report, July 
1, 1983-July 31, 1983, 9:21671 (R;US) 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 
Biomedical Radiography 
Cholecystitis emphysematoza, 9:23630 (RA;BG;In Bulgarian) 
Roentgenologic control in the surgical treatment of 
cholelytiasis, 9:23639 (RA;BG;In Bulgarian) 
Roentgenologic study of the biliary tract with contrast media 
in the distinguishing of the mechanical icterus. The place of 
the endoscopic retrograde cholangiography, 9:23640 
(RA;BG;In Bulgarian) 
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Computerized Tomography 
Computer tomography of the liver and biliary tract, 9:23643 


(RA;BG;In Bulgarian) 
BIMETALS 


Drawing 

Analysis of fracture modes during extrusion and drawing of 
bimetal rods or wire. Analytical study of drawing and 
extrusion of superconducting filamentary wires: fracture 
problems and evaluation of temperature rise. Final report, 
9:22865 (R;US) 

Extrusion 

Analysis of fracture modes during extrusion and drawing of 
bimetal rods or wire. Analytical study of drawing and 
extrusion of superconducting filamentary wires: fracture 
problems and evaluation of temperature rise. Final report, 
9:22865 (R;US) 

BINARY ALLOY SYSTEMS 
Electric Conductivity 
Electrical conductivity in random alloys, 9:22875 (R;IT) 
BINARY STARS 
Pulsations 

Optical pulstions from HZ Herculis/Hercules X-1: The self- 

consistent 35 day picture, 9:23800 (J;US) 
‘Visible Spectra 
Optical pulstions from HZ Herculis/Hercules X-1: The self- 
consistent 35 day picture, 9:23800 (J;US) 
BIOGAS 
See METHANE 
BIOLOGICAL MATERIALS 
See also FOREST LITTER 
PIXE Analysis 
Elemental analysis of single cells of organic matter by proton 
induced X-rays, 9:23022 (RA;DE) 

BIOLOGICAL RADIATION EFFECTS 

See also GENETIC RADIATION EFFECTS 

Population dose due to nucleon decay, 9:23731 (J;US) 

BIOLOGICAL REACTORS 

See BIOREACTORS 
BIOLOGICAL REPAIR 

Inhibition 

Use of inhibitors of DNA repair in the study of the 
mechanisms of induction of chromosome aberrations, 9:23742 
(J;CH) 

BIOMASS 
Coordinated Research Programs 

Great Lakes Regional Biomass Program. Quarterly report, 
December i. 1983-February 29, 1984, 9:22719 (R;US) 

Great Lakes Regional Biomass Program quarterly report, 
September 1-November 30, 1983, 9:22718 (R;US) 

Northeast Regional Biomass Program. Quarterly report, 
October 1-December 31, 1983, 9:22717 (R;US) 

Northeast Regional Biomass Program. Quarterly report, 
August 9-September 30, 9:22716 (R;US) 

Pacific Northwest and Alaska Bioenergy Program year book, 
9:22715 (R;US) 

Fermentation 

Energetical evaluation of agricultural biomass - a balance of 
realization in France and Italy. Series FAST no. 15, 9:22142 
(R;XE;In French) 

Gasification 

Biomass gasification kinetics - phase 2. Annual report, July 
1982-June 1983, 9:22103 (R;US) 

Energetical evaluation of agricultural biomass - a balance of 
realization in France and Italy. Series FAST no. 15, 9:22142 
(R;XE;In French) 

Liquefaction 

Chemical comparisons of liquid fuel produced by 
thermochemical liquefaction of various biomass materials, 
9:22105 (J;US) 

Pyrolysis 

Continuous radiant decomposition studies, 9:22257 (R;US) 

Energetical evaluation of agricultural biomass - a balance of 
realization in France and Italy. Series FAST no. 15, 9:22142 
(R;XE;In French) 

Research Programs 

Exploratory Energy Research Program of the University of 

Hawaii at Manoa. Quarterly progress report, 9:22131 (R;US) 


BISMUTH 208 
Energy Levels 


Uses 

Energetical evaluation of agricultural biomass - a balance of 
realization in France and Italy. Series FAST no. 15, 9:22142 
(R;XE;In French) 

BIOMASS CONVERSION PLANTS 

Use only for plants converting biomass to fuel, do NOT use for 

plants preparing wastes and biomass for combustion. 
Analysis 


Feasibility study for early commercialization of a modular-unit 
dual fluidized-bed system for converting terrestrial biomass 
into alternate fuels. Final report, 9:22101 (R;US) 

Feasibility Studies 

Feasibility study for early commercialization of a modular-unit 
dual fluidized-bed system for converting terrestrial biomass 
into alternate fuels. Final report, 9:22101 (R;US) 

BIOMASS PLANTATIONS 
Economic Impact 

Agricultural fuel crops, 201-county Tennessee Valley region, 

9:22147 (R;US) 
Environmental Impacts 
Agricultural fuel crops, 201-county Tennessee Valley region, 
9:22147 (R;US) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
See also RENOGRAPHY 
Cost Benefit Analysis 

Radiation risk current conceptions and the methodical 
approaches for the benefit harm estimation from the medical 
use of ionizing radiations (diagnostics and therapy), 9:23601 
(RA;BG;In Bulgarian) 

DESY 

Consideration of the non-invasive coronary angiography using 

synchrotron radiation, 9:23598 (R;DE;In German) 
Errors 

Craniographic diagnostics mistake in nonfire skull fractures, 

9:23647 (RA;BG;In Bulgarian) 
Health Hazards 

Increase of radioinduced chromosome damage by products 
regularly used as contrast media in radiographs, 9:23694 
(RA;BR;In Portuguese) 

Optimization 

Optimization of measurements taken by radiation introscopes 
with a spatial-time modulation of radiation, 9:23354 
(RA;SU;In Russian) 

Radiation Hazards 

Radiation risk current conceptions and the methodical 
approaches for the benefit harm estimation from the medical 
use of ionizing radiations (diagnostics and therapy), 9:23601 
(RA;BG;In Bulgarian) 

Reviews 

Consideration of the non-invasive coronary angiography using 

synchrotron radiation, 9:23598 (R;DE;In German) 
BIOPHYSICS 
Research Programs 

University of Rochester Department of Radiation Biology and 
Biophysics. Brief description of research papers accepted for 
publication during 1982. Annual report, 9:23730 (R;US) 

BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Testing 
Methane plant. Final report, 9:22100 (R;US) 
BIPYRIDINES 

Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1983- 
March 31, 1984 (Methyl viologen radical cation), 9:22092 
(R;US) 

BISMUTH 
Photoionization 

Relativistic effects in the photoionization of the 5P subshell of 

high-Z elements, 9:23807 (RA;DE) 
BISMUTH 208 
Energy Levels 

States of fsub(7/2)fsub(5/2) and fsub(7/2)psub(3/2) multiplets 

of ?°*Bi, 9:24255 (RA;SU;In Russian) 





BISMUTH 209 
Energy-Level Transitions 


Energy-Level Transitions 
States of fsub(7/2)fsub(5/2) and fsub(7/2)psub(3/2) multiplets 
of *°*Bi, 9:24255 (RA;SU;In Russian) 
BISMUTH 209 
Energy Levels 
Excitation of odd nucleus states at inelastic scattering of fast 
neutrons, 9:24121 (RA;SU;In Russian) 
Interacting Boson Model 
Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans) 
Muonic Atoms 
Hyperfine splitting in muonic atoms in the theory of finite 
Fermi systems, 9:24253 (RA;SU;In Russian) 
BISMUTH 209 TARGET 
Neon 20 Reactions 
Linear momentum transfer on the 30 MeV/A Ne + ?°Bi 
system, 9:24247 (R;FR) 
BISMUTH 214 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
BISMUTH SULFATES 
Crystal-Phase Transformations 
Equilibrium pressures over the systems bismuth trisulfate- 
dibismuthmonoxydisulfate and dibismuthmonoxydisulfate- 
dibismuthdioxymonosulfate. Slow transformation between 
two crystalline forms of dibismuthmonoxydisulfate, 9:23054 
G;US) 
Thermochemical Processes 
Equilibrium pressures over the systems bismuth trisulfate- 
dibismuthmonoxydisulfate and dibismuthmonoxydisulfate- 
dibismuthdioxymonosulfate. Slow transformation between 
two crystalline forms of dibismuthmonoxydisulfate, 9:23054 
(J;US) 
BITUMINOUS COAL 
Combustion Properties 
Combustion properties of oxidized and weathered coals in a 
fluidized bed, 9:21834 (R;NL) 
Electric Conductivity 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
Fluidized-Bed Combustion 
Combustion properties of oxidized and weathered coals in a 
fluidized bed, 9:21834 (R;NL) 
Internal Friction 
Internal friction in coal, 9:21778 (J;FR) 
Oxidation 
Combustion properties of oxidized and weathered coals in a 
fluidized bed, 9:21834 (R;NL) 
Permeability 
Permeability of bituminous coal at temperatures up to 700°C 
and simultaneous pressure P; up to 70 bar, 9:21762 (RA;US) 
Surface Area 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
Weathering 
Combustion properties of oxidized and weathered coals in a 
fluidized bed, 9:21834 (R;NL) 
BLACK CHROME 
Optical Properties 
Kinetics and mechanisms of degradation of metal black 
selective solar absorber. Final report, 9:22269 (R;US) 
Oxidation 
Kinetics and mechanisms of degradation of metal black 
selective solar absorber. Final report, 9:22269 (R;US) 
BLACK COATINGS 
See also BLACK CHROME 
Optical Properties 
Kinetics and mechanisms of degradation of metal black 
selective solar absorber. Final report, 9:22269 (R;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTING 
See EXPLOSIVE FRACTURING 
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BLASTS 
See EXPLOSIONS 
BLEOMYCIN 
Toxicity 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
BLOOD PRESSURE 
Variations 
Influence of dosage, consciousness, and nifedipine on the acute 
pressor response to intraperitoneally administered cadmium 
(Rats), 9:23761 (J;US) 
BLOOD SERUM 
Sampling 
Development and characterization of a homologous 
radioimmunoassay for deer mouse (Peromyscus maniculatus 
bairdii) prolactin, 9:23676 (J;US) 
BLOOD VESSELS 
See also ARTERIES 
CAPILLARIES 
Biomedical Radiography 
Angiographic images in trophoblast diseases, 9:23605 
(RA;BG;In Bulgarian) 
Angiographic diagnosis of the chronic arterial insufficiency in 
the upper limbs, 9:23609 (RA;BG;In Bulgarian) 
Some complications in angiographic studies, 9:23606 
(RA;BG;In Bulgarian) 
BLOWDOWN 
Prediction and experiment comparisons for German standard. 
Problem 4a: piping response to blowdown, 9:22604 (R;US) 
Time averaging of volume-averaged conservation equations of 
multiphase flow, 9:23175 (J;US) 
Heat Transfer 
German standard problem No. 3 (2nd containment standard 
problem): ‘Pipe rupture in a single-branch compartment 
chain’, 9:22561 (R;DE;In German) 
Hydraulics 
German standard problem No. 3 (2nd containment standard 
problem): ‘Pipe rupture in a single-branch compartment 
chain’, 9:22561 (R;DE;In German) 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BOILERS 
See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 
Air Pollution Control 
Evaluation of low emission coal burner technology on 
industrial boilers. Annual report No. 2, Oct 79-Sep 80, 
9:21836 (R;US) 
Maintenance 
Innovative approach to asbestos removal, 9:23766 (R;US) 
Oil Burners 
Regional survey and venture analysis of the utility boiler 
retrofit market for the Department of Energy Regions I-IV, 
9:22826 (R;US) 
Performance 
Combustion characteristics of Occidental coal-oil mixtures, 
9:21826 (R;US) 
BOILING POINTS 
Correlations 
Synthetic fuel aromaticity and staged combustion, 9:21724 
(R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BONE CELLS 
Metabolism 
Interlaboratory collaboration on risks from nuclear fuel cycle 
radionuclides, 9:23723 (RA;US) 
BONE FRACTURES 
Biomedical Radiography 
Craniographic diagnostics mistake in nonfire skull fractures, 
9:23647 (RA;BG;In Bulgarian) 
BONE JOINTS 
Biomedical Radiography 
About the diagnostics and the course of the nonspecific 
sacroilletis, 9:23648 (RA;BG;In Bulgarian) 
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BONE MARROW 
Biological Radiation Effects 
Review of peripheral blood parameters in leukemic dogs that 
had been irradiated continuously beginning in utero, 9:23726 
(RA;US) 
BONE MARROW CELLS 
Biological Radiation Effects 
Effect of chronic y-irradiation upon camine hematopoietic 
(CFU-GM) and non-hematopoietic (CFU-F) progenitor 
populations, 9:23727 (RA;US) 
Cell Cultures 
Effect of chronic -irradiation upon camine hematopoietic 
(CFU-GM) and non-hematopoietic (CFU-F) progenitor 
populations, 9:23727 (RA;US) 
Chromosomal Aberrations 
Cytogenetical effect from combined impact of taliblastine and 
gamma rays on rat bone marrow cells in vivo, 9:23704 
(RA;BG;In Bulgarian) 
Genetic Radiation Effects 
Combined influence of permanent magnetic field and gamma 
radiation on somatic mice cells, 9:23709 (RA;BG;In 
Bulgarian) 
BONE TISSUES 
Autoradiography 
Radiation dose rates to the proximal humerus of growing 
beagles injected with 7°°Pu, 9:23737 (J;US) 
Radionuclide Kinetics 
Strontium 85 and cerium 144 kinetics at their combined 
administration with organic phosphorus pesticide phozalon 
("Agria 1060”), 9:23665 (RA;BG;In Bulgarian) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Bonneville Power Administration, 1982 annual report, 9:22691 
(R;US) 
Decision Making 
Bonneville Power Administration and states of the Pacific 
Northwest, 9:22702 (B;US) 
BOREHOLES 
Plugging 
Cements for large diameter Nevada Test Site drill holes, 
9:23469 (RA;US) 
Sonic Logging 
Possible new acoustic logging probe for NTS, 9:23460 
(RA;US) 
BORON 
Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
BORON 10 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Energy Levels 
Study of the (a,d) and (a,t) reactions on °Be nucleus at 
Esub(a)=30 MeV, 9:24078 (RA;SU;In Russian) 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
BORON 10 TARGET 
Chemical Preparation 
Targets of boron isotopes, 9:23050 (RA;SU;In Russian) 
BORON 11 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Energy Levels 
Study of the (a,d) and (a,t) reactions on °Be nucleus at 
Esub(a)=30 MeV, 9:24078 (RA;SU;In Russian) 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
BORON 11 TARGET 
Chemical Preparation 
Targets of boron isotopes, 9:23050 (RA;SU;In Russian) 
Deuteron Reactions 
(d,*Li) reaction on |B, 9:24076 (RA;SU;In Russian) 


BRAZIL 
Natural Gas Deposits 


Photonuclear Reactions 3 
Study of the "B(y,*Hy’) reaction mechanism, 9:24080 
(RA;SU;In Russian) 
BORON CARBIDES 
Thermal Diffusivity 
Application of the Parker flash method to high temperature 
thermoelectrics, 9:22724 (J;US) 
BORON FLUORIDES 
Catalytic Effects 
Superacid catalyzed coal conversion chemistry. 1st and 2nd 
quarterly technical progress reports, September 1, 1983- 
March 30, 1984, 9:21735 (R;US) 
BORON ISOTOPES 


See also BORON 10 
BORON 11 


Giant Resonance 
Decay of dipole resonances of p shell nuclei, 9:24069 
(RA;SU;In Russian) 
BOROSILICATE GLASS 
Corrosion 
Glasses for solidification of high-level radioactive wastes: their 
behaviour in contact with water, 9:22008 (R;CH;In German) 
Refractivity 
Direct measurement of the nonlinear refractive-index 
coefficient ‘y at 355 nm in fused silica and in BK-10 glass, 
9:22996 (J;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSON-EXCHANGE MODELS 
Nuclear forces within a consistent meson-exchange model, 
9:24354 (R;CA) 
BOUNDARY LAYERS 
Meteorology 
Brookhaven National Laboratory Coastal Meteorology 
Program, 1972-1983, 9:23500 (R;US) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BR-3 REACTOR 
Inventories 
Experimental study of the tritium inventory in the BR3 and 
extrapolation to a P.W.R. of 900 MWe, 9:22343 (R;XE) 
Primary Coolant Circuits 
Experimental study of the tritium inventory in the BR3 and 
extrapolation to a P.W.R. of 900 MWe, 9:22343 (R;XE) 
BRADYKININ 
Conformational Changes 
Testing for cis’ proline with a-aminoisobutyric acid 
substitution: NMR studies of AIB substituted bradykinins, 
9:23585 (J;DK) 
Nuclear Magnetic Resonance 
Testing for cis’ proline with a-aminoisobutyric acid 
substitution: NMR studies of AIB substituted bradykinins, 
9:23585 (J;DK) 
BRAIN 
Computerized Tomography 
Computer tomographic pneumography of the cistern, 9:23616 
(RA;BG;In Bulgarian) 
H 


lemorrhage 

Distribution and effects of intravenous lead in the fetoplacental 
unit of the rat, 9:23757 (J;US) 

BRAKING RADIATION 
See BREMSSTRAHLUNG 

BRANNERITE 


Mineralogy 
Notes on mineralogy of various types of uranium deposits and 
genetic implications, 9:21949 (RA;CA) 
Petrogenesis 
Notes on mineralogy of various types of uranium deposits and 
genetic implications, 9:21949 (RA;CA) 
BRAZIL 
Natural Gas Deposits 
Integrated remote sensing, geological and geophysical data 
processing and analysis for hydrocarbon prospection in the 
Parana Basin, Brazil, 9:21848 (R;US) 





BREAKUP REACTIONS 
Reviews 
Fragmentation processes in nuclear reactions, 9:24293 (R;DE) 

BREAKWATERS 

See DAMS 
BREASTS 

See MAMMARY GLANDS 
BREEDING BLANKETS 


Transport of 14-MeV neutrons through materials in molten salt 
blankets, 9:24524 (J;US) 
Breeding Ratio 
Comparison of different fusion nuclear data libraries using the 
European INTOR blanket design, 9:24503 (R;CH) 
Chemical Composition 
Transport of 14-MeV neutrons through materials in molten salt 
blankets, 9:24524 (J;US) 


Transport of 14-MeV neutrons through materials in molten salt 
blankets, 9:24524 (J;US) 
Materials 
Monte Carlo calculations of 14-MeV neutron multiplication in 
thick beryllium assemblies and comparison with experimental 
results, 9:24368 (R;US) 
Molten Metal-Water Reactions 
Modeling of lithium-lead/water interactions in a fusion reactor 
design, 9:24523 (J;US) 
Neutron Transport 
Transport of 14-MeV neutrons through materials in molten salt 
blankets, 9:24524 (J;US) 
Reviews 
System requirements and associated properties of solid 
Breeders, 9:24483 (R;FR) 
BREMSSTRAHLUNG 
See also SYNCHROTRON RADIATION 
Calculation Methods 
Using the method of a local estimation for calculation of 
bremsstrahlung fields, 9:24364 (RA;SU;In Russian) 
Energy Spectra 
Using the method of a local estimation for calculation of 
bremsstrahlung fields, 9:24364 (RA;SU;In Russian) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BROMATES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Radiation Effects 
Effect of y-radiation on bromate oscillators, 9:23091 (RA;HU) 
BROMINATED ALIPHATIC HYDROCARBONS 
See also METHYL BROMIDE 
Gas 
Laser modulated electron capture detection for gas 
chromatography, 9:23068 (J;US) 
BROMINE 
Atom-Molecule Collisions 
Electronic degrees of freedom in classical mechanics (F*, Br* 
reaction with Hz), 9:23920 (R;US) 
Pion Minus Reactions 
Analysis of the (zrsup(-), wsup(-)p) reaction on Ag and Br 
nuclei at the energy of 170 MeV, 9:24163 (RA;SU;In 
Russian) 
BROMINE 76 
Energy Levels 
Lifetimes of “Br nucleus excited states, 9:24153 (RA;SU;In 
Russian) 
BROMINE 77 


["’BrJhalothane: a radiobrominated anesthetic, 9:23117 (J;GB) 
BROMINE BROMIDES 
See BROMINE 
BROMINE ISOTOPES 


See also BROMINE 76 
BROMINE 77 
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Neutron Reactions 
Evidence for space parity nonconservation effects in the 
integral gamma spectrum of the (n, ‘y) reaction on Cl, Br, 
Cd, Sn and La nuclei, 9:24108 (RA;SU;In Russian) 
BRONCHI 
Tomography 
Comparative evaluations of the tracheobronchial tree 
tomography in different types of spreads, 9:23661 (RA;BG;In 
Bulgarian) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN INTERSECTING STORAGE ACCELERAT 
See ISABELLE STORAGE RINGS 
BROWNS FERRY-2 REACTOR 
Control Rod Drives 
Browns Ferry Nuclear Plant Unit 2: Control rod drive scram 
discharge headers decontamination effort, 9:22333 (R;US) 
Decontamination 
Browns Ferry Nuclear Plant Unit 2: Control rod drive scram 
discharge headers decontamination effort, 9:22333 (R;US) 
BRUCE-1 REACTOR 
Economic Analysis 
Cost comparison of 4x500 MW coal-fuelled and 4x850 MW 
CANDU nuclear generating stations, 9:22396 (R;CA) 
Economics of CANDU-PHW, 9:22381 (R;CA) 
Performance 
CANDU operating experience, 9:22380 (R;CA) 
Comparison of Ontario Hydro’s performance with world 
power reactors - 1981, 9:22382 (R;CA) 
Reactor Operation 
CANDU operating experience, 9:22380 (R;CA) 
Comparison of Ontario Hydro's performance with world 
power reactors - 1981, 9:22382 (R;CA) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Heat Storage 
On the development of heat storage building materials, 9:22775 
(J;US) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 


RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Construction 

Humanisation of living and building construction, 9:22744 

(R;DE;GE) 
Energy Conservation 

Profitability of different energy conservation actions, 9:22768 

(R;SE;In Swedish) 
Energy Consumption 

Investigation of the progress of energy consumption in 
buildings. Progress report 1: The plan of the investigation, 
9:22765 (R;SE;In Swedish) 

Investigation of the progress of energy consumption in 
buildings. Progress report 2: Existing energy meters, 9:22766 
(R;SE;In Swedish) 

Investigation of the progress of energy consumption in 
buildings. Progress report 3: Energy print of a building, 
9:22767 (R;SE;In Swedish) 

Use of the building loads analysis and system thermodynamics 
(BLAST) computer program to review new Army building 
designs for energy efficiency. Final report, 9:22740 (R;US) 

Energy Efficiency Standards 

Energy conservation program for states and localities. Final 
technical report, July 25, 1979-December 30, 1983, 9:22753 
(R;US) 

Fuel Cells . 

On-site fuel cell field test support program, annual report, July 

1982 - June 1983, 9:22735 (R;US) 
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Heating Systems 
Investigation of the progress of energy consumption in 
buildings. Progress report 2: Existing energy meters, 9:22766 
(R;SE;In Swedish) 
Indoor Air Pollution 
Radon-222 and its daughters in the indoor atmosphere of a 
building contaminated with uranium ores, 9:23537 (BA;SA) 
Meetings 
Humanisation of living and building construction, 9:22744 
(R;DE;GE) 
Passive Solar Heating Systems 
Passive heating and cooling techniques for buildings, 9:22264 
(BA;US) 
Radiation Monitoring 
Formerly utilized MED/AEC sites remedial action program 
post-remedial-action radiological survey of Kent Chemical 
Laboratory, the University of Chicago, Chicago, IL, 9:22060 
(R;US) 
Radioactivity 
Post-remedial-action radiological survey of the Westinghouse 
Advanced Reactors Division Plutonium Fuel Laboratories, 
Cheswick, Pennsylvania, October 1-8, 1981, 9:23549 (R;US) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BUNKER OILS 
See RESIDUAL FUELS 
BURNERS 
See also OIL BURNERS 
Air Pollution Control 
Burner criteria for NOx control. Volume 2. Heavy-oil and 
coal-fired furnaces and the evaluation of radiative heat 
transfer models. Final report on phase 2, Jul 74-Jul 75, 
9:23224 (R;US) 
BURNUP 
One-Dimensional Calculations 
Monte-Carlo depletion calculations in a slab, 9:22450 (R;GB) 
Optimization 
Increased burnup of fuel elements, 9:22325 (R;DE;In German) 
Optimization method for parameters in reactor nuclear physics, 
9:22470 (RA;BR;In Portuguese) 
BUTANOLS 
Chemical Reactions 
Reaction of CH2C(CHs)2OH radicals with cobalt(II) 
tetrasulfophthalocyanine in aqueous solutions. A pulse 
radiolytic study, 9:23104 (J;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYL ETHER 
Chemical Radiation Effects 
Investigation of relaxation transition influence on radiation- 
induced cationic graft polymerization of vinyl-n-buthyl ether 
onto polyvinyl chloride, 9:23095 (RA;HU) 
Polymerization 
Investigation of relaxation transition influence on radiation- 
induced cationic graft polymerization of vinyl-n-buthyl ether 
onto polyvinyl chloride, 9:23095 (RA;HU) 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BUYERS 
See MARKETERS 
BWR TYPE REACTORS 
See also BROWNS FERRY-2 REACTOR 
PEACH BOTTOM-2 REACTOR 
TSURUGA REACTOR 
VERMONT YANKEE REACTOR 
VK-50 REACTOR 
WNP-2 REACTOR 
Auxiliary Water Systems 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 
Capitalized Cost 
Structure of the CONCEPT cost estimation model, 9:22442 
(R;US) 
Control Rod Drives 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 


C-2260 RESONANCES 
Water Hammer 


ECCS 


JAERI code system for evaluation of BWR ECCS 
performance, 9:22583 (R;JP) 

Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 

Engineered Safety Systems 

Standard review plan for the review of safety analysis reports 

for nuclear power plants, 9:22437 (R;US) 
Channels 


Analysis of two-phase flow velocity measurements by cross- 
correlation techniques and the applicability of the drift flux 
model for their interpretation, 9:22323 (R;CH) 

Fuel Cans 

Influence of power reactor water chemistry on fuel cladding 

reliability, 9:22327 (R;XA) 
Fuel Element Clusters 

Analysis of two-phase flow velocity measurements by cross- 
correlation techniques and the applicability of the drift flux 
model for their interpretation, 9:22323 (R;CH) 

Influence of radially symmetric velocity profile on velocity 
measurement with noise-analysis techniques, 9:22322 
(R;CH;In German) 

Elements 


Increased burnup of fuel elements, 9:22325 (R;DE;In German) 
Fuel Rods 
Fuel performance. Annual report for 1982, 9:22331 (R;US) 
Information Systems 
Light-water reactors reference system classification for the 
European Reliability Data System (ERDS), 9:22324 (R;XE) 
Loose Parts Monitoring 
Loose parts monitoring in light water reactor cooling systems, 
9:22326 (RA;BR;In Portuguese) 
Loss of Coolant 
Experimental loss-of-coolant accident, 9:22628 (BA;US) 
Primary Coolant Circuits 
Influence of power reactor water chemistry on fuel cladding 
reliability, 9:22327 (R;XA) 
Reactor Noise 
Influence of radially symmetric velocity profile on velocity 
measurement with noise-analysis techniques, 9:22322 
(R;CH;In German) 


Light-water reactors reference system classification for the 
European Reliability Data System (ERDS), 9:22324 (R;XE) 
RHR Systems 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 


Engineering 

Simulation and fault-detection of a pressure control 
servosystem in a Boiling Water Reactor, 9:22329 (R;SE;In 
Swedish) 

Simulation 

Simulation of Boiling Water Reactor dynamics, 9:22328 
(R;SE;In Swedish) 

Simulation and fault-detection of a pressure control 
servosystem in a Boiling Water Reactor, 9:22329 (R;SE;In 
Swedish) 

Standardization 

Light-water reactors reference system classification for the 

European Reliability Data System (ERDS), 9:22324 (R;XE) 
Steam Systems 

Standard review plan for the review of safety analysis reports 

for nuclear power plants, 9:22437 (R;US) 
Water Hammer 

Regulatory analysis for USI A-1, Water Hammer, 9:22596 

(R;US) 


C-2260 RESONANCES 
See LAMBDA-2250 RESONANCES 





CADMIUM 
Autoionization 
Autoionization of Hg, Cd, and Zn atoms by electron impact 
ionization, 9:23036 (J;US) 
Biological Effects 
Influence of dosage, consciousness, and nifedipine on the acute 
pressor response to intraperitoneally administered cadmium 
(Rats), 9:23761 (J;US) 
Compton Effect 
Comparison of Compton and Rayleigh scattering at 145 keV, 
9:23923 (R;BR) 
Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Trace element uptake by field-grown food plants fertilized 
with wastewater sewage sludge, 9:23548 (J;US) 
Quantitative Chemical Analysis 
Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 
Rayleigh Scattering 
Comparison of Compton and Rayleigh scattering at 145 keV, 
9:23923 (R;BR) 


Sorption of lead, cadmium, arsenic, and selenium by coal, char, 
and ash, 9:21788 (RA;US) 
CADMIUM 106 
E2-Transitions 
Description of gamma transition multipolarity mixing in 
cadmium nuclei by interacting boson model, 9:24176 
(RA;SU;In Russian) 
Interacting Boson Model 
Description of gamma transition multipolarity mixing in 
cadmium nuclei by interacting boson model, 9:24176 
(RA;SU;In Russian) 
M1-Transitions 
Description of gamma transition multipolarity mixing in 
cadmium nuclei by interacting boson model, 9:24176 
(RA;SU;In Russian) 


Search for chemical change of the electron capture probability 

by °Cd nucleus, 9:24201 (RA;SU;In Russian) 
K Conversion 

Internal conversion electrons in '°In decay, 9:24186 

(RA;SU;In Russian) 
CADMIUM 110 
E2-Transitions 

Description of gamma transition multipolarity mixing in 
cadmium nuclei by interacting boson model, 9:24176 
(RA;SU;In Russian) 

Ratios of reduced probabilities of E2-transitions in }°*Pd and 
40Cd in the interacting boson model and Davydov-Chaban 
model, 9:24175 (RA;SU;In Russian) 

Interacting Boson Model 

Description of gamma transition multipolarity mixing in 
cadmium nuclei by interacting boson model, 9:24176 
(RA;SU;In Russian) 

M1.-Transitions 

Description of gamma transition multipolarity mixing in 
cadmium nuclei by interacting boson model, 9:24176 
(RA;SU;In Russian) 

CADMIUM 116 TARGET 
Photonuclear Reactions 
Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 
CADMIUM CHLORIDES 
Toxicity 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
CADMIUM COMPOUNDS 
See also CADMIUM TELLURIDES 
Binding Energy 

Bond properties of anionic halogenocadmate (II) complexes of 

the type CdXsY* (Xnot= Y=C1,Br,]), 9:23908 (R;IT) 
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CADMIUM IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

CADMIUM ISOTOPES 


See also CADMIUM 106 
CADMIUM 109 
CADMIUM 110 


Neutron Reactions 
Evidence for space parity nonconservation effects in the 
integral gamma spectrum of the (n, ‘y) reaction on Cl, Br, 
Cd, Sn and La nuclei, 9:24108 (RA;SU;In Russian) 
Neutron capture rates in the r-process: The role of direct 
radiative capture, 9:23793 (RA;DE) 
CADMIUM SULFIDE SOLAR CELLS 
Electrical Properties 
Fabrication and characterization of CueS-CdZnS solar cells. 
Final report, 9:22144 (R;US) 
Fabrication 
Fabrication and characterization of CueS-CdZnS solar cells. 
Final report, 9:22144 (R;US) 
Manufacturing 
New methods for preparing semi-conductor material: CusS- 
CdS solar cells, 9:22143 (R;US) 
CADMIUM TELLURIDE SOLAR CELLS 
Polycrystals 
Fabrication of solar cells based on polycrystalline CdTe thin 
films using an economical production, 9:22141 (R;XE;In 
French) 
CADMIUM TELLURIDES 
Refractivity 
The refractive index of the ternary compounds Cd /SUB x/ 
Zn /SUB 1-x/ Te and Hg /SUB x/ Zn /SUB 1-x/ Te, 
9:23162 (J;US) 
CAFFEINE 
Radiosensitivity Effects 

Enhancement by caffeine of the frequency of lethal dominant 
mutation induced by gamma radiation in oocytes of Musca 
domestica, 9:23693 (RA;BR;In Portuguese) 

CALCIUM 
Catalytic Effects 

Importance of active sites for char gasification in oxygen (air) 
and carbon dioxide. Annual report, October 1982-September 
1983, 9:21743 (R;US) 

Chemical Reactions 

New reducing system: calcium metal in amines. Reduction of 

aromatic hydrocarbons, 9:23061 (J;US) 
CALCIUM 40 
Energy Levels 

Analysis of polarized proton inelastic scattering with excitation 

of 3-, 5~ and 1° states in “°Ca, 9:24133 (RA;SU;In Russian) 
CALCIUM 40 TARGET 
Alpha Reactions 

Limitation of the a + ‘Ca fusion cross section, 9:24142 
(RA;DE) 

Local density approximation in effective density-dependent 
aN-interactions, 9:24141 (RA;DE) 

Lithium 6 Reactions 

Fusion and nonfusion phenomena in the *Li + Ca reaction 
at 156 MeV, 9:24140 (RA;DE) 

Internal break-up contributions in the *Li + Ca interaction 
at 156 MeV, 9:24144 (RA;DE) 

Investigation of the *Li + ‘Ca interaction in a coincidence 
experiment, 9:24143 (RA;DE) 

Muon Reactions . 

Analysis of the (u~,n)reaction on the “°Ca nucleus in the 
framework of the generalized model of the multipole giant 
resonance decay, 9:24119 (RA;SU;In Russian) 

Proton Reactions 

Analysis of polarized proton inelastic scattering with excitation 

of 3~, 5~ and 1” states in °Ca, 9:24133 (RA;SU;In Russian) 
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CALCIUM 48 
Double Beta Decay 

Comment on the light-heavy majorana neutrino mechanism in 

no-neutrino double beta decay, 9:23971 (R;US) 
M1.-Transitions 

Proton correlations and the missing M1 strength in **Ca: A 

two-state model, 9:24116 (R;DE) 
CALCIUM 48 TARGET 
Alpha Reactions 

Optical potentials and isoscalar transition rates from 104 MeV 
alpha-particle scattering by the N=28 isotones **Ca, Ti 
and °*Cr, 9:24138 (RA;DE) 

CALCIUM IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Inner shell excitation of lithium-iike ions, 9:23928 (J;US) 

CALCIUM ISOTOPES 


See also CALCIUM 40 
CALCIUM 48 


Density 
1 fsub(7/2) isotone and isotope differences of nuclear matter 
densities, 9:24347 (RA;DE) 
Energy-Level Density 
Exact calculation of level densities for non interacting many- 
fermion systems, 9:24276 (RA;US) 
Neutron Reactions 
Direct radiative capture: Test of the Lane-Lynn model and 
development of a methodology for calculations, 9:24136 
(RA;DE) 
CALCIUM OXIDES 
Formation Heat 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUQ¢, StrsUOc¢, BasUOg, 
SrsNpOg¢ and BasNpOg, 9:23110 (J;GB) 
Stability 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUO¢, SrsUO¢, BasUQOz, 
SrsNpOg and BasNpOg, 9:23110 (J;GB) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIFORNIA 
Electric Utilities 
R and D at the utility-company level, 9:22704 (BA;US) 
Geological Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Geology 
Petroleum potential of Wilderness Lands in California, 9:21845 
(RA;US) 
Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Natural Gas Deposits 
Petroleum potential of Wilderness Lands in California, 9:21845 
(RA;US) 
Petroleum Deposits 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Petroleum potential of Wilderness Lands in California, 9:21845 
(RA;US) 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 
CALIFORNIUM 
Bonding 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 


CANDU TYPE REACTORS 
Fuel Cycie 


Crystal-Phase Transformations 
X-ray diffraction study of californium metal to 16 GPa, 
9:22920 (J;CH) 
Electronic Structure 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
CALIFORNIUM 252 
Spontaneous Fission 
High-energy end of the neutron spectrum from spontaneous 
fission of *5*Cf, 9:24271 (RA;DD) 
Multiparameter measurement of ternary fission, 9:24248 
(RA;CS;In Czech) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRIC DOSEMETERS 
Specifications 
Study of the calorimetric methods for radiation dosimetry. 
Final report for the period 15 December 1979 - 14 
December 1982, 9:23337 (R;RO) 
CALORIMETRY 
On-Line Measurement Systems 
Line measurement systems for calorimetric measurements. 
Review, 9:23447 (R;SU;In Russian) 
CAMAC SYSTEM 
Computer Application to Measurement And Control. 


Principles of small Measuring-calculating system designing, 
9:24548 (R;SU;In Russian) 
Equipment Interfaces 
Interfacing CAMAC to a high-speed multiprocessor bit slice 
data-acquisition system, 9:23423 (R;US) 
CAMP 
See AMP 
CANADA 


See also NOVA SCOTIA 
SASKATCHEWAN 
YUKON TERRITORY 


Natural Radioactivity 
Environmental radioactivity in Canada, July - December 1979, 
9:23531 (R;CA) 
Nuclear Industry 
Regulation of the Canadian nuclear industry, 9:22379 (R;CA) 
Nuclear Power Plants 
Canadian nuclear risk experience, 9:22578 (R;CA;In French) 
Nuclear plant licensing in Canada, 9:22434 (R;CA) 
Radioactive Waste 
Overview of the AECB’s strategy for regulating radioactive 
waste management activities, 9:22010 (R;CA) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 


See also BRUCE-1 REACTOR 
PICKERING-1 REACTOR 


Construction 
CANDU construction and operating experience in Canada, 
9:22394 (RA;JP) 
ECCS 
Emergency core cooling systems in CANDU nuclear power 
plants, 9:22577 (R;CA) 
Feasibility Studies 
Feasibility study on HWR program in Korea, 9:22389 (RA;JP) 
F 
Future development in heavy water reactors in Canada, 
9:22386 (RA;JP) 
Fuel Cans 
Deformation and failure of Zircaloy fuel sheaths under LOCA 
conditions, 9:22555 (R;CA) 
Fuel Cycle 
Economic potential of advanced fuel cycles in CANDU, 
9:22375 (R;CA) « 
WAD, a program to calculate the heat produced by alpha 
decay, 222376(R;CA) 





CANONICAL EQUATIONS 
Fuel Elements 


Fuel Elements 
Dimensional response of CANDU fuel to power changes, 
9:22377 (R;CA) 
Loss of Coolant 
Deformation and failure of Zircaloy fuel sheaths under LOCA 
conditions, 9:22555 (R;CA) 
Verification tests of a high-temperature transverse creep model 
for Zr-2.5 wt % Nb pressure tubes, 9:22851 (R;US) 
Performance 
Future development in heavy water reactors in Canada, 
9:22386 (RA;JP) 
Reactor Cores 
Numerical simulation of moderator flow and temperature 
distributions in a CANDU reactor vessel, 9:22378 (R;CA) 
Reactor Operation 
CANDU construction and operating experience in Canada, 
9:22394 (RA; JP) 
Reactor Safety 
Safety research for CANDU reactors, 9:22554 (R;SU) 
Reactor Start-Up 
Future development in heavy water reactors in Canada, 
9:22386 (RA;JP) 
Technology Transfer 
Feasibility study on HWR program in Korea, 9:22389 (RA;JP) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS 
Lectures 
Lecture 4: transmission lines and capacitors, 9:23207 (R;US) 
CAPILLARIES 
Electron Microscopy 
Interaction of plasma lipoproteins with phosphatidylcholine 
vesicles, 9:23579 (R;US) 
CARBAMIDE 
See UREA 
CARBAZOLES 
Hydrogenation 
New catalysts for coal liquid upgrading. Quarterly report, June 
1-August 31, 1983, 9:21727 (R;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 


CARBON BLACK 
GRAPHITE 


Deposition 
Crystal structure of diamondlike carbon films prepared by 
ionized deposition from methane gas, 9:22984 (J;US) 
Preparation of a profiled film of diamond-like carbon on 
germanium substrates. Final scientific report, 1 June 9- 
August 83, 9:22959 (R;US) 
Differential Cross Sections 
Doubly differential ionization cross sections in fast ion-atom 
collisions, 9:23895 (RA;DE) 
Ton Collisions 
Convoy electron production and total electron yield in high 
velocity (24 au) heavy ion-solid collisions, 9:23902 (RA;DE) 
Ton-Atom Collisions 
Doubly differential ionization cross sections in fast ion-atom 
collisions, 9:23895 (RA;DE) 
Microstructure 
Crystal structure of diamondlike carbon films prepared by 
ionized deposition from methane gas, 9:22984 (J;US) 
CARBON 10 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
CARBON 11 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
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CARBON 12 
Alpha Decay 
Manifestation of excited nuclear levels in the '*O(7r, 7')4a 
reaction at the energy of 170 MeV, 9:24090 (RA;SU;In 
Russian) 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Cluster Model 
Multicluster representation of wave function of atomic nucleus, 
9:24066 (RA;SU;In Russian) 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Isotope Separation 
Stable isotope production: a distillation process, 9:23062 (J;US) 
Wave Functions 
Multicluster representation of wave function of atomic nucleus, 
9:24066 (RA;SU;In Russian) 
CARBON 12 REACTIONS 
Elastic Scattering 
Elastic scattering carbon 12-carbon 12 at 30 MeV by nucleon, 
9:24092 (R;FR;In French) 
Pionization 
Pion production and fragmentation of nuclei in high energy 
nucleus-nucleus collisions, 9:24221 (R;SE) 
Precompound-Nucleus Emission 
Problem of fast particle emision in heavy ion collissions at the 
enrgies of 10-100 MeV/nucleon, 9:24173 (RA;SU;In 
Russian) 
Spallation 
Pion production and fragmentation of nuclei in high energy 
nucleus-nucleus collisions, 9:24221 (R;SE) 
CARBON 12 TARGET 
Alpha Reactions 
Dependence on the integral cross sections for inelastic 
scattering of approximately 24 MeV alpha particles on '7C, 
160, 180, 1°F, 2°Ne and 22Ne nuclei on the excitation 
energy of levels, 9:24074 (RA;SU;In Russian) 
Reconstruction of the density matrix spin-tensor of the 4,43 
MeV state of !*C in the 'C (a,asub(1)ysub(4,43)) 12C 
reaction at Esub(a)= 25 MeV, 9:24079 (RA;SU;In Russian) 
Search for alpha-cluster states in 4*O in the excitation energy 
range 30-40 MeV, 9:24087 (RA;SU;In Russian) 
Carbon 12 Reactions 
Elastic scattering carbon 12-carbon 12 at 30 MeV by nucleon, 
9:24092 (R;FR;In French) 
Deuteron Reactions 
12C(d,n)'5O reaction at the energy E=21.8-27.2 MeV, 9:24075 
(RA;SU;In Russian) 
Electron Reactions 
Electroexcitation of nuclei by longitudinal-polarized electrons 
and weak neutral hadronic current structure, 9:24063 
(RA;SU;In Russian) 
Electroproduction of heavy charged particles on °Be, 1*C and 
27 Al nuclei, 9:24082 (RA;SU;In Russian) 
Energy Levels 
Reconstruction of the density matrix spin-tensor of the 4,43 
MeV state of !*C in the 1*C (a,asub(1)ysub(4,43)) 12C 
reaction at Esub(a)= 25 MeV, 9:24079 (RA;SU;In Russian) 
Lithium 6 Reactions 
Search for alpha-cluster states in '°O in the excitation energy 
range 30-40 MeV, 9:24087 (RA;SU;In Russian) 
Neon 20 Reactions 
Charged particle multiplicities from 30 MeV/A Ne induced 
reactions, 9:24091 (R;FR) 
Oxygen 16 Reactions 
Kinematics of the gross structures in the a spectrum of the *O 
+ ™C reaction, 9:24061 (R;BR) 
Photonuclear Reactions 
Study of photoproton yield from nuclei, 9:24085 (RA;SU;In 
Russian) 
Pion Minus Reactions 
Characteristics of neutrons from 7™~ p, 7~ n, 7 C interactions 
at pc=40 GeV, 9:23955 (RA;CS;In Czech) 
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Pion Plus Reactions 
Measurement of the ?2C(2,7'y) 12C(2*, T=0; 4.44 MeV) 
angular correlations, 9:24094 (RA;DE) 
Proton Reactions 
Complete measurement of polarization-transfer observables for 
the C(p,p’) '*C/sup */ reaction at 500 MeV, 9:24097 
(J;US) 
CARBON 13 
Isotope Separation 
Stable isotope production: a distillation process, 9:23062 (J;US) 
Synthesis 
Synthesizing labeled compounds, 9:23583 (J;US) 
CARBON 13 TARGET 
Proton Reactions 
Nuclear vetrex constants and spectroscopic factors according 
to precise data on (p, d) reactions on Li, *Be, °C and °F 
nuclei, 9:24073 (RA;SU;In Russian) 
CARBON 14 
Scintillation Counting 
Determination of carbon-14 in aqueous wastes, 9:22020 (R;CA) 
CARBON 14 REACTIONS 
Nuclear Models 
SU(4) invariant model of quasi-elastic heavy ion reactions, 
9:24331 (RA;SU;In Russian) 
CARBON 14 TARGET 
Lithium 6 Reactions 
Analysis of the *C(*Li,*He)**N reaction, 9:24088 (RA;SU;In 
Russian) 
Lithium 7 Reactions 
Detection of *Be isotope in the *C("Li, *B) reaction, 9:24086 
(RA;SU;In Russian) 
CARBON BLACK 
Combustion 
Combustion of agglomerates formed by carbon slurry fuels. 
Final report, Jul 82-Sep 83, 9:21825 (R;US) 
CARBON COMPOUNDS 
See also CARBON SULFIDES 
Photoemission 
Photoemission studies of a-Si/sub x/C/sub 1-x/:H/a-Si and a- 
Si/sub x/C/sub 1-x/:H/hydrogenated amorphous silicon 
heterojunctions, 9:22148 (J;US) 
CARBON DIOXIDE 
Adsorption 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
Chemical Reaction Yield 
Cocatalyzed oxidation of carbon monoxide and 
triphenylphosphine using complexes derived from 
hexarhodium hexadecacarbonyl as homogeneous catalyst. 
Characterization of rhodium carbonyl intermediates, oxygen- 
18 labeling to identify oxygen atom sources, and observation 
of catalyzed oxygen atom exchange between carbon dioxide 
and water, 9:23067 (J;US) 
Cost 
Economics of by-product CO: recovery and tran: portation for 
EOR, 9:21873 (J;US) 
Emission P 
Changing pattern of CO2 emissions, 9:23504 (R;US) 
Environmental Effects 
Climatic effects of atmospheric carbon dioxide, 9:23516 (J;US) 
Forecasting 
Changing pattern of CO2 emissions, 9:23504 (R;US) 
Greenhouse Effect 
Climatic effects of atmospheric carbon dioxide, 9:23516 (J;US) 
Hydrogenation 
Mechanistic studies of catalytic methanol synthesis. Final 
report, 9:22112 (R;US) 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Quantitative Chemical Analysis 
Timesaving technique for measuring respiration rates in 
incubated soil samples, 9:23679 (J;US) 
Transport 
Economics of by-product CO2 recovery and transportation for 
EOR, 9:21873 (J;US) 


CARBON TETRACHLORIDE 
Infrared Spectra 


CARBON DIOXIDE INJECTION 

Economics of by-product CO: recovery and transportation for 

EOR, 9:21873 (J;US) 
Additives 

Enhanced oil recovery by CO: foam flooding. Annual report, 

October 1, 1982-September 30, 1983, 9:21864 (R;US) 
Bench-Scale Experiments 

Enhanced oil recovery by CO: foam flooding. Annual 

October 1, 1982-September 30, 1983, 9:21864 (R;US) 
CARBON DIOXIDE LASERS 
Scattering 

Stimulated rotational Raman scattering in CO. - pumped para - 

Ha, 9:23163 (J;US) 
CARBON IONS 
Electron Collisions 

Recommended data on excitation of carbon and oxygen ions 

by electron collisions, 9:23913 (R;JP) 
Electron-Ion Collisions 

2°S excitation of heliumlike ions by electron impact, 9:23838 
(RA;DE) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

CARBON ISOTOPES 


See also CARBON 10 
CARBON I1 
CARBON 12 
CARBON 13 
CARBON 14 


Giant Resonance 
Decay of dipole resonances of p shell nuclei, 9:24069 
(RA;SU;In Russian) 
Kaon Plus Reactions 
Knock-out of protons by Ksup(+) mesons with momentum of 
0.85 GeV/c from C and O nuclei, 9:24089 (RA;SU;In 
Russian) 
CARBON MONOXIDE 


High Resolution Electron Energy Loss vibrational studies of 
CO coordination to the (1010) surface of ZnO, 9:23057 
(J;US) 

Chemical Reactions 

Cocatalyzed oxidation of carbon monoxide and 
triphenylphosphine using complexes derived from 
hexarhodium hexadecacarbony! as homogeneous catalyst. 
Characterization of rhodium carbonyl intermediates, oxygen- 
18 labeling to identify oxygen atom sources, and observation 
of catalyzed oxygen atom exchange between carbon dioxide 
and water, 9:23067 (J;US) 

High Resolution Electron Energy Loss vibrational studies of 
CO coordination to the (1010) surface of ZnO, 9:23057 
(J;US) 

Hydrogenation 

Cation promotion effects in zeolite-supported F-T catalysts. 
Second quarterly report, December 1983-February 1984, 
9:22099 (R;US) 

Mechanistic studies of catalytic methanol synthesis. Final 
report, 9:22112 (R;US) 

Promotion effects on the synthesis of higher alcohols. Sixth 
quarterly report, December 1983-February 1984, 9:22113 
(R;US) 

M 


onitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Stability 
Determination of energetics and spectra of simple molecular 
systems using theoretical methods (HO.*; CO and CS 
dimers; relativistic effects in methylene), 9:23052 (R;US) 
CARBON SULFIDES 
Stability 
Determination of energetics and spectra of simple molecular 
systems using theoretical methods (HO.*; CO and CS 
dimers; relativistic effects in methylene), 9:23052 (R;US) 
CARBON TETRACHLORIDE 
Infrared Spectra 
Orientational ordering and site structure for CCl, in a krypton 
matrix, 9:23925 (J;US) 





Ton-Molecule Collisions 
Energy dependence of mode resolved vibrational excitation in 
H*/CF, and SF collisions, 9:23880 (RA;DE) 
Matrix Isolation 
Orientational ordering and site structure for CCl, in a krypton 
matrix, 9:23925 (J;US) 
CARBON TETRAFLUORIDE 
Stimulated Emission 
Continuous wave 16 » CF, laser, 9:23160 (J;US) 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
Meetings 
Proceedings of the 6. Annual Symposium of the ACIESP. 
Environmental mutagenesis and carcinogenesis, 9:23744 
(R;BR;In Portuguese) 
CARCINOMAS 


Endoscopic retrograde pancreatography in the diagnostics of 

pancreas carcinoma, 9:23642 (RA;BG;In Bulgarian) 
Radioinduction 

Mucosal structure and radon in head carcinoma dosimetry, 

9:23739 (J;GB) 
CARDIOVASCULAR DISEASES 
Diagnosis 

Arterial hypotony and the current roentgenologic research 
methods, 9:23602 (RA;BG;In Bulgarian) 

Difficulties in the roentgenologic diagnostics of arterial 
aneurisma with intracellular localisation, 9:23607 (RA;BG;In 
Bulgarian) 

CARDIOVASCULAR SYSTEM 


See also BLOOD VESSELS 
HEART 


Biomedical Radiography 
Arterial hypotony and the current roentgenologic research 
methods, 9:23602 (RA;BG;In Bulgarian) 
CARGO 
Materials Handling 
Shifts in granular bulk mineral cargoes: why they occur and 
how to avoid them, 9:21822 (R;US) 
CARIBOU 
See DEER 
CARPETBAG EVENT 
Ground Subsidence 
Calculation of early time subsidence phenomena (a 
calculational study of the Carpetbag event), 9:23475 
(RA;US) 
CATALYSIS 
Chemical Reaction Kinetics 
Model catalytic studies using metal single crystals, 9:23053 
(R;US) 
Research Programs 
Technical progress report, January 1-March 31, 1984, 9:23046 
(R;US) 


Cation promotion effects in zeolite-supported F-T catalysts. 
Second quarterly report, December 1983-February 1984, 
9:22099 (R;US) 

Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 

Chemical Preparation 

Bead catalysts for coal liquefaction and extract upgrading, 
9:21662 (RA;US) 

Cation promotion effects in zeolite-supported F-T catalysts. 
Second quarterly report, December 1983-February 1984, 
9:22099 (R;US) 

Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 

Recent developments in the integrated two-stage coal 
liquefaction program at Kerr-McGee Corporation, 9:21650 
(RA;US) 


ERA-9/12 / 114S 


Deactivation 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Novel approaches concerning catalyst deactivation. Final 
report, July 1, 1982-December 31, 1983, 9:21730 (R;US) 

Recent developments in two-stage coal liquefaction at 
Wilsonville, 9:21648 (RA;US) 

Recent developments in the integrated two-stage coal 
liquefaction program at Kerr-McGee Corporation, 9:21650 
(RA;US) 

Decomposition 

New catalysts for coal liquid upgrading. Quarterly report, June 

1-August 31, 1983, 9:21727 (R;US) 
Performance Testing 

Bead catalysts for coal liquefaction and extract upgrading, 

9:21662 (RA;US) 
Poisoning 

Electronic structure of a poisoned” transition-metal surface p, 

9:22914 (J;US) 
Promoters 

Cation promotion effects in zeolite-supported F-T catalysts. 
Second quarterly report, December 1983-February 1984, 
9:22099 (R;US) 

Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 

Promotion effects on the synthesis of higher alcohols. Sixth 
quarterly report, December 1983-February 1984, 9:22113 
(R;US) 

Regeneration 
Catalyst testing for two-stage liquefaction, 9:21663 (RA;US) 
Research 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Sorptive Properties 

Cation promotion effects in zeolite-supported F-T catalysts. 
Second quarterly report, December 1983-February 1984, 
9:22099 (R;US) 

Sulfidation 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 

CATAPHORESIS 
See ELECTROPHORESIS 
CBA (BROOKHAVEN COLLIDING BEAM ACCELERATO 
See ISABELLE STORAGE RINGS 
CELL CULTURES 
Viability 

Cell viability and repair systems in mammal cells, 9:23690 

(RA;BR;In Portuguese) 
CELL FLOW SYSTEMS 
Design 

High-speed cell sorting: a tenfold increase in sorting rate, 

9:23588 (RA;US) 
Evaluation 

High-speed cell sorting: a tenfold increase in sorting rate, 

9:23588 (RA;US) 
Uses 
Quantitative karyotyping of human chromosomes by dual beam 
flow cytometry, 9:23594 (J;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (REACTOR) 
See REACTOR CELLS 
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CELLULOSE 
Acid Hydrolysis 
Acid prehydrolysis of the lignocellulosic biomass from thistle 
“Onopordum nervosum boiss”, 9:22115 (R;ES;In Spanish) 
Effect of y-irradiation on the acidic hydrolysis of free- 
hemicellulose thistle, 9:23102 (R;ES;In Spanish) 
Chemical Radiation Effects 
Effect of y-irradiation on the acidic hydrolysis of free- 
hemicellulose thistle, 9:23102 (R;ES;In Spanish) 


Mechanism of radicals formation and transformations in cotton 
cellulose at radiation and light actions (Gamma and laser 
radiation), 9:23082 (RA;HU) 


Mechanism of radicals formation and transformations in cotton 
cellulose at radiation and light actions (Gamma and laser 
radiation), 9:23082 (RA;HU) 

CEMENTS 


Integrity and leachability of radionuclides in cement packages 
of LWR concentrated waste liquid under high water 
pressure, 9:22070 (RA;JP;In Japanese) 

CENTRAL HEATING PLANTS 
Financing 


Financial considerations for developers of district heating 
projects, 9:22815 (RA;US) 
NUCLEAR EN ATUCHA REACTOR 
See ATUCHA REACTOR 


Reflectivity measurements, 9:22180 (RA;DE) 
Coatings 
Solar hemispherical absorptance measurements on the tubes of 


CENTRIFUGAL PUMPS 
Design 


Centrifugal slurry pump wear and hydraulic studies. Phase II 
report. Experimental studies, 9:21728 (R;US) 
Performance Testing 
Centrifugal slurry pump wear and hydraulic studies. Phase II 
report. Experimental studies, 9:21728 (R;US) 
Test Facilities 
Centrifugal slurry pump wear and hydraulic studies. Phase II 
report. Experimental studies, 9:21728 (R;US) 
Wear 
Centrifugal slurry pump wear and hydraulic studies. Phase II 
report. Experimental studies, 9:21728 (R;US) 
CENTRIFUGES 
Uses 
Containment science on a cetrifuge, 9:23491 (RA;US) 
CERAMICS 
Crystallization 
Determination of the optimum crystallization conditions of a 
high thermal expansion glass-ceramic, 9:22979 (R;US) 
Flexural Strength 
Significance of phase equilibria for the development of wear 
resistant materials, 9:22939 (RA;DE;In German) 
Nondestructive Testing 
Application of NDE methods to green ceramics: initial results, 
9:23186 (R;US) 
Phase Diagrams 
Significance of phase equilibria for the development of wear 
resistant materials, 9:22939 (RA;DE;In German) 
Physical Radiation Effects 
Study of the electrophysical properties of Al,Os during high- 
temperatured irradiation in reactor (Gamma radiation and 


the first SSPS-CRS sodium receiver, 9:22193 (RA;DE) amen Tee 
Control Systems 
é i Beta Decay 
aan or Sup(132}Ce{Teub(1/2)=3.51 hours) decay, 9:24190 (RA;SU;In 
Circumsolar radiation measurement at the SSPS site, Almeria ussian) 
(Spain), 9:22177 (RA;DE) Commues 206 
. 7 Biological Effects 
Cavity receiver design, 9:22190 (RA;DE) Study of the biological effects of cerium 144 and strontium 85 
Description of Central Receiver System (CRS), 9:22166 in rats at their combined application with the organic 
(RA;DE) phosphorus pesticide phozalon ("‘agria 1060’), 9:23712 
Efficiency (RA;BG;In Bulgarian) 

Receiver efficiency Fall Measurement Campaign, 1982, 9:22195 Diagnostic Uses ' eal : ‘ 
(RA;DE) Strontium 85 and cerium 144 kinetics at their combined 
Heat Flux administration with organic phosphorus pesticide phozalon 

Heat flux distribution measurement systems, 9:22181 (RA;DE) (“Agria 1060"), 9:23665 (RA;BG;In Bulgarian) 
Heat flux distribution(HFD)/HELIOS comparisons, 9:22182 CERMETS 
(RA;DE) Heat Treatments 
Radiation input measurements with the flux analyzing system Heat-treatment of WC-Fe/Co/Ni cemented carbides, 9:22940 
(F.A.S.), 9:22183 (RA;DE) 
Heat Losses 
Convection testing of the Central Receiver System, Fall, 1982, 
9:22194 (RA;DE) Preliminary plasma spectrometric analyses for selected 
elements in some geothermal waters from Cerro Prieto, 
Effect of sun shape on flux distribution and intercept factor, Mexico, 9:22278 (R;US) 
9:22176 (RA;DE) Geothermal Wells 
Preliminary plasma spectrometric analyses for selected 
Receiver performance and results, 9:22196 (RA;DE) elements in some geothermal waters from Cerro Prieto, 
Performance Mexico, 9:22278 (R;US) 
Receiver performance and results, 9:22196 (RA;DE) CESIUM 128 
Performance Testing Mass Difference 
US solar receiver tests, 9:22202 (RA;DE) Difference mass measurements of rare- earth nuclide isobars far 
Pilot Plants from beta-stability band, 9:24189 (RA;SU;In Russian) 
Request for proposals No. 75-124: Central Receiver Solar CESIUM 133 TARGET 
Thermal Power System, Phase 1 (subsystem research Neutron Reactions 
experiments and preliminary design of a proof-of-concept Level scheme of '**Cs from the **Cs(ny)***Cs reaction, 
(pilot plant)), 9:22205 (R;US) 9:24183 (RA;SU) 
Reflectivity , CESIUM 134 
Reflectivity measurements, 9:22180 (RA;DE) Energy Levels 
Stress Analysis Level scheme of '**Cs from the '**Cs(ny)'**Cs reaction, 
Cavity receiver design, 9:22190 (RA;DE) 9:24183 (RA;SU) 
Temperature Distribution CESIUM 137 
Receiver temperature measurements, 9:22192 (RA;DE) Adsorption 
Sorption of selected radionuclides on various metal and 
Receiver thermodynamics, 9:22191 (RA;DE) polymeric materials, 9:23115 (J;GB) 





Contamination 
Cesium-137 and strontium-90 in dairy milk. Quarterly 
1st and 2nd quarter 1983, 9:23555 (R;SE;In Swedish) 


Integrity and leachability of radionuclides in cement packages 
of LWR concentrated waste liquid under high water 
pressure, 9:22070 (RA;JP;In Japanese) 


Defense waste salt disposal at the Savannah River Plant, 

9:22006 (R;US) 
Concentration 

a-B-y spectrometer for directing decontamination of soils, 
9:23556 (J;GB) 

Cesium-137 and strontium-90 in dairy milk. Quarterly report 
ist and 2nd quarter 1983, 9:23555 (R;SE;In Swedish) 

CESIUM ISOTOPES 


See also CESIUM 128 
CESIUM 134 
CESIUM 137 


Isotope Effects 
Isotopic effects in charge radii of sup(127-137)Cs, 9:24179 
(RA;SU;In Russian) 
Nuclear Radii 
Isotopic effects in charge radii of sup(127-137)Cs, 9:24179 
(RA;SU;In Russian) 
CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHAPMAN-KOLMOGOROV EQUATION 
Randomness 
Randomized random walk on a random walk, 9:24393 (R;IT) 
CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGED PARTICLE DETECTION 


See also ELECTRON DETECTION 
MUON DETECTION 
PION DETECTION 


Ge Semiconductor Detectors 
Using germanium detector for spectrometry of charged 
particles in the energy range till 100 MeV, 9:23380 
(RA;SU;In Russian) 
Multiwire Proportional Chambers 
Development and test of MWPC’s for neutron induced 
reactions, 9:23409 (RA;DE) ~ 
Position Sensitive Detectors 
Large-area position-sensitive time-of-flight counter for neutrons 
and charged particles, 9:23407 (RA;DE) 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 


See also DEUTERONS 
IONS 


Origin 
Obtaining charged particles as singularities in a topologically 
nontrivial Kaluza-Klein world, 9:24013 (R;GB) 
CHARGED-PARTICLE ACTIVATION 


See ACTIVATION ANALYSIS 
CHARGED PARTICLES 


CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
Photoproduction 


Charm photoproduction cross section at 20GeV, 9:23972 
(R;GB) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 


Chemical Composition 
Coal gasification research studies. Project 61063 quarterly 
report, May 20-August 19, 1983, 9:21683 (R;US) 
Properties 


Active sites in char gasification. First quarterly progress 
report, September 1983-December 1983, 9: 21733 (R;US) 
Gasification 


Active sites in char gasification. First quarterly progress 
report, September 1983-December 1983, 9:21733 (R;US) 

Importance of active sites for char gasification in oxygen (air) 
and carbon dioxide. Annual report, October 1982-September 
1983, 9:21743 (R;US) 
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Oxidation/gasification of carbon residue on retorted oil shale. 
Final report, 9:21936 (R;US) 
Oxidation 
Modeling of CWM droplet combustion. Final report, 9:21829 
(R;US) 
Oxidation/ tion of carbon residue on retorted oil shale. 
Final report, 9:21936 (R;US) 


Properties 
Sorption of lead, cadmium, arsenic, and selenium by coal, char, 
and ash, 9:21788 (RA;US) 
Surface Properties 
Active sites in char gasification. First quarterly progress 
report, September 1983-December 1983, 9:21733.(R;US) 
CHEMICAL EXPLOSIONS 
Stochastic Processes 
Transient evolution towards a unique stable state: Stochastic 
analysis of explosive behavior in a chemical system, 9:23124 
(J;US) 
CHEMICAL HEAT PUMPS 
Clathrates 
Heat pump cool storage in a clathrate of freon, 9:22634 (J;US) 


Heat pump cool storage in a clathrate of freon, 9:22634 (J;US) 
Technology Assessment 
Heat pump cool storage in a clathrate of freon, 9:22634 (J;US) 
Thermochemical Heat Storage 
Heat pump cool storage in a clathrate of freon, 9:22634 (J;US) 
CHEMICAL INDUSTRY 
Process Control 
Process control: practice, research, and education, 9:23139 
G;US) 
Raw Materials 
Commodity chemicals from renewable resources: a chemicals 
industry model, 9:22136 (R;US) 
CHEMICAL REACTION KINETICS 
Research Programs 
Nuclear methods in chemical kinetics. Final technical report, 
January 1, 1967-March 30, 1984, 9:23107 (R;US) 
CHEMICAL REACTORS 
Design 
Two-stage process for conversion of synthesis gas to high 
quality transportation fuels. Quarterly report, 8 June-30 
September 1983, 9:22098 (R;US) 
Fluid Mechanics 
Study of ebullated bed fluid dynamics. Final progress report, 
September 1980-July 1983, 9:21723 (R;US) 
CHEMICALS 
See SOLVENTS 
SURFACTANTS 
CHEMISTRY 
See also GEOCHEMISTRY 
RADIATION CHEMISTRY 
Research Programs 
Reports of the ASAHI Glass Foundation for Industrial 
Technology. Volume 35, 1979, 9:23001 (R;US) 
CHERENKOV COUNTERS 
Alignment 
Experimental correction of the optical system containing 
elastic reflecting elements, 9:23394 (R;SU;In Russian) 
Cascade Showers 
Choice of particle tracing thresholds while calculating 
electron-cascades in radiators of Cherenkov shower 
spectrometers, 9:23371 (RA;SU;In Russian) 


Ring image Cerenkov detector for the CERN Omega 
Spectrometer, 9:23427 (R;GB) 
Optical Systems 
Experimental correction of the optical system containing 
elastic reflecting elements, 9:23394 (R;SU;In Russian) 
Particle Tracks 
Choice of particle tracing thresholds while calculating 
electron-cascades in radiators of Cherenkov shower 
spectrometers, 9:23371 (RA;SU;In Russian) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
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CHERENKOV RADIATION 
Energy Spectra 
Vavilov-Cherenkov radiation as a source of photoradiation 
process in the electron tracks, 9:22084 (RA;HU) 
CHINESE HAMSTER 
See HAMSTERS 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 
CHLORELLA 
Biological Radiation Effects 
Effect of gamma radiation on chlorophylls content, net 
photosynthesis and respiration of chlorella pyrenoidosa, 
9:23715 (R;ES;In Spanish) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
CHLOROFORM 
PVC 


Solvent Properties 
Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984, 9:21770 
(R;US) 
CHLORINATED AROMATIC HYDROCARBONS 
Distillation 
Development of a process for PCB removal from triaryl 
phosphate hydraulic fluids by vacuum distillation, 9:23043 
(J;US) 
CHLORINE 
Electronic Structure 
Electronic structure of Cl. from 5 to 15 eV by electron energy 
loss spectroscopy, 9:23924 (J;US) 
Electron-Molecule Collisions 
Electronic structure of Cle from 5 to 15 eV by electron energy 
loss spectroscopy, 9:23924 (J;US) 
CHLORINE 36 
Energy Levels 
Study on the high-excited states of 7*Na, **Cl and “'K, 
9:24103 (RA;SU;In Russian) 
CHLORINE 38 
Radioassay 
Determination of chlorinated pesticides in urine by molecular 
neutron activation analysis, 9:23039 (J;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE IONS 
Electron-Ion Collisions 
Absolute cross section measurements for electron-impact 
ionization of twice charged ions Ti, Fe**, Ar™*, Cl** and 
F*, 9:23877 (RA;DE) 
CHLORINE ISOTOPES 


See also CHLORINE 36 
CHLORINE 38 


Neutron Reactions 
Evidence for space parity nonconservation effects in the 
integral gamma spectrum of the (n, y) reaction on Cl, Br, 
Cd, Sn and La nuclei, 9:24108 (RA;SU;In Russian) 
CHLORINE LOGS 
See NEUTRON-GAMMA LOGGING 
2-CHLORO-1,3-BUTADIENE 
See NEOPRENE 
CHLOROBUTADIENE 
See NEOPRENE 
CHLOROFORM 
Detection 
Monitoring of electrochemically inactive compounds by 
amperometric toxic gas sensors, 9:23501 (R;US) 
CHLOROPRENE 
See NEOPRENE 
CHO CELLS 
Cell Killing 
Microsome-mediated cytotoxicity to CHO cells, 9:23680 
(J;NL) 
Mutation Frequency 
Evaluation of an exposure system using cells grown on 
collagen gels for detecting highly volatile mutagens in the 
CHO/HGPRT mutation assay, 9:23753 (J;US) 


CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMIUM 
Catalytic Effects 
Enhancement of methane gas production using an industrial 
waste in anaerobic digestion, 9:22108 (J;US) 
Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Physical Properties 
Mcgraw-hill/cindas data series on material properties. Volume 
3-1. Properties of selected ferrous alloying elements. Data 
book, 9:22845 (R;US) 
CHROMIUM 52 
E3-Transitions 
Isoscalar octupole transition rates in ©°Ti, **Cr, and 7*Pb from 
model-independent analyses of 104 MeV a-particle 
scattering, 9:24139 (RA;DE) 
Nuclear Radii 
1 fsub(7/2) isotone and isotope differences of nuclear matter 
densities, 9:24347 (RA;DE) 
Particle Interactions 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
Shell Models 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
CHROMIUM 52 TARGET 
Alpha Reactions 
Optical potentials and isoscalar transition rates from 104 MeV 
alpha-particle scattering by the N=28 isotones **Ca, Ti 
and ®Cr, 9:24138 (RA;DE) 
CHROMIUM ALLOYS 


See also NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 


Corrosion Resistance 

Corrosion behavior of experimental Ni-Cr-Mo-W-AI-Ti-Zr-C 

alloys in simulated advanced-HTGR helium, 9:22870 (R;US) 
Mechanical Properties 

MechanicAl-property data Ti-6al-2Zr-2Sn-2mo-2Cr alloy. 

solution treated and aged plate, 9:22847 (R;US) 
Physical Radiation Effects 

Moessbauer study on Fe-Cr alloys after electron and ion 

irradiation, 9:22891 (RA;SU;In Russian) 
CHROMIUM IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 1s212I’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

CHROMIUM OXIDES 
Sprayed Coatings 

Stability of plasma-sprayed coatings tested at White Sands 

Solar Facility, 9:22271 (J;GB) 
Thermal Degradation 

Stability of plasma-sprayed coatings tested at White Sands 

Solar Facility, 9:22271 (J;GB) 
CHROMIUM-MOLYBDENUM STEELS 
Fabrication 

Fabrication of modified 9 Cr-1 Mo steel test article for 
exposure in sodium components test loop at Energy 
Technology Engineering Center, 9:22905 (R;US) 

Mechanical 

Fabrication of modified 9 Cr-1 Mo steel test article for 
exposure in sodium components test loop at Energy 
Technology Engineering Center, 9:22905 (R;US) 

Microstructure 

Microstructural evaluation of a ferritic stainless steel by small 
angle neutron scattering (Fe9Cr1Mo with V, Nb additions), 
9:22908 (R;US) 

CHROMIUMSNICKEL STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 





Corrosion 
Corrosion testing of austenitic 25Cr20Ni steel UHB stainless 25 
L in nitric acid and oxidizing metal ions containing nitric 
acid solutions, 9:22896 (R;DE;In German) 


On the existence of a low strain rate regime during high 
temperature deformation of a superplastic 25.7% Cr - 6.6% 
Ni steel, 9:22933 (J;US) 
Physical Radiation Effects 
Distribution specifications of radiation porosity near grain 
boundaries in stainless steels, 9:22888 (RA;SU;In Russian) 
Strain Rate 
On the existence of a low strain rate regime during high 
temperature deformation of a superplastic 25.7% Cr - 6.6% 
Ni steel, 9:22933 (J;US) 
Temperature Effects 
On the existence of a low strain rate regime during high 
temperature deformation of a superplastic 25.7% Cr - 6.6% 
Ni steel, 9:22933 (J;US) 
Tensile Properties 
On the existence of a low strain rate regime during high 
temperature deformation of a superplastic 25.7% Cr - 6.6% 
Ni steel, 9:22933 (J;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Radioinduction 
Chromosomal aberrations in lymphocytes from human 
peripheral blood, chronically irradiated in vitro at different 
temperature conditions, 9:23702 (RA;BG;In Bulgarian) 
Cytogenetical effect from combined impact of taliblastine and 
gamma rays on rat bone marrow cells in vivo, 9:23704 
(RA;BG;In Bulgarian) 
Genetic risks estimation from chronic gamma irradiation, 
9:23703 (RA;BG;In Bulgarian) 
Temperature Dependence 
Chromosomal aberrations in lymphocytes from human 
peripheral blood, chronically irradiated in vitro at different 
temperature conditions, 9:23702 (RA;BG;In Bulgarian) 
CHROMOSOME ABERRATIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 
See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 
See CHROMOSOMAL ABERRATIONS 
CHRONIC IRRADIATION 
Indicators 
Relative frequency of acute and chronic gamma irradiation 
according to the index oocytes loss, 9:23708 (RA;BG;In 
Bulgarian) 
Comparative Evaluations 
Effects of acute vs. chronic radiation on spermatogenesis, 
9:23728 (RA;US) 
M 
Genetic risks estimation from chronic gamma irradiation, 
9:23703 (RA;BG;In Bulgarian) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CIRENE REACTOR 
Control Elements 
CIRENE program: experience gained in development of 
technology, 9:22393 (RA;JP) 
Pressure Tubes 
CIRENE program: experience gained in development of 
technology, 9:22393 (RA;JP) 
Research Programs 
CIRENE program: experience gained in development of 
technology, 9:22393 (RA;JP) 


CIRENE program: experience gained in development of 
technology, 9:22393 (RA;JP) 


See URBAN AREAS 
CLADDING-FUEL INTERACTIONS 
See FUEL-CLADDING INTERACTIONS 
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CLATHRATES 
Thermochemical Heat Storage 
Heat pump cool storage in a clathrate of freon, 9:22634 (J;US) 
CLAYS 


See also BENTONITE 
ILLITE 
SMECTITE 


Forecasting 

Statistical study to determine feasibility of resistivity, water 
content, and grain density as indicators of clay and/or 
zeolite content, 9:23788 (R;US) 

Leaching 

Interactions of tailings leachate with local liner materials found 
at Canonsburg, Pennsylvania (Unamended and amended 
forms; amendments include either 2% iron oxide or 2% 
manganese-saturated green-sand zeolite), 9:22004 (R;US) 

Physical Properties 

Use of clays as buffers in radioactive repositories, 9:22039 
(R;SE) 

CLEAN WATER ACT 

Prior to April 1980, FEDERAL WATER POLLUTION 
CONTROL ACT was used to index this concept. 

Amendments 
Clean Water Act amendments: non-point source management 
program, 9:23574 (B;US) 
CLIMATES 
Mathematical Models 
Climatic effects of atmospheric carbon dioxide, 9:23516 (J;US) 
CLINCH RIVER BREEDER REACTOR 
Breeding Ratio 

Confirmation of the calculated breeding ratio for CRBRP, 
9:22430 (J;US) 

Impacts of data covariances on the calculated breeding ratio 
for CRBRP, 9:22429 (J;US) 

Performance 
Impacts of data covariances on the calculated breeding ratio 
for CRBRP, 9:22429 (J;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILIT 
See LAMPF LINAC 
CLOTHES WASHERS 
Energy Conservation 
Washer with electrolytic water dissociation, 9:22801 (R;XE) 
Energy Consumption 
Washer with electrolytic water dissociation, 9:22801 (R;XE) 
CLOUDS 

Limited to clouds in the earth atmosphere; for interstellar clouds 

see COSMIC DUST or COSMIC GASES. 
Daily Variations 

Variation of arctic cloud cover during summer 1979. Part 1, 

9:23497 (R;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 

CNA REACTOR 
See ATUCHA REACTOR 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
Biological Effects 
Effects of coal-fired electricity, 9:21803 (BA;US) 
Chemical Bonds 

Wyodak coal structure and liquefaction mechanism from model 

solvent studies, 9:21658 (RA;US) 
Chemical Composition 

Combustion characteristics of Occidental coal-oil mixtures, 
9:21826 (R;US) 

Continuous unit studies of staged coal liquefaction reactions, 
9:21659 (RA;US) 

Fracture toughness of coal: variability between seams and 
correlation with its grindability and chemical characteristics, 
9:21760 (RA;US) 

Functional groups and heteroatoms in coal, 9:21777 (BA;US) 

Integration of advanced preparation with coal liquefaction. 
First quarterly technical progress report for October 1- 
December 31, 1983, 9:21731 (R;US) 

Low temperature liquefaction of North Dakota lignite, 9:21665 
(RA;US) 
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Nuclear techniques for multiphase flow characterization, 
9:21774 (J;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

X-ray diffraction and scattering studies of coal constituents. 
Final technical report, January 1-December 31, 1983, 
9:21764 (R;US) 

Chemical Reactions 
Functional groups and heteroatoms in coal, 9:21777 (BA;US) 
Chemistry 

Reaction calorimetery for coal chemistry and catalysis. 

Quarterly report, February 1-April 30, 1984, 9:21768 (R;US) 
Cleaning 

Bench-scale development of the TRW process for cleaning 
coal (gravimelt process). Quarterly technical progress report, 
November 1983-February 1984, 9:21736 (R;US) 

Evaluate mobile in-pit coal cleaning systems. Final report, 
9:21820 (R;US) 

Using more coal, 9:21824 (J;US) 

Cocombustion 
Net energy from municipal solid waste, 9:22121 (BA;US) 
Combustion 

Combustion of calcium-exchanged coal. First quarterly report, 
9:21832 (R;US) 

Mathematical modeling of combustion and gasification of a wet 
coal slab-I, 9:21750 (J;GB) 

Mathematical modeling of combustion and gasification of a wet 
coal slab-II: mode of combustion, steady state multiplicities 
and extinction, 9:21751 (J;GB) 

Combustion Products 

Burner criteria for NOx control. Volume 2. Heavy-oil and 
coal-fired furnaces and the evaluation of radiative heat 
transfer models. Final report on phase 2, Jul 74-Jul 75, 
9:23224 (R;US) 

Control of criteria and non-criteria pollutants from coal/liquid 
mixture combustion. Final report Nov 81-Nov 82, 9:21792 
(R;US) 

Evaluation of low emission coal burner technology on 
industrial boilers. Annual report No. 2, Oct 79-Sep 80, 
9:21836 (R;US) 

Soil attenuation of leachates from low-rank coal combustion 
wastes: a literature survey, 9:21787 (R;US) 

Cross-Linking 
Wyodak coal structure and liquefaction mechanism from model 
solvent studies, 9:21658 (RA;US) 
Dealkylation 
Coal transformation chemistry. Final report, 9:21763 (R;US) 
Denitrification 

Effect of rapid heating on coal nitrogen and sulfur release. 

Final report, 9:21726 (R;US) 
Density 

Multienergy gamma densitometry: analysis of composite 

material, 9:21775 (J;US) 
Depolymerization 

Deploymerization of coal by direct solvent attack. Semi-annual 
report, April 1, 1983-August 31, 1983, 9:21766 (R;US) 

Superacid catalyzed coal conversion chemistry. 1st and 2nd 
quarterly technical progress reports, September 1, 1983- 
March 30, 1984, 9:21735 (R;US) 

Desulfurization 

Bench-scale development of the TRW process for cleaning 
coal (gravimelt process). Quarterly technical progress report, 
November 1983-February 1984, 9:21736 (R;US) 

Effect of rapid heating on coal nitrogen and sulfur release. 
Final report, 9:21726 (R;US) 

Devolatilization 

Effect of rapid heating on coal nitrogen and sulfur release. 

Final report, 9:21726 (R;US) 
Dissolution 

First stage dissolution studies, 9:21656 (RA;US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Final report, November 1978-September 
1983, 9:21669 (R;US) 


ig 
Analysis of coal pyrolysis and drying history for various coal 
geometries, 9:21708 (RA;US) 


COAL 
Optical Microscopy 


Mathematical modeling of combustion and gasification of a wet 
coal slab-I, 9:21750 (J;GB) 
Environmental Effects 
Effects of coal-fired electricity, 9:21803 (BA;US) 
Exports 

Environmental assessment of increased US coal exports. Draft 

final report, 9:21839 (R;US) 
Flow Rate 

Coal flow meter development. Phase II. Laboratory 

evaluation, 9:23440 (R;US) 
Fluidized-Bed Combustion 

Increased coal use through new industrial boilers, 9:21841 
(BA;US) 

Production of steam for electricity generation or other uses 
from high-ash coals using fluidised bed combustion 
techniques, 9:21835 (R;XE) 

Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 

Fractionation 

Coal preparation for two stage liquefaction. Quarterly report, 

January 1-March 31, 1984, 9:21737 (R;US) 
Fracture Properties 

Fracture toughness of coal: variability between seams and 
correlation with its grindability and chemical characteristics, 
9:21760 (RA;US) 

Studies of fracture mechanics of coal. Final technical report, 1 
June 1979-30 November 1980, 9:21758 (R;US) 

Studies of fracture mechanics of coal. Phase II. Final technical 
report, 10 April 1981-31 July 1982, 9:21759 (R;US) 

Fragmentation 

Basic research on coal fragmentation and dust entrainment. 
Volume 1. Technical information. Open file report (final) 19 
March 1981-19 May 1982, 9:21796 (R;US) 

Basic research on coal fragmentation and dust entrainment. 
Volume 2. Appendix information. Open file report (final) 19 
Mar 1981-19 May 1982, 9:21797 (R;US) 

Fuel Consumption 

Coal economics data base: coal availability for synthetic fuels 

development. Final report, 9:22690 (R;US) 
Gamma Spectra 

A specific Monte Carlo model for the neutron-capture prompt 

gamma-ray analyzers for bulk media, 9:21773 (J;US) 
Hydrogenation 

Deuterium tracer method for investigating the chemistry of 
coal liquefaction. Final technical progress report, October 
1979-September 1981, 9:21668 (R;US) 

Ignition 

Kinetics of coal oxidation for investigation of spontaneous 

ignition, 9:21761 (RA;US) 
Laser-Radiation Heating 

Effect of rapid heating on coal nitrogen and sulfur release. 

Final report, 9:21726 (R;US) 
Materials Handling 

Shifts in granular bulk mineral cargoes: why they occur and 

how to avoid them, 9:21822 (R;US) 
Minerals 

Optimization studies of various coal-conversion systems: a 
mathematical model for coal liquefaction in the solvent 
refined coal process. Final report, 9:21666 (R;US) 

Moessbauer Effect 

Characterization of Egyptian coal from Sinai using Moessbauer 

spectroscopy, 9:21771 (R;IT) 
Molecular Structure 

Aromaticity in coal, 9:21776 (BA;US) 

Functional groups and heteroatoms in coal, 9:21777 (BA;US) 

Wyodak coal structure and liquefaction mechanism from model 
solvent studies, 9:21658 (RA;US) 

Nuclear Magnetic Resonance 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Optical Microscopy 

Coal preparation for two stage liquefaction. Quarterly report, 

January 1-March 31, 1984, 9:21737 (R;US) 





Coal transformation chemistry. Final report, 9:21763 (R;US) 

Kinetics of coal oxidation for investigation of spontaneous 
ignition, 9:21761 (RA;US) 

Petrography 

Coal preparation for two stage liquefaction. Quarterly report, 
January 1-March 31, 1984, 9:21737 (R;US) 

Determination of underground coal gasification burn 
temperatures using thermal metamorphism of coal macerals 
as a geothermometer, 9:21703 (RA;US) 

Prices 

Coal economics data base: coal availability for synthetic fuels 

development. Final report, 9:22690 (R;US) 
Production 

Environmental assessment of increased US coal exports. Draft 

final report, 9:21839 (R;US) 


Analysis of coal pyrolysis and drying history for various coal 
geometries, 9:21708 (RA;US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Radiation Detection 
A specific Monte Carlo model for the neutron-capture prompt 
gamma-ray analyzers for bulk media, 9:21773 (J;US) 
Reduction 
Coal transformation chemistry. Final report, 9:21763 (R;US) 
Solvolysis 

Deploymerization of coal by direct solvent attack. Semi-annual 

report, April 1, 1983-August 31, 1983, 9:21766 (R;US) 
Sorptive Properties 
Sorption of lead, cadmium, arsenic, and selenium by coal, char, 
and ash, 9:21788 (RA;US) 
Statistical Data 
Coal distribution, January-December, 1983, 9:21886 (R;US) 
Structural Chemical Analysis 

Aromaticity in coal, 9:21776 (BA;US) 

Coal transformation chemistry. Final report, 9:21763 (R;US) 

X-ray diffraction and scattering studies of coal constituents. 
Final technical report, January 1-December 31, 1983, 
9:21764 (R;US) 

Tensile Properties 

Studies of fracture mechanics of coal. Final technical report, 1 

June 1979-30 November 1980, 9:21758 (R;US) 
Trade 

International steam coal trade: a summary comparison of the 

Atlantic and Pacific markets, 9:22689 (R;GB) 
Ultimate Strength 

Fracture toughness of coal: variability between seams and 
correlation with its grindability and chemical characteristics, 
9:21760 (RA;US) 

Studies of fracture mechanics of coal. Phase II. Final technical 
report, 10 April 1981-31 July 1982, 9:21759 (R;US) 

COAL BURNING APPLIANCES 
Air Pollution Control 
Analysis of residential coal stove emissions. Final report, June 
1982-July 1983, 9:22762 (R;US) 
COAL CHEMICALS 
See COAL EXTRACTS 
COAL DEPOSITS 
See also COAL SEAMS 
Aerial Surveying 

Measurement of dynamic reservoir conditions. Technical 

progress report, November 1983, 9:21805 (R;US) 


Measurement of dynamic reservoir conditions. Technical 
progress report, November 1983, 9:21805 (R;US) 
Geologic Faults 
Measurement of dynamic reservoir conditions. Technical 
progress report, November 1983, 9:21805 (R;US) 
Fissures 


Measurement of dynamic reservoir conditions. Technical 
progress report, November 1983, 9:21805 (R;US) 
Hydraulic Fracturing 
Studies of fracture mechanics of coal. Phase II. Final technical 
report, 10 April 1981-31 July 1982, 9:21759 (R;US) 
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Stratigraphy 
Measurement of dynamic reservoir conditions. Technical 
progress report, November 1983, 9:21805 (R;US) 
COAL EXTRACTS 
Solvent Extraction 
First stage dissolution studies, 9:21656 (RA;US) 
COAL FINES 
Air Pollution Control 
Laboratory tests for selecting wetting agents for coal dust 
control. Report of investigations/1983, 9:21811 (R;US) 
Combustion 
Vaporization and devolatilization of coal water sprays. Fourth 
quarterly report for the period ending August 11, 1983, 
9:21830 (R;US) 
Devolatilization 
Vaporization and devolatilization of coal water sprays. Fourth 
quarterly report for the period ending August 11, 1983, 
9:21830 (R;US) 
Electric Conductivity 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
Electrophoresis 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
Surface Area 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
Surface Properties 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
COAL GASIFICATION 
See also BI-GAS PROCESS 
FISCHER-TROPSCH/MOBIL PROCESS 
PEATGAS PROCESS 
WESTINGHOUSE GASIFICATION PROCESS 
Air Pollution Control 
Environmental assessment: source test and evaluation report - 
rectisol acid gas removal. Final report, Aug 81-Oct 83, 
9:21783 (R;US) 
Bench-Scale Experiments 
Correlation of laboratory-scale coal gasification data with the 
Rawlins underground coal gasification-steeply dipping bed 
tests, 9:21712 (RA;US) 
Bibliographies 
Coal-based synfuels: a current awareness bulletin, 9:21745 
(J;US) 
Chemical Reaction Kinetics 
Fundamental studies on coal gasification mechanisms. Final 
report, February 1982-July 1983, 9:21742 (R;US) 
Importance of active sites for char gasification in oxygen (air) 
and carbon dioxide. Annual report, October 1982-September 
1983, 9:21743 (R;US) 
Chemical Reactions 
Coal gasification - the key to coal conversion, 9:21752 (BA;US) 
Chemical Reactors 
Correlation of laboratory-scale coal gasification data with the 
Rawlins underground coal gasification-steeply dipping bed 
tests, 9:21712 (RA;US) 
Comparative Evaluations 
Comparative economics of substitute natural gas production by 
underground coal gasification and surface gasification of 
western coal, 9:21714 (RA;US) 
Economics 
Coal gasification - the key to coal conversion, 9:21752 (BA;US) 
Comparative economics of substitute natural gas production by 
underground coal gasification and surface gasification of 
western coal, 9:21714 (RA;US) 
Environmental Effects 
Ground-water quality effects of an underground coal 
gasification experiment, 9:21804 (B;US) 
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Fluidized Bed 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Quarterly progress 
report, October 1-December 31, 1982, 9:21680 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Quarterly progress 
report, April 1-June 30, 1982, 9:21678 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Fourth quarter 
progress report, July 1-September 30, 1982, 9:21679 (R;US) 

Coal gasification research studies. Project 61063 quarterly 
report, May 20-August 19, 1983, 9:21683 (R;US) 

Health Hazards 

Mutagenic and toxic activity of environmental effluents from 

underground coal gasification experiments, 9:23759 (J;US) 
Information 

Coal-based synfuels: a current awareness bulletin, 9:21745 

(J;US) 
Mathematical Models 

Mathematical modeling of combustion and gasification of a wet 
coal slab-I, 9:21750 (J;GB) 

Mathematical modeling of combustion and gasification of a wet 
coal slab-II: mode of combustion, steady state multiplicities 
and extinction, 9:21751 (J;GB) 

Pilot Plants 
Centralia partial-seam CRIP test, 9:21744 (RA;US) 
Research Programs 

Coal gasification in the United States: Present and future, 
9:21754 (J;US) 

Coal gasification research studies. Project 61063 quarterly 
report, May 20-August 19, 1983, 9:21683 (R;US) 

Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 

Solid Wastes 

Coal conversion solid waste disposal, 9:21801 (BA;US) 
Technology Assessment 

Coal gasification - the key to coal conversion, 9:21752 (BA;US) 
Technology Transfer 

Coal gasification in the United States: Present and future, 
9:21754 (J;US) 

Waste Water 

Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 

COAL GASIFICATION PLANTS 
Chemical Reactors 

Great Plains ASPEN Model Development. Technical progress 

report, 2/1/84-2/29/84, 9:21681 (R;US) 
Computerized Simulation 

Great Plains ASPEN model development. Technical progress 
report, January 1-31, 1984, 9:21682 (R;US) 

Great Plains ASPEN Model Development. Technical progress 
report, 2/1/84-2/29/84, 9:21681 (R;US) 

Data Acquisition Systems 

Great Plains ASPEN model development. Technical progress 
report, January 1-31, 1984, 9:21682 (R;US) 

Great Plains ASPEN Model Development. Technical progress 
report, 2/1/84-2/29/84, 9:21681 (R;US) 

Environmental Effects 

Health and environmental monitoring at the University of 
Minnesota-Duluth coal gasification facility, 9:21755 (J;US) 

Industrial hygiene experience with low-BTU coal gasification, 
9:21756 (J;US) 

Health Hazards 

Health and environmental monitoring at the University of 
Minnesota-Duluth coal gasification facility, 9:21755 (J;US) 

Industrial hygiene experience with low-BTU coal gasification, 
9:21756 (J;US) 

Measuring Instruments 

Instrumentation and control for fossil energy. Quarterly 
technical progress report, July-September 1983, 9:21644 
(R;US) 

Monitoring 

Health and environmental monitoring at the University of 
Minnesota-Duluth coal gasification facility, 9:21755 (J;US) 

Industrial hygiene experience with low-BTU coal gasification, 
9:21756 (J;US) 


Research Programs 


On-Line Measurement Systems 
Contamination of optical windows by a dust-laden stream 
(Laser-based diagnostic systems for in-situ characterization 
of entrained particles and gas-phase species), 9:21718 (R;US) 
Process Control 
Instrumentation and control for fossil energy. Quarterly 
technical progress report, July-September 1983, 9:21644 
(R;US) 
COAL INDUSTRY 
Productivity 
Technological change in US coal mining: issues and evidence, 
9:21818 (J;GB) 
COAL LIQUEFACTION 
See also EXXON LIQUEFACTION PROCESS 
FISCHER-TROPSCH/MOBIL PROCESS 
H-COAL PROCESS 


SRC-II PROCESS 
TSL PROCESS 


Bibliographies 

Coal-based synfuels: a current awareness bulletin, 9:21745 

(J;US) 
Catalysis 

Studies in coal liquefaction with application to the SRC and 
related processes. Final report, November 1978-September 
1983, 9:21669 (R;US) 

Catalysts 

Bead catalysts for coal liquefaction and extract upgrading, 
9:21662 (RA;US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Enhanced catalysis by solvent improvement (No text), 9:21660 
(RA;US) 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 

Superacid catalyzed coal conversion chemistry. Ist and 2nd 
quarterly technical progress reports, September 1, 1983- 
March 30, 1984, 9:21735 (R;US) 

Chemistry 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Deuterium tracer method for investigating the chemistry of 
coal liquefaction. Final technical progress report, October 
1979-September 1981, 9:21668 (R;US) 

Superacid catalyzed coal conversion chemistry. Ist and 2nd 
quarterly technical progress reports, September 1, 1983- 
March 30, 1984, 9:21735 (R;US) 

Data Base Management 
ESCOE Engineering Program. Quarterly report, January 1- 
March 31, 1984, 9:21667 (R;US) 
Dehydrogenation 
First stage dissolution studies, 9:21656 (RA;US) 
Hydrogen Transfer 
First stage dissolution studies, 9:21656 (RA;US) 
Information 

Coal-based synfuels: a current awareness bulletin, 9:21745 

(J;US) 
Meetings 

Direct coal liquefaction contractors’ review meeting, 9:21645 

(R;US) 
Organic Solvents 

Advanced coal liquefaction catalyst development. Quarterly 
progress report No. 7, April 1-June 30, 1983, 9:21725 (R;US) 

Enhanced catalysis by solvent improvement (No text), 9:21660 
(RA;US) 

Wyodak coal structure and liquefaction mechanism from model 
solvent studies, 9:21658 (RA;US) 

Research Programs 

ESCOE Engineering Program. Quarterly report, January 1- 

March 31, 1984, 9:21667 (R;US) 
rly technical progress report, October 1-December 30, 
1983, 9:21821 (R;US) 





Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Final report, November 1978-September 
1983, 9:21669 (R;US) 

Solid Wastes 
Coal conversion solid waste disposal, 9:21801 (BA;US) 
Temperature Dependence 

Low temperature liquefaction of North Dakota lignite, 9:21665 

(RA;US) 
Tracer Techniques 

Deuterium tracer method for investigating the chemistry of 
coal liquefaction. Final technical progress report, October 
1979-September 1981, 9:21668 (R;US) 

Yields 

Integration of advanced preparation with coal liquefaction. 
First quarterly technical progress report for October 1- 
December 31, 1983, 9:21731 (R;US) 

COAL LIQUEFACTION PLANTS 
Centrifugal Pumps 

Centrifugal slurry pump wear and hydraulic studies. Phase II 

report. Experimental studies, 9:21728 (R;US) 
Fuel Feeding Systems 

Confirmation test for gas/slurry flow in SRC-I coal 
liquefaction process. Internal R & D final report, 9:21719 
(R;US) 

Heat Exchangers 

Confirmation test for gas/slurry flow in SRC-I coal 
liquefaction process. Internal R & D final report, 9:21719 
(R;US) 

Measuring Instruments 

Instrumentation and control for fossil energy. Quarterly 
technical progress report, July-September 1983, 9:21644 
(R;US) 

Process Control 

Instrumentation and control for fossil energy. Quarterly 
technical progress report, July-September 1983, 9:21644 
(R;US) 

COAL LIQUIDS 
Boiling Points 

Evaluation of thermophysical properties correlations for coal 

liquids with equations of state, 9:21757 (R;US) 
Catalysts 

Continuous unit studies of staged coal liquefaction reactions, 

9:21659 (RA;US) 
Chemical Composition 

Integration of advanced preparation with coal liquefaction. 
First quarterly technical progress report for October 1- 
December 31, 1983, 9:21731 (R;US) 

Synthetic fuel aromaticity and staged combustion, 9:21724 
(R;US) 

Chemical Properties 

Integration of advanced preparation with coal liquefaction. 
First quarterly technical progress report for October 1- 
December 31, 1983, 9:21731 (R;US) 

Combustion Properties 

Evaluation of Exxon donor solvent full-range distillate as a 

utility boiler fuel. Final report, 9:21741 (R;US) 
Deashing 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 

ITSL process oil characterization Wilsonville and Lummus, 
9:21651 (RA;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

Recent developments in the integrated two-stage coal 
liquefaction program at Kerr-McGee Corporation, 9:21650 
(RA;US) 

Demetallization 

Novel approaches concerning catalyst deactivation. Final 

report, July 1, 1982-December 31, 1983, 9:21730 (R;US) 
Denitrification 

Enhancement of catalyst performance in upgrading liquefied 
coal, 9:21747 (J;US) 

New catalysts for coal liquid upgrading. Quarterly report, June 
1-August 31, 1983, 9:21727 (R;US) 
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Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 

Density 

Evaluation of thermophysical properties correlations for coal 

liquids with equations of state, 9:21757 (R;US) 
Equations of State 

Evaluation of thermophysical properties correlations for coal 

liquids with equations of state, 9:21757 (R;US) 
Evaporation 

Chemical effects in vaporizing synthetic fuels. Final report, 

June 23-November 30, 1981, 9:21765 (R;US) 
Fractionation 

Integrated analytical approach for the detailed chemical 
characterization of coal liquefaction process materials, 
9:21653 (RA;US) 

Recent developments in the integrated two-stage coal 
liquefaction program at Kerr-McGee Corporation, 9:21650 
(RA;US) 

Synthetic fuel aromaticity and staged combustion, 9:21724 
(R;US) 

Gas Chromatography 

Process-related effects on chemical composition of direct coal 

liquefaction materials, 9:21652 (RA;US) 
Gel Permeation Chromatography 

Integrated analytical approach for the detailed chemical 
characterization of coal liquefaction process materials, 
9:21653 (RA;US) 

Hydrogenation 

Bead catalysts for coal liquefaction and extract upgrading, 
9:21662 (RA;US) 

Catalyst testing for two-stage liquefaction, 9:21663 (RA;US) 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Continuous unit studies of staged coal liquefaction reactions, 
9:21659 (RA;US) 

Kinetics and mechanism of catalytic hydroprocessing of 
components of coal-derived liquids. Nineteenth quarterly 
report, November 16, 1983-February 15, 1984, 9:21672 
(R;US) 

New catalysts for coal liquid upgrading. Quarterly report, June 
1-August 31, 1983, 9:21727 (R;US) 

Novel approaches concerning catalyst deactivation. Final 
report, July 1, 1982-December 31, 1983, 9:21730 (R;US) 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

Recent developments in two-stage coal liquefaction at 
Wilsonville, 9:21648 (RA;US) 

Refining of syncrudes from direct coal liquefaction processes, 
9:21661 (RA;US) 

LC-Fining 

Process flow modifications and operations with Wyodak coal 

in the ITSL PDU, 9:21646 (RA;US) 
Liquid Column Chromatography 

Developments in open tubular liquid chromatography, 9:23025 
(R;US) 

Integrated analytical approach for the detailed chemical 
characterization of coal liquefaction process materials, 
9:21653 (RA;US) 

Mass Spectroscopy 

Integrated analytical approach for the detailed chemical 
characterization of coal liquefaction process materials, 
9:21653 (RA;US) 

Process-related effects on chemical composition of direct coal 
liquefaction materials, 9:21652 (RA;US) 

Molecular Weight 

Evaluation of thermophysical properties correlations for coal 

liquids with equations of state, 9:21757 (R;US) 
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Nuclear Magnetic Resonance 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Kinetics and mechanism of catalytic hydroprocessing of 
components of coal-derived liquids. Nineteenth quarterly 
report, November 16, 1983-February 15, 1984, 9:21672 
(R;US) 

Oxidation 

Synthetic fuel aromaticity and staged combustion, 9:21724 

(R;US) 
Performance Testing 

Evaluation of Exxon donor solvent full-range distillate as a 

utility boiler fuel. Final report, 9:21741 (R;US) 
Pyrolysis 

Chemical effects in vaporizing synthetic fuels. Final report, 
June 23-November 30, 1981, 9:21765 (R;US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Synthetic fuel aromaticity and staged combustion, 9:21724 
(R;US) 

Recycling 

Process-related effects on chemical composition of direct coal 
liquefaction materials, 9:21652 (RA;US) 

Recent developments in the integrated two-stage coal 
liquefaction program at Kerr-McGee Corporation, 9:21650 
(RA;US) 

Separation Processes 

Fractional destraction of coal liquefaction products, 9:21655 
(RA;US) 

Kinetics and mechanism of catalytic hydroprocessing of 
components of coal-derived liquids. Nineteenth quarterly 
report, November 16, 1983-February 15, 1984, 9:21672 
(R;US) 

Staged Combustion 

Synthetic fuel aromaticity and staged combustion, 9:21724 
(R;US) 

Structural Chemical Analysis 

Kinetics and mechanism of catalytic hydroprocessing of 
components of coal-derived liquids. Nineteenth quarterly 
report, November 16, 1983-February 15, 1984, 9:21672 
(R;US) 

Thermodynamic Properties 

Thermophysical properties correlations and pseudocomponent 
characterization parameter estimation for fossil fluids. 
Second quarterly report, December 1, 1983-February 29, 
1984, 9:21734 (R;US) 

Viscosity 

Study of ebullated bed fluid dynamics. Final progress report, 

September 1980-July 1983, 9:21723 (R;US) 
COAL MINERS 
Training 

Accident reduction and higher productivity through training, 
9:21842 (BA;US) 

Design, development and validation of a training system for 
roof bolt equipment operators. Open file report, 21 
September 1978-10 April 1982, 9:21814 (R;US) 

Mort: a methodology for training or safety program 
development, 9:21843 (BA;US) 

COAL MINES 
Abandoned Shafts 

Economic benefits from burnout of abandoned coal mine fires, 

9:21840 (RA;US) 
Occupational Safety 

Accident reduction and higher productivity through training, 

9:21842 (BA;US) 
COAL MINING 
Constraints 

Environmental assessment of increased US coal exports. Draft 

final report, 9:21839 (R;US) 
Cutting Tools 

Testing modified coal-cutting bit designs for reduced energy, 
dust, and incendivity. Report of investigations/1983, 9:21812 
(R;US) 


Dusts 

Basic research on coal fragmentation and dust entrainment. 
Volume 1. Technical information. Open file report (final) 19 
March 1981-19 May 1982, 9:21796 (R;US) 

Basic research on coal fragmentation and dust entrainment. 
Volume 2. Appendix information. Open file report (final) 19 
Mar 1981-19 May 1982, 9:21797 (R;US) 

Economics 

Technological change in US coal mining: issues and evidence, 

9:21818 (J;GB) 
Electric Power 

Sage Creek coal development electricity supply, 9:21817 

(R;CA) 
Environmental Effects 

Environmental assessment of increased US coal exports. Draft 

final report, 9:21839 (R;US) 
Environmental Impacts 

Environmental cost of underground mining technology, 

9:21800 (BA;US) 


Safety 
Mort: a methodology for training or safety program 
development, 9:21843 (BA;US) 
Power Transmission Lines 
Sage Creek coal development electricity supply, 9:21817 
(R;CA) 
Research Programs 
Technological change in US coal mining: issues and evidence, 
9:21818 (J;GB) 
Technology Utilization 
Technological change in US coal mining: issues and evidence, 
9:21818 (J;GB) 
COAL PREPARATION 
Bibliographies 
Coal preparation and pollution control: a current awareness 
bulletin, 9:21746 (J;US) 
Commercialization 
Advanced fossil technologies, 9:21786 (BA;US) 
Cost 
Using more coal, 9:21824 (J;US) 
Environmental Impacts 
Using more coal, 9:21824 (J;US) 
Information 
Coal preparation and pollution control: a current awareness 
bulletin, 9:21746 (J;US) 
Research Programs 
Quarterly technical progress report, October 1-December 30, 
1983, 9:21821 (R;US) 
Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 
COAL PREPARATION PLANTS 
Computerized Simulation 
Evaluate mobile in-pit coal cleaning systems. Final report, 
9:21820 (R;US) 
Cost Benefit Analysis 
Evaluate mobile in-pit coal cleaning systems. Final report, 
9:21820 (R;US) 


Evaluate mobile in-pit coal cleaning systems. Final report, 
9:21820 (R;US) 
Mineral Wastes 
Dewatering of coal-clay waste slurries from preparation plants. 
Report of investigations/1983, 9:21782 (R;US) 
COAL RESERVES 
Economic Analysis 
Coal economics data base: coal availability for synthetic fuels 
development. Final report, 9:22690 (R;US) 
COAL SEAMS 
Degassing 
Methane degassing in high-output coal faces. Pt. 2, 9:21807 
(R;XE;In German) 
Fracture Mechanics 
Studies of fracture mechanics of coal. Final technical report, 1 
June 1979-30 November 1980, 9:21758 (R;US) 
Hydraulic Fracturing 
Studies of fracture mechanics of coal. Final technical report, 1 
June 1979-30 November 1980, 9:21758 (R;US) 





COAL-DERIVED LIQUIDS 
Permeability 


Permeability 
Methane degassing in high-output coal faces. Pt. 2, 9:21807 
(R;XE;In German) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
Combustors 
Coal-fired MHD combustor development project: Phase IIIC. 
Second quarterly technical progress report, October 1- 
December 31, 1983, 9:22721 (R;US) 
Fly Ash 
Resource Conservation and Recovery Act (RCRA) leachate 
analysis of slag from magnetohydrodynamics coal 
combustion, 9:21785 (J;US) 
Retrofitting 
Performance advantages of a gas-stream MHD retrofit, 9:22722 
(J;US) 


Resource Conservation and Recovery Act (RCRA) leachate 
analysis of slag from magnetohydrodynamics coal 
combustion, 9:21785 (J;US) 

COAL-OIL MIXTURES 


See COAL 
FUEL OILS 
FUEL SLURRIES 


COARSE CONTROL RODS 
See SHIM RODS 
COASTAL REGIONS 
Meteorology 
Brookhaven National Laboratory Coastal Meteorology 
Program, 1972-1983, 9:23500 (R;US) 
COASTAL WATERS 
Liquid Flow 
FLOWER: a computer code for simulating three-dimensional 
flow, temperature, and salinity conditions in rivers, estuaries, 
and coastal regions, 9:23558 (R;US) 
Radiation Monitoring 
Radioactivity in surface and coastal waters of the British Isles, 
1980. Aquatic environment monitoring report, 9:23569 
(R;GB) 
COATINGS 


See also ANTIREFLECTION COATINGS 
BLACK COATINGS 
LACQUERS 
SPRAYED COATINGS 


Optical Properties 
Optical properties of metallic surfaces, small particles and 
composite coatings. Final technical report, August 1, 1980- 
September 14, 1982, 9:22266 (R;US) 
COBALT 
Absorption Spectra 
Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-AkOs samples, 9:21748 (J;US) 
Catalytic Effects 
Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-AlOs samples, 9:21748 (J;US) 
Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Electron Collisions 
Energy dependence of the high energy tip of the 
bremsstrahlung spectrum of La, W, and Co, 9:23866 
(RA;DE) 
Physical Properties 
Mcgraw-hill/cindas data series on material properties. Volume 
3-1. Properties of selected ferrous alloying elements. Data 
book, 9:22845 (R;US) 
Quantitative Chemical Analysis 
Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 
Reduction 
Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-AlO; samples, 9:21748 (J;US) 
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Sulfidation 
Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-AlOs samples, 9:21748 (J;US) 
COBALT 55 
Particle Interactions 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
Shell Models 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
COBALT 57 
Electron Capture Decay 
Change of the electron capture probability by °’Co nuclei in 
chemical compounds, 9:24124 (RA;SU;In Russian) 
Moessbauer Effect 
Nuclear orientation of °7Co in the Pd(Fe,Co) diluted alloy, 
9:24134 (RA;SU;In Russian) 
Nuclear Alignment 
Nuclear orientation of °7Co in the Pd(Fe,Co) diluted alloy, 
9:24134 (RA;SU;In Russian) 
COBALT 59 TARGET 
Photonuclear Reactions 
Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 
COBALT 60 
Biological Radiation Effects 
Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982, 9:23719 (R;US) 
Leaching 
Integrity and leachability of radionuclides in cement packages 
of LWR concentrated waste liquid under high water 
pressure, 9:22070 (RA;JP;In Japanese) 
COBALT ALLOYS 
Chemical Preparation 
Note on the preparation of powders for cemented carbides, 
9:22946 (RA;DE) 
Fracture Properties 
Fracture toughness measurements of WC-based hard metals, 
9:22947 (RA;DE;In German) 
Hard metals based on titanium and molybdenum carbides, 
9:22943 (RA;DE) 
Heat Treatments 
Heat-treatment of WC-Fe/Co/Ni cemented carbides, 9:22940 
(RA;DE) 
Oriented Nuclei 
Nuclear orientation of °7Co in the Pd(Fe,Co) diluted alloy, 
9:24134 (RA;SU;In Russian) 
Physical Radiation Effects 
Moessbauer study on FeCo alloy disordering inder irradiation 
with electrons and Het ions, 9:22892 (RA;SU;In Russian) 
Production 
Note on the preparation of powders for cemented carbides, 
9:22946 (RA;DE) 
Vickers Hardness 
Influence of alloying additions on the properties of WC- 
Fe/Co/Ni cemented carbides, 9:22941 (RA;DE;In German) 
COBALT BORIDES 
Catalytic Effects 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 
Sorptive Properties 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 
COBALT COMPLEXES 
Catalytic Effects 
New catalysts for coal liquid upgrading. Quarterly report, June 
1-August 31, 1983, 9:21727 (R;US) 
Chemical Reactions 
Reaction of CH2C(CHs)2OH radicals with cobalt(II) 
tetrasulfophthalocyanine in aqueous solutions. A pulse 
radiolytic study, 9:23104 (J;US) 
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COBALT OXIDES 
Electric Conductivity 
Advanced fuel cell development. Progress report, April-June 
1983, 9:22725 (R;US) 
COFFEE 
See BEVERAGES 
COGENERATION 
Prior to November 1980, this concept was indexed to CO- 
GENERATION. 
See COGENERATION 
Rulemaking for small power production and cogeneration 
facilities: qualifying status/rates and exemptions (Dockets 
No. RM79-54 and RM79-55). Environmental assessment, 
9:22693 (R;US) 
Cost Benefit Analysis 
Cogeneration systems design for enhanced oil recovery. 
Volume 1. Summary. Final report, 9:21868 (R;US) 
Cogeneration systems design for enhanced oil recovery. 
Volume 2. Tosco site. Final report, 9:21869 (R;US) 
Cogeneration systems design for enhanced oil recovery. 
Volume 3. Conoco site. Final report, 9:21870 (R;US) 
Decision Making 
Effects of fuel and electricity prices on cogeneration in the 
pulp and paper industry, 9:22810 (J;US) 
Economic Elasticity 
Effects of fuel and electricity prices on cogeneration in the 
pulp and paper industry, 9:22810 (J;US) 
Thermionic Converters 
Thermionic cogeneration burner assessment study performance 
analysis results, 9:22785 (R;US) 
COHERENT ACCELERATORS 
Laser Radiation 
Beat-wave laser accelerators: first report of the R.A.L. study 
group, 9:23268 (R;GB) 
COILS (MAGNETIC) 
See MAGNET COILS 
COINCIDENCE METHODS 
Accuracy 
Improvement of the extrapolation coincidence method for 
measuring radioisotope activity, 9:23369 (RA;SU;In Russian) 
Extrapolation 
Improvement of the extrapolation coincidence method for 
measuring radioisotope activity, 9:23369 (RA;SU;In Russian) 
COINCIDENCE SPECTROMETRY 
Computer Codes 
Software for the y-y-t coincidence four detector spectrometer 
on-line with the HP-2116C computer, 9:23392 (RA;SU;In 
Russian) 
Gamma Spectrometers 
yyt-coincidence spectrometer on the base of two Ge(Li)- 
detectors, 9:23358 (RA;SU;In Russian) 
Li-Drifted Ge Detectors 
‘yt-coincidence spectrometer on the base of two Ge(Li)- 
detectors, 9:23358 (RA;SU;In Russian) 
COKE 
Mechanical Properties 
Scanning electron microscopy of coke: Relationships between 
coke-carbon texture and coke properties. Carbonization 
research report, 9:21772 (R;US) 
Tensile Properties 
Scanning electron microscopy of coke: Relationships between 
coke-carbon texture and coke properties. Carbonization 
research report, 9:21772 (R;US) 
Texture 
Scanning electron microscopy of coke: Relationships between 
coke-carbon texture and coke properties. Carbonization 
research report, 9:21772 (R;US) 
COLLAGEN 
Chemical Radiation Effects 
Collagen primary structure change by gamma-irradiation, 
9:23698 (RA;HU) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
IONIZATION FRONT ACCELERATORS 
Electron Beams 
Computer simulations of reflex E-beam systems with ions, 
9:23262 (RA;SU) 


Petroleum Deposits 


Ion acceleration by an electron beam in a spiral waveguide, 
9:23264 (RA;SU;In Russian) 

Ion collective acceleration when hihg-current electron beam 
passage through dielectric channels, 9:23234 (RA;SU;In 
Russian) 

Usage of rectilinear electron beams of different duration for 
ion acceleration in alternating phase velocity decelerating 
systems, 9:23237 (RA;SU;In Russian) 

Ton Beams 

Computer simulations of reflex E-beam systems with ions, 
9:23262 (RA;SU) 

Ion acceleration by the cloud of oscillating electrons at, 
9:23260 (RA;SU;In Russian) 

Present status on the ion collective acceleration and high- 
current beam transport in the Lebedev’s Physical Institute 
USSR, 9:23259 (RA;SU;In Russian) 

Proton Beams 

Ton collective acceleration when hihg-current electron beam 
passage through dielectric channels, 9:23234 (RA;SU;In 
Russian) 

COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Ambipolar Diffusion 

Plasma diffusion through a two-dimensional magnetic field. 
Application to multipolar discharge, 9:24434 (R;FR;In 
French) 

Multipolar Configurations 

Plasma diffusion through a two-dimensional magnetic field. 
Application to multipolar discharge, 9:24434 (R;FR;In 
French) 

COLOGNE SPIRITS 
. See ETHANOL 
COLON 
See LARGE INTESTINE 
COLORADO 
Air Pollution 
Atmospheric tracer investigation of fugitive-emissions transport 
in the Colorado oil shale region, 9:21940 (R;US) 
Coal Deposits 
Collom Gulch Study Area: resource and potential reclamation 
evaluation summary. Report for 1980-83, 9:21793 (R;US) 
Collom Gulch Study Area: resource and potential reclamation 
evaluation. Final report 1980-83, 9:21794 (R;US) 
Geological Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Geology 
Petroleum potential of Wilderness Lands in Colorado, 9:21852 
(RA;US) 
Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Land Reclamation 
Collom Gulch Study Area: resource and potential reclamation 
evaluation summary. Report for 1980-83, 9:21793 (R;US) 
Collom Gulch Study Area: resource and potential reclamation 
evaluation. Final report 1980-83, 9:21794 (R;US) 
Natural Gas Deposits 
Approximating the dimensions of lenticular Mesaverde Group 
sandstone lenses utilizing close well correlations (Piceance 

Creek Basin, Colorado), 9:21902 (RA;US) 

Review of USGS tight gas sands characterization research, 

9:21901 (RA;US) 

Petroleum 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 

Lands, 9:21847 (RA;US) 

Petroleum potential of Wilderness Lands in the Western 

United States, 9:21849 (R;US) 

Petroleum resource assessments of the Wilderness Lands in the 

Western United States, 9:21850 (RA;US) 





Petroleum Deposits 


Petroleum potential of Wilderness Lands in Colorado, 9:21852 
(RA;US) 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 
Sandstones 
Approximating the dimensions of lenticular Mesaverde Group 
sandstone lenses utilizing close well correlations (Piceance 
Creek Basin, Colorado), 9:21902 (RA;US) 
Site Surveys 
Collom Gulch Study Area: resource and potential reclamation 
evaluation summary. Report for 1980-83, 9:21793 (R;US) 
Collom Gulch Study Area: resource and potential reclamation 
evaluation. Final report 1980-83, 9:21794 (R;US) 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Cogeneration 
Cogeneration systems design for enhanced oil recovery. 
Volume 1. Summary. Final report, 9:21868 (R;US) 
Cogeneration systems design for enhanced oil recovery. 
Volume 2. Tosco site. Final report, 9:21869 (R;US) 
Cogeneration systems design for enhanced oil recovery. 
Volume 3. Conoco site. Final report, 9:21870 (R;US) 
Systems Analysis 
Combined cycle energy plant based on peat, 9:22117 (R;SE;In 
Swedish) 
Waste Heat Utilization 
Combined cycle energy plant based on peat, 9:22117 (R;SE;In 
Swedish) 
COMBUSTION 


See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 


Acoustic Monitoring 
Acoustic signature from flames as a combustion diagnostic 
tool. Final technical report, 1 May 79-31 Oct 83, 9:23118 
(R;US) 
COMBUSTION CHAMBERS 
Acoustic Measurements 
Determination of the acoustic characteristics of a simple 
combustion chamber, using a sound probe. Technical memo, 
9:23223 (R;US) 
COMBUSTION PRODUCTS 
Chemical Analysis 
Comprehensive assessment of the specific compounds present 
in combustion processes. Volume 1. Pilot study of 
combustion emissions variability. Final report, 9:23506 
(R;US) 
Chemical Composition 
Synthetic fuel aromaticity and staged combustion, 9:21724 


See also FLUIDIZED-BED COMBUSTORS 


Coal-fired MHD combustor development project: Phase IIIC. 
Second quarterly technical progress report, October 1- 
December 31, 1983, 9:22721 (R;US) 

Fabrication 

Coal-fired MHD combustor development project: Phase IIIC. 
Second quarterly technical progress report, October 1- 
December 31, 1983, 9:22721 (R;US) 

Performance Testing 

Coal-fired MHD combustor development project: Phase IIIC. 
Second quarterly technical progress report, October 1- 
December 31, 1983, 9:22721 (R;US) 

COMMERCE 
See TRADE 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
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COMMERCIAL BUILDINGS 
Fuel Substitution 
Oil replacement and other considerations of district heating for 
a central business district market (Illustrations only, no text), 
9:22820 (RA;US) 
COMMERCIAL SECTOR 
Energy Efficiency 
Review of utility promotion of investment in energy efficiency: 
engineering, legal, and economic analyses, 9:22804 (R;US) 
COMMUNICATIONS 
Contained Explosions 
Acoustical communications by means of small explosive 
charges, 9:23465 (R;US) 
Equipment Protection Devices 
Protection against lightning surge voltages on communication 
lines and power lines, 9:22307 (R;US) 
COMPACT TORUS 
Prior to October 1982, this concept was indexed to 
THERMONUCLEAR DEVICES or to a particular 
experiment if known, e.g., REVERSE-FIELD PINCH. 
Acceleration 
Recent results of studies of acceleration of compact toroids, 
9:24520 (R;US) 
COMPLEX TERRAIN 
Measuring Methods 
Application of optical cross-path wind sensors to pollution 
advection studies in complex terrain, 9:23515 (R;US) 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 


See also CERMETS 
WOOD-PLASTIC COMPOSITES 


Corrosion Resistance 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
Optical Properties 
Optical properties of metallic surfaces, small particles and 
composite coatings. Final technical report, August 1, 1980- 
September 14, 1982, 9:22266 (R;US) 
Thermal Stresses 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
COMPOSITE MODELS 
Supersymmetry 
Class of SUSY composite models based on SUsub(H)(N), 
9:24021 (J;NL) 
COMPOUND NUCLEI 
E1-Transitions 
Compound state mixing of opposite parity in nuclei, 9:24325 
(RA;SU;In Russian) 
Energy-Level Density 
Systematics of the nuclear level densities, 9:24284 (RA;US) 
Excited States 
P-wave threshold anomalies and direct interactions, 9:24309 
(RA;SU;In Russian) 
P Waves 
P-wave threshold anomalies and direct interactions, 9:24309 
(RA;SU;In Russian) 
COMPOUND PARABOLIC CONCENTRATORS 
Coverings 
Experimental natural convective studies within a compound 
parabolic concentrator enclosure, 9:22267 (R;US) 
Natural Convection 
Experimental natural convective studies within a compound 
parabolic concentrator enclosure, 9:22267 (R;US) 
Performance Testing 
Performance of an array of 1.27X compound parabolic 
concentrators, 9:22268 (R;US) 
COMPOUND-NUCLEUS REACTIONS 
Energy-Level Density 
Level density in unified preequilibrium and — models, 
9:24278 (RA;US) 
Nuclear Models 


Level density in unified preequilibrium and equilibrium models, 
9:24278 (RA;US) 
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COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR 
Energy Conservation 
Compressed air systems. A guidebook on energy and cost 
savings, 9:22791 (R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER CALCULATIONS 
Methods, not results. 
Vector Processing 
Vectorization of nuclear codes on FACOM 230-75 APU 
computer, 9:24544 (R;JP;In Japanese) 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 


See also B CODES 
R CODES 


A Codes 

Construction of database for HERMES model, 9:22657 (R;XE) 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

Investigation into features of a computer code to realize a 
statistically optimal algorithm for peak searching, 9:24032 
(RA;SU;In Russian) 

Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 

B Codes 

BEAGL-O01: A computer code for calculating rapid LWR core 
transients, 9:22334 (J;US) 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

C Codes 

Calculation of boron curve and power distributions for a PWR 
reactor, using LEOPARD and CITATION computer codes, 
9:22351 (RA;BR;In Portuguese) 

Codata tools: portable software for self-describing data files, 
9:24547 (R;US) 

CONC/11: a computer program for calculating the 
performance of dish-type solar thermal collectors and power 
systems, 9:22206 (R;US) 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

MUP, CEC-DES, STRADE. Codes for uncertainty 
propagation, experimental design and stratified random 
sampling techniques, 9:22570 (R;IT) 

Structure of the CONCEPT cost estimation model, 9:22442 
(R;US) 

E Codes 

Computer code EURDYN-1M (release 2). User’s manual, 
9:22569 (R;XE) 

Construction of database for HERMES model, 9:22657 (R;XE) 

EDDY - a FORTRAN program to extract significant features 
from eddy-current test data - the basis of the CANSCAN 
system, 9:23184 (R;CA) 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

F Codes 

FLOWER: a computer code for simulating three-dimensional 
flow, temperature, and salinity conditions in rivers, estuaries, 
and coastal regions, 9:23558 (R;US) 

G Codes 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

H Codes 

HEATP. A heat transfer package for high pressure steam- 
water system, 9:22568 (R;XE) 

Procedure for solving the neutron diffusion equation on a 
parallel micro-processor; modifications to the nodal 
expansion codes RECNEC and HEXNEC to implement the 
procedure, 9:22451 (R;GB) 


COMPUTER CODES 
R Codes 


Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 

I Codes 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

J Codes 

JAC: a two-dimensional finite element computer program for 
the non-linear quasistatic response of solids with the 
conjugate gradient method, 9:24551 (R;US) 

Codes 


Utilization of KENO-IV computer code with HANSEN- 
ROACH library, 9:22471 (RA;BR;In Portuguese) 

Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 

L Codes 

Calculation of boron curve and power distributions for a PWR 
reactor, using LEOPARD and CITATION computer codes, 
9:22351 (RA;BR;In Portuguese) 

Computer simulation of lower hybrid heating and current drive 
in tokamaks. Final report, 9:24422 (R;US) 

Finite element program Lamcal. (User’s manual), 9:22869 
(R;XE) 

LIMCAL: a comprehensive food chain model for predicting 
radiation exposure to man in long-term nuclear waste 
management, 9:22073 (R;CA) 

Parameter values for the long-term nuclear waste management 
food chain model LIMCAL, 9:22074 (R;CA) 

M Codes 

Comparison of measured fission gas releases for Windscale 
AGR fuel irradiated above 18 GWd/tU with those predicted 
using the computer code MINIPAT D, 9:22372 (R;GB) 

Construction of database for HERMES model, 9:22657 (R;XE) 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

MAPPS: A model for estimating nuclear power plant 
maintainence personnel reliability, 9:22623 (J;US) 

MIC program for calculational simulation of experiments on 
measuring the control rod efficiency by the method of 
interference corrections, 9:22523 (R;SU;In Russian) 

MOxX: a user’s guide, 9:23767 (R;US) 

MUP, CEC-DES, STRADE. Codes for uncertainty 
propagation, experimental design and stratified random 
sampling techniques, 9:22570 (R;IT) 

Manuals 

User manual for Computerized Irrigation Pipe Network 

Design Program, 9:22788 (R;US) 
N Codes 

Construction of database for HERMES model, 9:22657 (R;XE) 

Towards automatic building of continuous and discrete process 
simulator (NEPTUNIX code), 9:24535 (R;FR;In French) 

Neutron Diffusion Equation 

Procedure for solving the neutron diffusion equation on a 
parallel micro-processor; modifications to the nodal 
expansion codes RECNEC and HEXNEC to implement the 
procedure, 9:22451 (R;GB) 

P Codes 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

PANTERA - 1P: A computer code for thermohydraulic 
analysis of water core reactors, 9:22495 (RA;BR;In 
Portuguese) 

PCMSOL-1: a computer simulation code for a direct gain 
passive solar structure. Part II. PCMSOL-1 users guide, 
9:22259 (R;US) 

R Codes 

Analysis of small loss of coolant accidents in the primary 
system using RELAP 5 computer code, 9:22579 (RA;BR;In 
Portuguese) 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 





COMPUTER CODES 
R Codes 


Procedure for solving the neutron diffusion equation on a 
parallel micro-processor; modifications to the nodal 
expansion codes RECNEC and HEXNEC to implement the 
procedure, 9:22451 (R;GB) 

RAKURS program for calculating the neutron-physical 
parameters of homogeneous uranium-water lattices on the 
base of three-group microconstant library with self-shielding 
coefficients, 9:22455 (R;SU;In Russian) 

RIP - general purpose interactive display at HHIRF, 9:23310 
(J;US) 

S Codes 

Computer program for self-similar compression-waves in 
inertial confinement fusion, 9:24513 (R;DE;In German) 

MUP, CEC-DES, STRADE. Codes for uncertainty 
propagation, experimental design and stratified random 
sampling techniques, 9:22570 (R;IT) 

Overview of the INTERA simulators, SWIFT-AECL/PTC 
and SWIFT-AECL/SSP, for waste injection, flow and 
transport, 9:22055 (R;CA) 

SIXTUS-2. A two dimensional multigroup diffusion theory 
code in hexagonal geometry. Pt. 1. Theory, code description 
and user’s manual, 9:22452 (R;CH) 

SIXTUS-2. A two dimensional multigroup diffusion theory 
code in hexagonal geometry. Pt. 2. Code validation, 9:22453 
(R;CH) 

SRAC: JAERI thermal reactor standard code system for 
reactor design and analysis, 9:22476 (R;JP) 

T Codes 

Basis of the TRAFIC fuel performance code, 9:22506 (R;GB) 

TITUS: a general finite element system, 9:23126 (R;FR) 

TOEPLITZ package implementation guide, 9:24534 (R;US) 

TOEPLITZ package users’ guide, 9:24533 (R;US) 

TRAC-PF1: an advanced best-estimate computer program for 
pressurized water reactor analysis, 9:22602 (R;US) 

TRAC-PF1 best-estimate LOCA analysis of a combined ECC 
injection PWR, 9:22620 (J;US) 

U Codes 

Pressure and temperature fields and water released by concrete 
submitted to high heat fluxes (USINTG code), 9:23192 
(RA;BR;In Portuguese) 

V Codes 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

Validation 

Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 

W Codes 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

WAD, a program to calculate the heat produced by alpha 
decay, 9:22376 (R;CA) 

WIMS-D use by ZfK - Data input, experience, and examples, 
9:24555 (R;DD;In German) 

Z Codes 

Construction of database for HERMES model, 9:22657 (R;XE) 

ZAVET programm for calculating neutron-physical 
parameters, uranium-235 charge and absorbed concentration 
in control elements and their location during lifetime of a 
multizone heterogeneous reactor with a hydrogen-containing 
moderator, 9:22458 (R;SU;In Russian) 

COMPUTER GRAPHICS 
Computer Netwerks 

DOE workshop on computer-aided engineering. Abstracts, 

9:23125 (R;US) 
COMPUTER NETWORKS 
Security 
Current status of link access control and encryption system, 
9:24546 (R;US) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 
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COMPUTER-AIDED DESIGN 
Meetings 
DOE workshop on computer-aided engineering. Abstracts, 
9:23125 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 
Toshiba review, Volume 38, Number 11, 1983, 9:22528 (R;US) 
Reliability 
Lighting control and energy management, 9:22773 (BA;US) 
COMPUTERIZED SIMULATION 
Algorithms 

Large scale particle simulations in a virtual memory computer, 

9:24469 (J;NL) : 
COMPUTERIZED TOMOGRAPHY 

An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 

Documentation 

About the documentation of the computer tomographic 

images, 9:23654 (RA;BG;In Bulgarian) 
Images 

About the documentation of the computer tomographic 

images, 9:23654 (RA;BG;In Bulgarian) 
Remote Handling Equipment 

Automatical labelling of the actual selection on television 
monitors in the computer tomograph "Siretom 1”, 9:23657 
(RA;BG;In Bulgarian) 

Remote control of the sections choice from the command desk 
of the computer tomograph "Siraton 1”, 9:23656 (RA;BG;In 
Bulgarian) 

Remote Viewing Equipment 

Remote control of the sections choice from the command desk 
of the computer tomograph "Siraton 1”, 9:23656 (RA;BG;In 
Bulgarian) 

CONCANAVALIN 
Biological Effects 

Enhancing effects of thymopoietin and T cell growth factor on 
mitogenic responsiveness and colony formation of 
lymphocytes from patients with preleukemia, 9:23684 
(RA;US) 

CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 

Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 

Optimization 

Optimization of a silicon solar cell concentrator array. Final 

report, 9:22145 (R;US) 
CONCRETES 
Materials Testing 

Pressure and temperature fields and water released by concrete 
submitted to high heat fluxes (USINTG code), 9:23192 
(RA;BR;In Portuguese) 

Neutron Absorbers 

Use of rare earth oxides in the concrete for reactor shields. 
Final report for the period 1 November 1978-31 October 
1982, 9:22494 (R;XA) 

Quality Control 

Determination of density variation in radiation protective walls 
of concrete by means of bremsstrahlung of 10 MeV from 
linear accelerator, 9:23197 (RA;DD) 

Radiation Attenuation Testing 

Determination of density variation in radiation protective walls 
of concrete by means of bremsstrahlung of 10 MeV from 
linear accelerator, 9:23197 (RA;DD) 

CONDENSERS (ELECTRIC) 
See CAPACITORS 
CONFIGURATION INTERACTION 
Not an interaction in the sense of INTERACTIONS. 
Wave Functions 

Application of the graphical unitary group approach to the 
energy second derivative for CI wave functions via the 
coupled perturbed CI equations, 9:23921 (R;US) 
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CONGENITAL MALFORMATIONS 
Diagnosis 
Roentgen diagnosis of the chioid arc anomalities, 9:23651 
(RA;BG;In Bulgarian) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
Advancement of remote technology: past perspectives and 
future plans, 9:21975 (R;US) 
Consolidated Fuel Reprocessing Program. Progress report, 
October 1-December 31, 1983, 9:21978 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTACTS (ELECTRIC) 
See ELECTRIC CONTACTS 
CONTAINERS 
See also PRESSURE VESSELS 


REACTOR VESSELS 
TANKS 


Design 
Design, fabrication and testing of a prototype stressed-shell 
fuel isolation container, 9:22056 (R;CA) 
Fabrication 
Design, fabrication and testing of a prototype stressed-shell 
fuel isolation container, 9:22056 (R;CA) 
Materials Testing 
Development of ultrasonic immersion inspection technique for 
spent fuel canisters, 9:21988 (R;CA) 
Pressing 
Encapsulation and handling of spent nuclear fuel for final 
disposal. 1. Welded copper canisters. 2. Pressed copper 
canisters (HIPOW). 3. BWR Channels in concrete, 9:22035 
(R;SE) 
Recycling 
Resource conservation through beverage container recycling, 
9:22828 (J;GB) 
Stress Analysis 
Stress/strain/time properties of highly compacted bentonite, 
9:22040 (R;SE) 
Stress Corrosion 
Investigation of the stress corrosion cracking of pure copper, 
9:22910 (R;SE) 
Ultrasonic Testing 
Development of ultrasonic immersion inspection technique for 
spent fuel canisters, 9:21988 (R;CA) 
Welding 
Encapsulation and handling of spent nuclear fuel for final 
disposal. 1. Welded copper canisters. 2. Pressed copper 
canisters (HIPOW). 3. BWR Channels in concrete, 9:22035 
(R;SE) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 
Fluid-Structure Interactions 
Analytical study.of slug impact phenomena, 9:22567 (R;CH) 
Coupled fluid/structure response of a reactor cover to slug 
impact loading, 9:22566 (R;CH) 
CONTAINMENT BUILDINGS 
Installation 
Construction of the Toxic Pollutant Health Research 
Laboratory (TPHRL) at UCD-LEHR, 9:23751 (RA;US) 
Pressure Gradients 
German standard problem No. 3 (2nd containment standard 
problem): ‘Pipe rupture in a single-branch compartment 
chain’, 9:22561 (R;DE;In German) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF 
Leases 
Outer continental shelf lease sales and the Department of the 
Interior's 5-year leasing plan, 9:21894 (B;US) 
CONTINUOUS IRRADIATION 
See CHRONIC IRRADIATION 
CONTROL ELEMENTS 


See also REGULATING RODS 
SHIM RODS 


COPPER 59 
Energy-Level Transitions 


Optimization 
Optimum regulator matrix of the multivariable system in the 
Wiener sense, 9:22524 (R;PL) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ROD DRIVES 
Stress Analysis 
Standard review plan for the review of safety analysis reports 
for nuclear power plants (PWR; BWR), 9:22437 (R;US) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
COOKING 
See FOOD PROCESSING 
COOLANT LOOPS 
For reactors use REACTOR COOLING SYSTEMS or IN PILE 
LOOPS. 
Simulators 
Construction of a glass loop simulated with pressurized water 
reactor, 9:22584 (R;JP;In Japanese) 
Welding 
Organization and scheduling of auxiliary components and large 
equipment erection and control, 9:22347 (R;FR) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 


See also COOLANT LOOPS 
REACTOR COOLING SYSTEMS 


Energy Conservation 
Toshiba review, Volume 38, Number 2, 1983, 9:22761 (R;US) 
COOLING TOWERS 
Plumes 
Calculation of cooling tower plumes for high pressure wintry 
situations. Complementary report to the final report on the 
CLIMOD project, 9:23532 (R;CH;In French) 
Comparison of alternative methods for measuring cooling- 
tower drift. Final report, 9:23538 (R;US) 
COPPER 
Activation Analysis 
Activation method for determination of local inclusion of 
copper in electrodes, 9:23018 (RA;SU;In Russian) 
Compton Effect 
Comparison of Compton and Rayleigh scattering at 145 keV, 
9:23923 (R;BR) 
Ecological Concentration 
Trace element uptake by field-grown food plants fertilized 
with wastewater sewage sludge, 9:23548 (J;US) 
Physical Radiation Effects 
Calculation of displacement and helium production at the 
LAMPF irradiation facility, 9:22898 (R;US) 
NMR studies of defects created by irradiation in metals, 
9:22859 (R;FR;In French) 
Quantitative Chemical Analysis 
Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 
Rayleigh Scattering 
Comparison of Compton and Rayleigh scattering at 145 keV, 
9:23923 (R;BR) 
Stress Corrosion 
Investigation of the stress corrosion cracking of pure copper, 
9:22910 (R;SE) 
COPPER 59 
Energy Levels 
Spins of proton resonances in °°Cu, 9:24157 (RA;SU;In 
Russian) 
Energy-Level Transitions 
Intermediate structure in the ®*°Cu proton resonances, 9:24158 
(RA;SU;In Russian) 





COPPER 64 TARGET 
Photonuclear Reactions 
Study of photoproton yield from nuclei, 9:24085 (RA;SU;In 


Russian) 
COPPER ALLOYS 
Creep 
Thermal ratcheting and creep damage, 9:22856 (R;FR) 
Electric Conductivity 
Electrical resistivity of noble-metal alloys: Roles of 
pseudopotential refinements, 9:22876 (R;IT) 
Electrical resistivity of liquid noble metal alloys, 9:22877 
(R;IT) 
Phase Transformations 
Application of HVEM in phase transformation research (Al- 
Cu; Al-Si), 9:22903 (R;US) 
Radiation Effects 
Study by electrical resistivity measurements of the radiation 
induced defects in gold-copper alloys, 9:22860 (R;FR;In 
French) 


Thermal ratcheting and creep damage, 9:22856 (R;FR) 
COPPER CHLORIDES 


Study of phase transitions. Final report, 9:22960 (R;US) 
COPPER OXIDES 
Catalytic Effects 
Mechanistic studies of catalytic methanol synthesis. Final 
report, 9:22112 (R;US) 
Comparative Evaluations 
Molten carbonate fuel cell powerplant desulfurization systems. 
Final report, November 1978-November 1979, 9:21673 
(R;US) 
Sorptive Properties 
Studies involving high temperature 
desulfurization/regeneration reactions of metal oxides for 
fuel cell development. Final report, 9:21674 (R;US) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Heat Transfer 
Summary of current knowledge in the field of debris bed 
cooling, 9:22576 (R;DE;In German) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 


See AGRICULTURAL WASTES 
MAIZE 


CORONA DISCHARGES 
Mathematical Models 
Empirical expressions for calculating high voltage transmission 
corona phenomena, 9:22311 (RA;US) 
CORONARIES 
Biomedical Radiography 
Consideration of the non-invasive coronary angiography using 
synchrotron radiation, 9:23598 (R;DE;In German) 
CORROSION 
Chemical Analysis 
Solving corrosion problems with surface analysis, 9:23028 
(R;US) 
CORROSION FATIGUE 
Test Facilities 
Evaluation of computer controlled electrohydraulic test 
systems for corrosion fatigue experimentation, 9:23196 
(R;US) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC GAMMA BURSTS 
Visible Radiation 
Optical radiation associated with gamma-ray bursts, 9:23799 
(J;US) 
COSMIC X-RAY SOURCES 


Processing 
The Pinhole/Occulter facility: Hard x-ray imaging for 
astrophysical observations, 9:23802 (J;US) 
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COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
SU-5 Groups 

Free energy in the SU(5) model: effects of heavy bosons, 

9:23797 (J;US) 
Symmetry Breaking 
Free energy in the SU(5) model: effects of heavy bosons, 
9:23797 (J;US) 

COSMOLOGY 

Grand Unified Theory 

New inflation in supersymmetric theories, 9:23798 (J; NL) 
COSMOS 
See UNIVERSE 

COUMARINS 

Electrochemistry 

Electron donor-acceptor quenching and photoinduced electron 
transfer for coumarin dyes. Technical report, 1 January-31 
October 1982, 9:23074 (R;US) 

Photochemical Reactions 

Solvent effects on emission yield and lifetime for coumarin 
laser dyes. Requirements for a rotatory decay mechanism. 
Technical report, 1 January 1982-31 October 1982, 9:23147 
(R;US) 

Photochemistry 

Photophysical and photochemical properties of coumarin laser 
dyes in amphiphilic media. Technical report, 1 Jan-31 Oct 
83, 9:23148 (R;US) 

Photolysis 

Electron donor-acceptor quenching and photoinduced electron 
transfer for coumarin dyes. Technical report, 1 January-31 
October 1982, 9:23074 (R;US) 

Photochemistry and photophysics of laser dyes. Final report, 1 
November 1978-31 October 1982, 9:23072 (R;US) 

Photodegradation of coumarin laser dyes. An unexpected 
singlet self-quenching mechanism. Technical report, 1 
January-31 October 1982, 9:23073 (R;US) 

Products of photodegradation for coumarin laser dyes. 
Technical report No. 7, 1 January-31 October 1982, 9:23071 
(R;US) 

Physical Properties 

Photophysical and photochemical properties of coumarin laser 
dyes in amphiphilic media. Technical report, 1 Jan-31 Oct 
83, 9:23148 (R;US) 

COUNTERFLOW COOLING TOWERS 

See COOLING TOWERS 
COUNTERS (RADIATION) 

See RADIATION DETECTORS 
COUNTY BUILDINGS 

See PUBLIC BUILDINGS 
COURT BUILDINGS 

See PUBLIC BUILDINGS 
CRACK GROWTH 

See CRACK PROPAGATION 
CRACK PROPAGATION 

Eddy Current Testing 

Eddy-current testing. Evaluation of cracks propagation in 

austenitic steel cladding, 9:23188 (R;FR) 
CRACKS 
Fluid Flow 

Relationship of pore structure to fluid behavior in low 

permeability gas sands, 9:21903 (RA;US) 
CREOSOTE 
Hydrogenation 

Advanced coal liquefaction catalyst development. Quarterly 
progress report No. 7, April 1-June 30, 1983, 9:21725 (R;US) 

Thermal reaction process variable study, 9:21649 (RA;US) 

CRICETULUS 
See HAMSTERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL MASS 
Optimization : 

Optimization method for parameters in reactor nuclear physics, 

9:22470 (RA;BR;In Portuguese) 
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CRITICALITY 
Alarm Systems 
E.D.A.C. detection system and criticality alarm, 9:23432 
(TG;US) 
K Codes 
Utilization of KENO-IV computer code with HANSEN- 
ROACH library, 9:22471 (RA;BR;In Portuguese) 
CRITICALITY ACCIDENTS 


See CRITICALITY 
RADIATION ACCIDENTS 


CROPS 
Inventories 
Agricultural fuel crops, 201-county Tennessee Valley region, 
9:22147 (R;US) 
CROSS SECTIONS 
Iterative Methods 
Second order effects in adjustment processes of cross sections, 
9:22404 (RA;BR;In Portuguese) 
CROSSFLOW COOLING TOWERS 
See COOLING TOWERS 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
Animal Growth 
Determination of bioactivity of chemical fractions of liquid 
wastes using freshwater and saltwater algae and crustaceans, 
9:23752 (J;US) 
CRYOGENIC BUBBLE CHAMBERS 
Computer Codes 
Modern system for processing images from the 80-cm liquid 
hydrogen chamber, 9:23396 (R;SU;In Russian) 
Image Processing 
Modern system for processing images from the 80-cm liquid 
hydrogen chamber, 9:23396 (R;SU;In Russian) 
CRYSTAL GROWTH 
Crystal Structure 
Polytypic structures in MX compounds: ZnS and Znsub(1- 
x)Cdsub(x)S, 9:22972 (R;IT) 
CRYSTAL LATTICES 
Lattice Vibrations 
Experimental investigation of 4-dimensional superspace 
crystals, 9:24387 (R;US) 
CRYSTAL PHASE TRANSITIONS 
See CRYSTAL-PHASE TRANSFORMATIONS 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
Randomness 
New exponent in self-avoiding walks, 9:22844 (R;IT) 
Surface Potential 
Surface parameter characterization of surface vibrations in 
linear chains, 9:24380 (R;IT) 
Valence 
Improvement of Van Vechten’s covalent radii, 9:24385 (R;IT) 
CRYSTALLINE ROCKS 
See METAMORPHIC ROCKS 
CRYSTAL-PHASE TRANSFORMATIONS 
Pressure Dependence 
High pressure electron resonance studies of electronic, 
magnetic, and structural phase transitions. Progress report, 
9:22866 (R;US) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 
Alpha Spectroscopy 
Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 
Bonding 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Electronic Structure 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 


CYLINDRICAL PARABOLIC COLLECTORS 
On-Line Measurement 


Radioecological Concentration 

Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 

CURIUM ISOTOPES 
Isotope Production 

Processing of americium and curium at Savannah River plant, 

9:23112 (J;US) 
CURRENT-DRIVE HEATING 

Heating and current drive by LH-waves on toroidal plasmas: 
problems and perspectives, 9:24403 (R;FR) 

Particle confinement during lower-hybrid current drive in the 
versator II tokamak, 9:24426 (R;US) 

Computerized Simulation 

Computer simulation of lower hybrid heating and current drive 

in tokamaks. Final report, 9:24422 (R;US) 
Landau Damping 

Current drive by the combined effects of electron cyclotron 
and Landau wave damping in Tokamak plasmas, 9:24432 
(R;FR) 

CURRENTS (WATER) 
See WATER CURRENTS 
CUSHING SYNDROME 
Diagnosis 

About some peculiarities of the ishemic bone necrosis in the 

izenko kushing syndrome, 9:23649 (RA;BG;In Bulgarian) 
Osteodensitometry 

To the problem of the fine analysis of the bone structure in the 

izenko kushing syndrome, 9:23650 (RA;BG;In Bulgarian) 
CUTTING TOOLS 
Performance Testing 

Drag bit cutting characteristics using sintered diamond inserts. 
Report of investigations/1983, 9:21810 (R;US) 

Testing modified coal-cutting bit designs for reduced energy, 
dust, and incendivity. Report of investigations/1983, 9:21812 
(R;US) 

CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 

CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 

CYCLOALKANES 


See also CYCLOHEXANE 
DECALIN 


Radiolysis 
Conservation of the skeleton conformation in the ring 
decomposition of dimethylcyclohexanes, 9:23090 (RA;HU) 
Stereochemical effects in the radiolysis of liquid 
butylcycloalkanes, 9:23089 (RA;HU) 
CYCLOALKENES 
Chemical Reaction Yield 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
Mass Spectra 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
NMR Spectra 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
CYCLOHEXANE 
Detection 
Monitoring of electrochemically inactive compounds by 
amperometric toxic gas sensors, 9:23501 (R;US) 
CYCLOPHOSPHAMIDE 
See ENDOXAN 
CYCLOTRONS 
See also ISOCHRONOUS CYCLOTRONS 
Beam Injection 
Injection studies with a cyclotron trap, 9:23296 (RA;DE) 
Beam Pulsers 
Cyclotron beam chopping system, 9:23279 (RA;SU;In Russian) 
On-Line Measurement Systems 
Present status of on-line systems at RCNP, 9:23281 (RA;JP;In 
Japanese) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 





D PLUS RESONANCES 
See D-1865 RESONANCES 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D-1865 RESONANCES 
Weak Hadronic Decay 

New results for the lifetimes of the D(, F(, and A/sub c/* 

particles, 9:23976 (J;US) 
DAIRY INDUSTRY 
Energy Consumption 

Energy conservation and oil substitution at a dairy company, 

9:22807 (R;US) 
Fuel Substitution 
Energy conservation and oil substitution at a dairy company, 
9:22807 (R;US) 
DAMPERS (GAS FLOW) 
See DRAFT CONTROL SYSTEMS 
DAMS 
Failure Mode Analysis 
Safety trend analysis: Construction-year and age dependency in 
technical systems, 9:23201 (R;DE) 
DARK REPAIR 
See BIOLOGICAL REPAIR 
DATA ACQUISITION SYSTEMS 

TARA control, data acquisition and analysis system, 9:24491 

(RA;US) 
Computer Codes 

RIP - general purpose interactive display at HHIRF, 9:23310 

(;US) 
Data 

Formatless by-name data input in the Dubna monitoring 

system, 9:24539 (R;SU;In Russian) 
Design 

Data acquisition software for the Holifield Heavy Ion 
Research Facility, 9:23311 (J;US) 

Data acquisition for a large neutrino detector Brookhaven - 
Brown - Ins(Tokyo) - Kek - Osaka - Pennsylvania - 
Suny/SB Neutrino Experiment, 9:23434 (J;US) 

The Q memory resident histogramming system, 9:23307 (J;US) 

ion 

A general purpose nuclear data acquisition system based on an 
auxiliary crate controller, 9:23308 (J;US) 

Performance 

Data acquisition for a large neutrino detector Brookhaven - 
Brown - Ins(Tokyo) - Kek - Osaka - Pennsylvania - 
Suny/SB Neutrino Experiment, 9:23434 (J;US) 

DATA ANALYSIS 
Computer Calculations 

Environmental assessments through research data management, 

9:23576 (J;US) 
Statistics 

Environmental assessments through research data management, 
9:23576 (J;US) 

DATA BASE MANAGEMENT 
Computer Codes 
Codata tools: portable software for self-describing data files, 
9:24547 (R;US) 
Data Processing 
GANDALF - a generally applicable numerical data acquisition 
laboratory facility, 9:24563 (R;DK) 


Metadata management for large statistical databases, 9:24560 
(R;US) 
DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
Manipulation of unit facts. 
See also SPECTRA UNFOLDING 
Codes 
WIMS-D use by ZfK - Data input, experience, and examples, 
9:24555 (R;DD;In German) 
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Iterative Methods 
Quantification of the hazards of fitting sums of exponentials to 
noisy data, 9:24222 (R;GB) 
Plotters 
GPLP: general purpose line plotting programme, 9:24543 
(R;JP;In Japanese) 
DATA PROCESSORS 
See DIGITAL COMPUTERS 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA VALIDATION 
See INFORMATION VALIDATION 
DAUGHTER PRODUCTS 
Quantity Ratio 
WAD, a program to calculate the heat produced by alpha 
decay, 9:22376 (R;CA) 
DC SYSTEMS 
See also HVDC SYSTEMS 
Comparative Evaluations 
Research on transmission options, 9:22318 (BA;US) 
Power Conditioning Circuits 
Dc power supplies and hard-tube power conditioning systems, 
9:23209 (R;US) 
DDT 
Activation Analysis 
Determination of chlorinated pesticides in urine by molecular 
neutron activation analysis, 9:23039 (J;US) 
Liquid Column Chromatography 
Determination of chlorinated pesticides in urine by molecular 
neutron activation analysis, 9:23039 (J;US) 
Solvent Extraction 
Determination of chlorinated pesticides in urine by molecular 
neutron activation analysis, 9:23039 (J;US) 
DEALERS 
See MARKETERS 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 
Chemical Radiation Effects 
Yield of charged species produced by ionizing radiation at 
very short times in liquid decalins, 9:23100 (RA;HU) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY 
For nuclear or particle decay only. 
See also ALPHA DECAY 
BETA DECAY 
INTERNAL CONVERSION 


PARTICLE DECAY 
SPONTANEOUS FISSION 


Data Processing 
Quantification of the hazards of fitting sums of exponentials to 
noisy data, 9:24222 (R;GB) 
Half-Life 
Optimal planning experiments on the radioactive decay 
constants determination, 9:24212 (RA;SU;In Russian) 
DECAY PRODUCTS 
See DAUGHTER PRODUCTS 
DECIDUOUS TREES 
See TREES 
DECIMETER WAVE RADIATION (1-3 DM) 
See RADIOWAVE RADIATION 
DECIMETER WAVE RADIATION (3-10DM) 
See RADIOWAVE RADIATION 
DECOMMISSIONING 
See also REACTOR DECOMMISSIONING 
Research 
Community's research and development programme on 
decommissioning of nuclear power plants. Second annual 
progress report (year 1981), 9:22571 (R;XE) 
DECONTAMINATION 
Cost Benefit Analysis 
Cost effectiveness of dilute chemical decontamination, 9:22531 
(R;CA) 
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DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Energy Losses 
Dissipative processes in a binary nuclear syste, 9:24304 
(RA;SU;In Russian) 
DEEP INELASTIC SCATTERING 
Structure Functions 
Effect of confinement size on nuclear structure functions, 
9:24353 (R;GB) 
DEER 
Diet 
Transfer of fallout cesium-137 from browse to moose. Part 1. 
Moose food habits, 9:23542 (R;CA) 
DEFORMED NUCLEI 
Equations of Motion 
Equations of motion for nuclear surface at large amplitudes, 
9:24313 (RA;SU;In Russian) 
Level Widths 
Investigation of strength functions of 1* level radiative widths 
in deformed nuclei, 9:24228 (RA;SU;In Russian) 
Rotational States 
Structure of states in odd deformed nuclei, 9:24224 (RA;CS;In 
Czech) 
Surfaces 
Equations of motion for nuclear surface at large amplitudes, 
9:24313 (RA;SU;In Russian) 
Vibrational States 
Multiphonon method applied to the Ksup(77)=0* and 
Ksup(77)=0~ vibrational coupling study in the framework of 
an exactly solvable model, 9:24342 (R;FR;In French) 
Vibrational states in odd deformed nuclei, 9:24332 (RA;SU;In 
Russian) 
Yrast States 
Near-yrast spectroscopy of rare-earth nuclei. Yrast isomerism 
and bandcrossings, 9:24245 (R;SE) 
DEGRADATION (ENERGY) 
See ENERGY LOSSES 
DEGRADATION (NUCLEAR) 
See DECAY 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 
DELTA-1236 RESONANCES 
Primakoff Effect 
Electromagnetic and strong mechanism for the y+p — 
m°+A* and y+p — eta + A* reactions, 9:23986 (RA;SU;In 
Russian) 
DEMETALLIZATION 
Catalysts 
Novel approaches concerning catalyst deactivation. Final 
report, July 1, 1982-December 31, 1983, 9:21730 (R;US) 
DENDRITIC WEB GROWTH METHOD 
Large-area sheet task advanced dendritic web growth 
development. Quarterly report, October 23, 1983-December 
31, 1983, 9:22138 (R;US) 
DENITRIFICATION 
Catalysts 
New catalysts for coal liquid upgrading. Quarterly report, June 
1-August 31, 1983, 9:21727 (R;US) 
Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 
DENMARK 
Energy Policy 
EFOM 12-C case studies candidate technologies to relieve the 
European energy system. Final report, 9:22688 (R;US) 
DENSIMETERS 
Gamma Sources 
Multienergy gamma densitometry: analysis of composite 
material, 9:21775 (J;US) 
Si Semiconductor Detectors 
Using A E-detector for measurement of gaseous medium 
density, 9:23373 (RA;SU;In Russian) . 
DENSITY (ENERGY-LEVEL) 
See ENERGY-LEVEL DENSITY 


DENSITY LOG 
See GAMMA-GAMMA LOGGING 
DENSITY MATRIX 
Matrix Elements 
Main approximation and some results of application of a 
density matrix method, 9:24328 (RA;SU;In Russian) 

DENSITY (PLASMA) 

See PLASMA DENSITY 
DENSITY (POWER) 

See POWER DENSITY 
DEOXYCYTIDINURIA 

See URINE 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DEPLETION (NUCLEAR FUELS) 

See BURNUP ' 
DEPOSITION 

For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
RETENTION. 

Velocity 
Dry deposition velocities, 9:23508 (R;US) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DEREGULATION 
Economic Impact \ 

Natural gas pricing policies: implications for the federal 
budget, 9:21909 (B;US) 

Understanding natural gas price decontrol, 9:21908 (B;US) 

Socio-Economic Factors 
Deregulated gasoline marketing: consequences for competition, 
competitors, and consumers, 9:21885 (R;US) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Bibliographies 

Coal preparation and pollution control: a current awareness 

bulletin, 9:21746 (J;US) 
Comparative Evaluations 

Evaluation and status of flue gas desulfurization systems. Final 
report (Describes 189 processes and lists developers and 
vendors), 9:22304 (R;US) 

Molten carbonate fuel cell powerplant desulfurization systems. 
Final report, November 1978-November 1979, 9:21673 
(R;US) 

Information 

Coal preparation and pollution control: a current awareness 

bulletin, 9:21746 (J;US) 
Reviews 

Evaluation and status of flue gas desulfurization systems. Final 
report (Describes 189 processes and lists developers and 
vendors), 9:22304 (R;US) 

DETECTION (RADIATION) 
See RADIATION DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATORS 
Design 


Application of slapper detonator technology to the design of 
special detonation systems, 9:23463 (R;US) 
DEUTERIUM 
Isotopic Exchange 
Deuterium tracer method for investigating the chemistry of 
coal liquefaction. Final technical progress report, October 
1979-September 1981, 9:21668 (R;US) 
DEUTERIUM COMPOUNDS 
Relaxation 
Rates of relaxation in the upper vibrational levels of HF 
(hydrogen fluoride) and DF (deuterium fluoride). Final 
scientific report, 30 September 80-31 August 82, 9:23141 
(R;US) 
Vibrational States 
Rates of relaxation in the upper vibrational levels of HF 
(hydrogen fluoride) and DF (deuterium fluoride). Final 





scientific report, 30 September 80-31 August 82, 9:23141 
(R;US) 
DEUTERIUM IONS 
Charge Exchange 

Collisional mechanisms in D™ beam sources for MFE 
experiments and reactors. Progress report No. 17, covering 
quarter ending March 31, 1984, 9:23907 (R;US) 

DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Alpha Reactions 

Study on the deuteron breakup reaction by means of alpha 
particles at intermediate energies, 9:24037 (RA;SU;In 
Russian) 

Neutron Reactions 

Analyzing power of the elastic n vector-d scattering from 14 
MeV to 50 MeV, 9:24051 (RA;DE) 

Analyzing power distributions for the *H(n vector,n)np 
breakup in the FSI range, 9:24052 (RA;DE) 

Photonuclear Reactions 

Polarization experiments with photons in the nucleon 
resonances region, 9:23978 (R;DE) 

Study on the deuteron photodisintegration cross section 
asymmetry in the 80-600 MeV energy range, 9:24036 
(RA;SU;In Russian) 

Pion Plus Reactions 

Positive pion absorption on deuterium at energies above the 3,3 

resonance, 9:24058 (RA;DE) 
Pion Reactions 

Measurements of iT:: in 7-dsub(pol) scattering between 140 
and 325 MeV, 9:24056 (RA;DE) 

Search for rapid angular and energy dependence of dsigma/dQ. 
and iT: in large angle m-d scattering, 9:24057 (RA;DE) 

DEUTERON REACTIONS 
Adiabatic Approximation 

Elastic scattering of deuterons on 7°*Pb in an adiabatic 

approximation, 9:24249 (RA;SU;In Russian) 
Codes 


Computer code for polarized deuteron experiment processing, 
9:24047 (RA;SU;In Russian) 
Data Processing 
Computer code for polarized deuteron experiment processing, 
9:24047 (RA;SU;In Russian) 
Elastic Scattering 
Elastic scattering of deuterons on **Pb in an adiabatic 
approximation, 9:24249 (RA;SU;In Russian) 


Evidence for pear shape in the fission of *"Th and **°Th, 
9:24262 (R;FR) 
Multi-Nucleon Transfer Reactions 
(d,°Li) reaction on B, 9:24076 (RA;SU;In Russian) 


12C(d,n)"*O reaction at the energy E=21.8-27.2 MeV, 9:24075 
(RA;SU;In Russian) 

Q values of reaction **S(d,p)*’S up to 6.4 MeV excitation, 
9:24099 (RA;CS;In Czech) 

Total Cross Sections 

Total cross sections for the interaction of deuterons and alpha 

particles With iron isotopes, 9:24129 (RA;SU;In Russian) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
Binding Energy 
Determination of the deuteron binding energy, 9:24040 
(RA;SU;In Russian) 
Form Factors 
S-wave NN interaction in quark-cluster model, 9:24319 
(RA;SU;In Russian) 
DEVELOPED COUNTRIES 
Energy Demand 
Energy demand of industrialized and developing countries 
until 1990 - toward a world-wide burden sharing, 9:22685 
(R;DE) 
DEVELOPING COUNTRIES 


See also BRAZIL 
MEXICO 
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REPUBLIC OF KOREA 
Energy Demand 
Energy demand of industrialized and developing countries 
until 1990 - toward a world-wide burden sharing, 9:22685 
(R;DE) 
Energy transition in developing countries, 9:22658 (R;US) 
Photovoltaic Power Supplies 
Emerging photovoltaics technologies: implications for 
developing countries, 9:22157 (R;US) 
DEVICES 
See EQUIPMENT 
DIABLO CANYON-1 REACTOR 
Reactor Licensing 
Licensing process at Diablo Canyon nuclear powerplant, 
9:22362 (B;US) 
Seismic Effects 
Licensing process at Diablo Canyon nuclear powerplant, 
9:22362 (B;US) 
DIABLO CANYON-2 REACTOR 
Reactor Licensing 
Licensing process at Diablo Canyon nuclear powerplant, 
9:22362 (B;US) 
Seismic Effects 
Licensing process at Diablo Canyon nuclear powerplant, 
9:22362 (B;US) 
DIBENZOPYRROLES 
See CARBAZOLES 
DIBUTYL ETHER 
See BUTYL ETHER 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 
DIELECTRIC MATERIALS 
Coatings 
Low loss metallic waveguide for transmission of optical 
radiation, 9:23457 (J;US) 
Radiation Effects 
Improvement of the damage threshold of high-reflectivity 
multidielectric coatings at 1,06 zm, 9:24485 (R;FR;In 
French) 
DIELECTRIC TRACK DETECTORS 
Design 
Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 
Fission Tracks 
Studies of relativistic uranium nuclei with dielectric track 
detectors, 9:24370 (J;US) 
Response Functions 
Neutron response of several fission track detectors worn on the 
body, 9:23418 (R;HU) 
Sensitivity 
Neutron response of several fission track detectors worn on the 
body, 9:23418 (R;HU) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
Chemical Reaction Yield 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
Mass Spectra 
New reducing system: calcium metal in-amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
NMR Spectra 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
DIESEL ENGINES 
Exhaust Gases 
Aromatic diesel emissions as a function of engine conditions, 
9:23517 (J;US) 
Exhaust Systems 
Aromatic diesel emissions as a function of engine conditions, 
9:23517 (J;US) 
DIFFERENTIAL EQUATIONS 
See also CHAPMAN-KOLMOGOROV EQUATION 
NEUTRON DIFFUSION EQUATION 
Numerical Solution 
Moving finite elements in 2-D. Technical progress report, year 
3, 9:24550 (R;US) 
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DIFFUSION 
See also OSMOSIS 
Mathematical Models 
Calculation of cooling tower plumes for high pressure wintry 
situations. Complementary report to the final report on the 
CLIMOD project, 9:23532 (R;CH;In French) 
DIGESTIVE SYSTEM DISEASES 


About the classification of the roentgenologic record of the 
syndrome of the "ascendent loop”, 9:23641 (RA;BG;In 
Bulgarian) 

Criteria for roentgenologic evaluation of gastric and duodenal 
ulcus at their treatment, 9:23637 (RA;BG;In Bulgarian) 

Roentgen diagnostics possibilities of the double contrast study 
of the bulbus duodeni and the duodenal ARC, 9:23631 
(RA;BG;In Bulgarian) 

Roentgenologic criteria for diagnostics of gastritis in gastric 
mucosa relief examination, 9:23636 (RA;BG;In Bulgarian) 

DIGITAL COMPUTERS 
Equipment Interfaces 

Some recommendations for the design of high-speed peripheral 
interfaces based on a broadcast bus. Final report, 9:24554 
(R;US) 

Forecasting 
Preparing for the super supercomputers, 9:24553 (RA;US) 
Parallel Processing 
Preparing for the super supercomputers, 9:24553 (RA;US) 
DILUTE ALLOYS 
Oriented Nuclei 
Nuclear orientation of 5’Co in the Pd(Fe,Co) diluted alloy, 
9:24134 (RA;SU;In Russian) 
DIMETHYL SULFOXIDE 
See DMSO 
DIMETHYLBENZANTHRACENE 
Biological Effects 

Keratin modifications in epidermis, papillomas, and carcinomas 
during two-stage carcinogenesis in the SENCAR mouse, 
9:23755 (J;US) 

DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRECT ENERGY CONVERSION 
Bibliographies 

Direct energy conversion: a current awareness bulletin, 9:22720 

(J;US) 
DIRECT ENERGY CONVERTERS 
See also FUEL CELLS 
THERMIONIC CONVERTERS 
Bibliographies 

Direct energy conversion: a current awareness bulletin, 9:22720 
G;US) 

DIRECT GAIN SYSTEMS 

Prior to September 1980 HEAT GAIN was used to index this 
concept. 

Computerized Simulation 

PCMSOL-1: a computer simulation code for a direct gain 
passive solar structure. Part II. PCMSOL-1 users guide, 
9:22259 (R;US) 

Construction 

Demonstration of alternative thermal storage configurations 

and a passive solar cooling home, 9:22248 (R;US) 
DIRICHLET PROBLEM 
Iterative Methods 
Solution of elliptical equations with mixed derivatives by the 
method of parabolic runs, 9:24399 (R;SU;In Russian) 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPLACEMENT GAGES 
Helium-Neon Lasers 

Development of a multidetector deflection measurement 

system, 9:23455 (R;US) 


DISPLAY DEVICES 
Computer Graphics 
Display hardware, 9:24536 (RA;XC) 
Interfaces 


Interface for linking the VIDEOTON-340 display deVice with 
the PDP-8 type computer, 9:23217 (R;SU;In Russian) 
Prices 
Display hardware, 9:24536 (RA;XC) 
DISSOLVED OXYGEN 
See OXYGEN 
DISSOLVERS 
Off-Gas Systems 
Modelling of aerosol retention in the test facility PASSAT, 
9:23132 (R;DE;In German) 
DISTILLATION 
Cryogenics 
Derivation of working equations for dynamic simulation of 
cryogenic distillation column incorporating vapor holdups 
on stages within column, 9:23130 (R;JP) 
Mathematical Models 
Derivation of working equations for dynamic simulation of 
cryogenic distillation column incorporating vapor holdups 
on stages within column, 9:23130 (R;JP) 
DISTRIBUTED COLLECTOR POWER PLANTS 
Computer Codes 
CONC/11: a computer program for calculating the 
performance of dish-type solar thermal collectors and power 
systems, 9:22206 (R;US) 


CONC/11: a computer program for calculating the 
performance of dish-type solar thermal collectors and power 
systems, 9:22206 (R;US) 

Maintenance 

Plant operation report and daily evaluation summary, 9:22204 

(R;US) 
Operation 
Plant operation report and daily evaluation summary, 9:22204 
(R;US) 
Parabolic Trough Collectors 
- Support development program for the qualification of solar 
farm collectors, 9:22165 (R;DE;In German) 
DISTRICT COOLING 

District heating and cooling systems for communities through 
power plant retrofit distribution network, Phase 2. Final 
report, March 1, 1980-January 31, 1984. Volume 5, 
Appendix A, 9:22823 (R;US) 

DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 

District heating and cooling systems for communities through 
power plant retrofit distribution network, Phase 2. Final 
report, March 1, 1980-January 31, 1984. Volume 5, 
Appendix A, 9:22823 (R;US) 

Moorhead District Heating Project. Reference design, 
Executive Summary, 9:22825 (R;US) 

Cost 

Red Wind district heating project, Phase II. Preliminary design 

and economic analysis report. Appendix, 9:22824 (R;US) 


Red Wind district heating project, Phase II. Preliminary design 
and economic analysis report. Appendix, 9:22824 (R;US) 
Economics 
Fuel use and pricing federal regulatory barriers to district 
heating, 9:22817 (RA;US) 
Incentives for using municipal waste as an energy source for 
district heating systems, 9:22816 (RA;US) 
Feasibility Studies 
Oil replacement and other considerations of district heating for 
a central business district market (Illustrations only, no text), 
9:22820 (RA;US) 
Financing 
Financial considerations for developers of district heating 
projects, 9:22815 (RA;US) 
Heat Distribution Systems 
Design of district heating pipelines, 9:22819 (RA;US) 





ICES 
Long distance heat pipeline (Fernwaermeschiene) Saar. 
Utilization of waste heat of a coking plant and forced 
building up of a long distance heat system in Voelklingen, 
9:22784 (R;DE;In German) 
Institutional Factors 
Incentives for using municipal waste as an energy source for 
district heating systems, 9:22816 (RA;US) 
Local Government 
District heating and the role of local government, 9:22818 
(RA;US) 
Meetings 
Proceedings of the Northeastern Regional District heating 
conference. Final report, 9:22822 (R;US) 


Design of district heating pipelines, 9:22819 (RA;US) 


Fuel use and pricing federal regulatory barriers to district 
heating, 9:22817 (RA;US) 
Reviews 
Building systems and district heating, 9:22821 (RA;US) 
District heating background paper, 9:22814 (RA;US) 
Waste Heat Utilization 
Long distance heat pipeline (Fernwaermeschiene) Saar. 
Utilization of waste heat of a coking plant and forced 
building up of a long distance heat system in Voelklingen, 
9:22784 (R;DE;In German) 
DISUSED MINESHAFTS 
See ABANDONED SHAFTS 
DIVERTORS 
Plasma Drift 
Two-point model for divertor transport, 9:24444 (R;US) 
DMBA 
See DIMETHYLBENZANTHRACENE 
DMSO 
Mutagen 
Mutagenic activity of DMSO solvent samples from munition 
pilot test plant on mammalian cells, 9:23748 (RA;US) 
DNA 
See also RECOMBINANT DNA 
Biochemistry 
Independent, spontaneous mutants of adenovirus type 2-simian 
virus 40 hybrid Ad2* ND3 that grow efficiently in monkey 
cells posses indentical mutations in the adenovirus type 2 
DNA-binding protein gene, 9:23593 (J;US) 
Biological Repair 
Repair and mutagenesis in procaryotes as cellular responses to 
ambient agents, 9:23692 (RA;BR;In Portuguese) 
Use of inhibitors of DNA repair in the study of the 
mechanisms of induction of chromosome aberrations, 9:23742 
G;CH) 


In vivo cleavage of cytosine-containing bacteriophage T4 
DNA to genetically distinct, discretely sized fragments, 
9:23591 (J;US) 

Radiolysis 

Radiation-induced chemical alterations in sugar moiety of 

DNA: carbon-carbon bond rupture, 9:23093 (RA;HU) 
DNA REPLICATION 
Radioinduction 

Induction of DNA synthesis in V. 79 cells recently irradiated 
with UV light, through its fusion with cells irradiated a long 
time ago, 9:23689 (RA;BR;In Portuguese) 

DORMITORIES 
See RESIDENTIAL BUILDINGS 


See also CALORIMETRIC DOSEMETERS 
PHOTOGRAPHIC FILM DOSEMETERS 
Electrets 
Electret pulse-counting detector of fast neutrons, 9:23351 
(RA;CS;In Slovak) 
DOSE-RESPONSE RELATIONSHIPS 
Mathematical Models 
Limiting values for the RBE of fission neutrons at low doses 
for life shortening in mice, 9:23733 (J;US) 
DOSIMETERS 
See DOSEMETERS 
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DOUBLE BETA DECAY 
Comment on the light-heavy majorana neutrino mechanism in 
no-neutrino double beta decay, 9:23971 (R;US) 
DOUBLE ENVELOPE BUILDINGS 
Building Materials 
On the development of heat storage building materials, 9:22775 
(J;US) 
Phase Change Materials 
On the development of heat storage building materials, 9:22775 
(J;US) 
DOUBLE SHELL HOUSES \ 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Beta Ratio 
Annual report to DOE of the GA Technologies Inc. fusion 
program fiscal 1982, 9:24506 (R;US) 


Programs 
Annual report to DOE of the GA Technologies Inc. fusion 
program fiscal 1982, 9:24506 (R;US) 


See ORGANIC PHOSPHORUS COMPOUNDS 
DRAFT CONTROL SYSTEMS 
Design 
Pressure loss coefficients and characteristics of dampers for 
ducted air systems, 9:22763 (R;US) 
DRAG EFFECT 
See ELECTROPHORESIS 
DRAGON REACTOR 
Burnup 
Gamma scanning of full scale HTR fuel elements, 9:22363 
(R;GB) 
Fission Products 
Gamma scanning of full scale HTR fuel elements, 9:22363 
(R;GB) 
Gamma Fuel Scanning 
Gamma scanning of full scale HTR fuel elements, 9:22363 
(R;GB) 
DRIFT CHAMBERS 
Performance 
Investigation of a vertical drift chamber, 9:23408 (RA;DE) 
DRIFT INSTABILITY 
Nonlinear Problems 
Nonlinear interaction of toroidicity-induced drift modes, 
9:24456 (J;US) 
DRILL CORES 
Chemical Composition 
Spectral gamma-ray logging for clay content, 9:23784 (RA;US) 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING FLUIDS 
Limited to materials used in well drilling. 
Biological Effects 
Effects of used ferrochrome lignosulphonate drilling muds 
from a Santa Barbara channel oil well on the development of 
starfish embryos, 9:21895 (J;GB) 
Fluid Flow 
Geothermal drilling: problems and solutions, 9:22287 (J;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER 
Mutagen Screening 
Use of four short-term tests to evaluate the mutagenicity of 
municipal water, 9:23567 (J;US) 
DRY DEPOSITION 
See DEPOSITION 
DRY STORAGE 
Performance Testing 
Pre-test visual examination and crud characterization of LWR 
rods used in the long-term, low-temperature whole rod test, 
9:21984 (R;US) 
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DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 
DTO 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 


DUMAND PROJECT 
Deep Underwater Muon and Neutrino Detection Project. 
Neutrino Detection 
Detection of matter effects on neutrino oscillations by 
DUMAND, 9:23951 (RA;HU) 
Neutrino Oscillation 
Detection of matter effects on neutrino oscillations by 
DUMAND, 9:23951 (RA;HU) 
DUODENUM 
See SMALL INTESTINE 
DURENE 
Chemical Reactions 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
DUSTS 
Air Pollution Control 
Basic research on coal fragmentation and dust entrainment. 
Volume 1. Technical information. Open file report (final) 19 
March 1981-19 May 1982, 9:21796 (R;US) 
Basic research on coal fragmentation and dust entrainment. 
Volume 2. Appendix information. Open file report (final) 19 
Mar 1981-19 May 1982, 9:21797 (R;US) 
Laboratory tests for selecting wetting agents for coal dust 
control. Report of investigations/1983, 9:21811 (R;US) 
Control 
Evaluate fundamental approaches to longwall dust control. 
Phase III report, 9:21806 (R;US) 
DYE LASERS 
Physical Properties 
Solvent effects on emission yield and lifetime for coumarin 
laser dyes. Requirements for a rotatory decay mechanism. 
Technical report, 1 January 1982-31 October 1982, 9:23147 
(R;US) 
DYMAC SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYSPROSIUM 147 
Beta-Plus Decay 
Decay of '47Dy, 9:24198 (RA;SU;In Russian) 
Isomeric Transitions 
Decay of '*7Dy, 9:24198 (RA;SU;In Russian) 
Mass Difference 
Difference mass measurements of rare- earth nuclide isobars far 
from beta-stability band, 9:24189 (RA;SU;In Russian) 
DYSPROSIUM 149 
Beta-Plus Decay 
Beta decay energy of '*°Eu, ‘Gd and '°Dy, 9:24194 
(RA;SU;In Russian) 
DYSPROSIUM 157 
Energy Levels 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
DYSPROSIUM 161 
Energy-Level Transitions 
161Dy levels excited in the (n,nsup(')y) reaction on the fast 
neutrons, 9:24235 (RA;SU;In Russian) 
DYSPROSIUM 161 TARGET 
Neutron Reactions 
161Dy levels excited in the (n,nsup(')y) reaction on the fast 
neutrons, 9:24235 (RA;SU;In Russian) 


EARTH ATMOSPHERE 
See also IONOSPHERE 


STRATOSPHERE 
Flow Models 
Atmospheric studies in complex terrain: executive summary. 
Technical progress report, FY-1979 through FY-1983, 
9:23513 (R;US) 
Light Scattering 
Atmospheric transmittance model for a solar beam p: 
between a heliostat and a receiver, 9:22208 (R;US) 
Light Transmission 
Atmospheric transmittance model for a solar beam propagating 
between a heliostat and a receiver, 9:22208 (R;US) 
Mathematical Models 
Water budget of an eastern deciduous forest stand, 9:23547 
G;US) 
EARTH CRUST 
Heat Storage 
Environmental consequences of heat recovery and heat storage 
in soil and water. A scheme for a research program, 9:22742 
(R;SE;In Swedish) 
EARTH-COVERED BUILDINGS 
Construction 
Design of low cost, passive solar/earth contact housing 
an embankment wall concept. Final report, 9:22254 (R;US) 
Design 
Design of low cost, passive solar/earth contact housing using 
an embankment wall concept. Final report, 9:22254 (R;US) 
EAST MESA GEOTHERMAL FIELD 
Geothermal Wells 
Sperry Low Temperature Geothermal Conversion System, 
Phase I and Phase II. Volume IV. Field activities. Final 
report, 9:22283 (R;US) 
Well Completion 
Sperry Low Temperature Geothermal Conversion System, 
Phase I and Phase II. Volume IV. Field activities. Final 
report, 9:22283 (R;US) 
Well Drilling 
Sperry Low Temperature Geothermal Conversion System, 
Phase I and Phase II. Volume IV. Field activities. Final 
report, 9:22283 (R;US) 
EBIS 
See ELECTRON BEAM ION SOURCES 
EBR-2 REACTOR 
United States Department of Energy breeder reactor staff 
training domestic program, 9:22403 (R;US) 
ECCS 
Computerized Simulation 
TRAC-PF'1 best-estimate LOCA analysis of a combined ECC 
injection PWR, 9:22620 (J;US) 
Flow Rate 
Evaluation report on CCTF core-I reflood tests C1-6 (RUN 
15), C1-9 (RUN 18), C1-11 (RUN 20) and C1-13 (RUN 22). 
Effects of ECC water injection rate, 9:22587 (R;JP) 
LPCI 
Evaluation report on CCTF core-I reflood tests C1-6 (RUN 
15), C1-9 (RUN 18), Cl-11 (RUN 20) and C1-13 (RUN 22). 
Effects of ECC water injection rate, 9:22587 (R;JP) 
Performance 
Analysis of the Savannah River Reactor Emergency Core 
Cooling System, 9:22564 (R;US) 
Emergency core cooling systems in CANDU nuclear power 
plants, 9:22577 (R;CA) 
JAERI code system for evaluation of BWR ECCS 
performance, 9:22583 (R;JP) 
Sprays 
Projekt DOWSE, Phase 1, SKI-B57/81. Final report on the 
question of renewed spray distribution testing for external 
pump reactors, 9:22605 (R;SE) 
Stress Analysis 
Standard review plan for the review of safety analysis repo’ 
for nuclear power plants (PWR; BWR), 9:22437 (R;US) 
ECHINODERMS 
Ontogenesis 
Effects of used ferrochrome lignosulphonate drilling muds 
from a Santa Barbara channel oil well on the development of 
starfish embryos, 9:21895 (J;GB) 





ECONOMIC DEVELOPMENT 
Data Base Management 


ECONOMIC DEVELOPMENT 
Data Base t 
Construction of database for HERMES model, 9:22657 (R;XE) 
Minerals 
Geopolitics of strategic and critical materials, 9:22669 (B;US) 
United Kingdom 
Construction of database for HERMES model, 9:22657 (R;XE) 
ECR HEATING 
ECRH and ICRH in the TMX-U tandem mirror, 9:24448 
(R;US) 
Electron Temperature 
Plasma properties in the ELMO Bumpy Torus, 9:24470 (J;GB) 


Radiotherapy 
Our results from beta therapy of patients with chronic eczema, 
9:23675 (RA;BG;In Bulgarian) 
EDDY CURRENT TESTING 
Pattern Recognition 
EDDY - a FORTRAN program to extract significant features 
from eddy-current test data - the basis of the CANSCAN 
system, 9:23184 (R;CA) 
Probes 
Eddy-current testing. Evaluation of cracks propagation in 
austenitic steel cladding, 9:23188 (R;FR) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
it 
California model for a comprehensive energy management 
services program for public and private non-profit schools. 
Final technical and performance progress report, 9:22751 
(R;US) 


Resources for energy technology and qualifications at 
universities, 9:22673 (R;SE;In Swedish) 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFLUENTS 
See THERMAL EFFLUENTS 
EFFUSION 
See DIFFUSION 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENVALUES 
Nonlinear Problems 
Numerical methods for nonlinear elliptic eigenvalue problems, 
9:24538 (R;US) 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 
Bonding 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Electronic Structure 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
ELECTRIC ARCS 
Computerized Simulation 
Simulation of electromagnetic instabilities of high-voltage gaps, 
9:24516 (R;US) 
Plasma Instability 
Simulation of electromagnetic instabilities of high-voltage gaps, 
9:24516 (R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
Reports of the asahi glass foundation for industrial technology. 
Volume 34, 1979, 9:22650 (R;US) 
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Commercialization 
Storage technologies, 9:22302 (BA;US) 
Meetings 
Energy conservation by energy storage - advanced batteries 
and fuel cells, 9:22638 (R;XE) 
Molten Salts 
Rechargeable secondary battery having an aluminum salt 
electrolyte, 9:22652 (P;US) 


Summary of the proceedings, 9:22639 (RA;XE) 
Research Programs 
Future R and D requirements for batteries, 9:22647 (RA;XE) 
Need for battery and fuel cell R and D, 9:22648 (RA;XE) 
R and D requirements for batteries and fuel cells, 9:22646 
(RA;XE) 
Summary of the proceedings, 9:22639 (RA;XE) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 
Deposition 
MOD silver metallization for photovoltaics. Quarterly 
technical report, December 1, 1983-February 29, 1984 
(Metallo-organic decomposition), 9:22139 (R;US) 
Meetings 
Proceedings of the flat-plate solar array project research forum 
on photovoltaic metallization systems, 9:22137 (R;US) 
ELECTRIC FIELDS 
Health Hazards 
Effect of chronic exposure to industrial-frequency electric field 
in very high voltage switch rooms on humoral regulation, 
9:23765 (TJ;US) 
Humoral reaction to acute exposure to a high voltage electric 
field, 9:23764 (TJ;US) 
ELECTRIC FURNACES 
Energy Efficiency 
Comparison of the energy use of heat pumps and central 
electric furnaces, 9:22769 (R;US) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY - 
CONVERTERS. 
See also TURBOGENERATORS 
Control Systems 
Research and development of advanced concepts in electric 
generating plant control, 9:22297 (R;US) 


Research and development of advanced concepts in electric 
generating plant control, 9:22297 (R;US) 
Research 
Research and development of advanced concepts in electric 
generating plant control, 9:22297 (R;US) 
ELECTRIC IMPEDANCE 
Laser Spectroscopy 
Opto-galvanic laser spectroscopy of thermoionic and hollow- 
cathode plasmas of alkali, rare gas and uranium, 9:24476 
(J;RO) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Consumption Rates 
Support in statistical analysis and data processing to the Office 
of Energy Markets and End Use, Energy Information 
Administration (EIA), at the Dept. of Energy. Final report, 
9:22710 (R;US) 
Rate Structure 
Choice of discount rates in utility planning: a critique of 
conventional betas as risk indicators for electric utilities. 
Final report, 9:22697 (R;US) 
Research Programs 
National research program in perspective, 9:22706 (BA;US) 
Technology Assessment 
Impact of industrial robots on electric loads in US industry. 
Final report, 9:22698 (R;US) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
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ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC RAILWAYS 
Systems Analysis 
Electric railroads and trolley systems: past, present, and future, 
9:22777 (R;US) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Aesthetics 
Aesthetic considerations and electric utilities: an introductory 
guide to the literature. Final report, 9:22695 (R;US) 
Electric Generators 
Research and development of advanced concepts in electric 
generating plant control, 9:22297 (R;US) 
Foi 
Proceedings: EPRI load research symposium, 9:22696 (R;US) 
Fuel Supplies ; 
Electric power quarterly, July-September 1983, 9:22692 (R;US) 
Information Needs 
R and D at the utility-company level, 9:22704 (BA;US) 
Load Management 
Proceedings: EPRI load research symposium, 9:22696 (R;US) 
Marginal-Cost Pricing 
Empirical comparisons of alternative marginal cost 
methodologies. Final report, 9:22694 (R;US) 
Marketing Research 
Proceedings: EPRI load research symposium, 9:22696 (R;US) 
Operations Research 
Regulatory research, 9:22708 (BA;US) 
Planning 
Aesthetic considerations and electric utilities: an introductory 
guide to the literature. Final report, 9:22695 (R;US) 
Choice of discount rates in utility planning: a critique of 
conventional betas as risk indicators for electric utilities. 
Final report, 9:22697 (R;US) 
Power Transmission Lines 
Maximum safe pulling lengths for solid dielectric insulated 
cables. Volume 1. Research data and cable-pulling 
parameters. Final report, 9:22315 (R;US) 
Maximum safe pulling lengths for solid dielectric insulated 
cables. Volume 2. Cable user’s guide, 9:22314 (R;US) 
Public Policy 
Regulatory research, 9:22708 (BA;US) 
Rate Structure 
Proceedings: EPRI load research symposium, 9:22696 (R;US) 
Research Programs 
Electric utility research and development, 9:22703 (B;US) 
Incentives for utility research - an industry perspective, 
9:22707 (BA;US) 
R and D at the utility-company level, 9:22704 (BA;US) 
Regional research program, 9:22705 (BA;US) 
Resource Conservation 
1983 Northwest Conservation and Electric Power Plan. 
Volume I, 9:22700 (R;US) 
1983 Northwest Conservation and Electric Power Plan. 
Volume II, 9:22699 (R;US) 
Risk Assessment 
Choice of discount rates in utility planning: a critique of 
conventional betas as risk indicators for electric utilities. 
Final report, 9:22697 (R;US) 
Statistical Models 
Choice of discount rates in utility planning: a critique of 
conventional betas as risk indicators for electric utilities. 
Final report, 9:22697 (R;US) 
Underground Power Transmission 
Maximum safe pulling lengths for solid dielectric insulated 
cables. Volume 1. Research data and cable-pulling 
parameters. Final report, 9:22315 (R;US) 
Maximum safe pulling lengths for solid dielectric insulated 
cables. Volume 2. Cable user’s guide, 9:22314 (R;US) 
ELECTRICAL BREAKDOWN 
See ELECTRICAL FAULTS 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 


CAPACITORS 
ELECTRIC CONTACTS 


ELECTRICAL INSULATORS 
LIGHTNING ARRESTERS 
SWITCHES 


Performance Testing 
EPRI test centers: full-scale experience for new technologies, 
9:22701 (J;US) 
Quality Assurance 
Total qualification of class 1E electric equipment, 9:22493 
(R;FR) 
Quality Control 
Total qualification of class 1E electric equipment, 9:22493 
(R;FR) 
ELECTRICAL FAULTS 
Fault protection for high-phase-order transmission lines. 
Volume 1. Basic concepts, models, and computations. Final 
report, 9:22313 (R;US) 
Computerized Simulation 
Fault protection for high-phase-order transmission lines. 
Volume 2. Decumentation for LINPAR3 and FALTCAL3 
computer codes, 9:22312 (R;US) 
Mechanical Vibrations 
Monitoring stress in the turbine generator shaft, 9:22317 (J;US) 
ELECTRICAL INSULATORS 
Reliability 
Estimating reliability of an electrical insulating system, 9:23205 
(R;US) 
ELECTRICAL TRANSIENTS 
Modeling system for conducted transient analysis, 9:22296 
(R;US) 
ELECTRIC-POWERED VEHICLES 
See also HYBRID ELECTRIC-POWERED VEHICLES 
Coordinated Research Programs 
Action cost 302: A European study on electric road vehicles, 
9:22839 (RA;XE) 
Energy Efficiency 
Future transportation energy requirements, 9:22781 (BA;US) 
Energy Storage Systems 
Development of a modular electrochemical storage system for 
road electric vehicles, 9:22836 (RA;XE) 
Lead-Acid Batteries 
Near-future aspects of thermal management of electric vehicle 
battery systems, 9:22837 (RA;XE) 
Maintenance 
Testing and evaluation of JET electric vehicle models 600, 
1000, and 1000P. Final report, 9:22834 (R;US) 
Metal-Metal Oxide Batteries 
Technico-economic assessment of batteries for electric road 
vehicles, 9:22835 (RA;XE) 
Cost 


Testing and evaluation of JET electric vehicle models 600, 
1000, and 1000P. Final report, 9:22834 (R;US) 


Future R and D requirements - electrigal vehicle optimization, 
9:22838 (RA;XE) 
Performance Testing 
TVA and the electric vehicle, 9:22840 (R;US) 
Power Conditioning Circuits 
High frequency converters for battery charging, 9:22645 


Electrochemical machining development for turbine generator 
rotor slots. Final report, 9:22299 (R;US) 
ELECTRODES 
Activation Analysis 
Activation method for determination of local inclusion of 
copper in electrodes, 9:23018 (RA;SU;In Russian) 
Quality Control 
Activation method for determination of local inclusion of 
copper in electrodes, 9:23018 (RA;SU;In Russian) 
ELECTROLINKING 
Underground gasification of deep coal electrolinking 
experiments, 9:21687 (RA;US) 
ELECTROLYTIC CELLS 


Electrode reactions at solid oxide electrolytes, 9:22737 (J;NL) 





ELECTROMAGNETIC INTERACTIONS 
impurities 


Impurities 
Transport phenomena in improved electrochemical cell design 
for the production of magnesium. Final report, 9:23069 
(R;US) 
ELECTROMAGNETIC INTERACTIONS 


See also PHOTON-HADRON INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 


Gauge Invariance 
Introduction to gauge theories of the strong, weak, and 
electromagnetic interactions, 9:24004 (BA;US) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMIGRATION 
See ELECTROPHORESIS 
ELECTRON ACOUSTIC WAVES 
See ELECTRON PLASMA WAVES 
ELECTRON ANTINEUTRINOS 
Neutrino Oscillation 
Mobile antinusub(e) oscillation experiment, 9:23340 (RA;HU) 
ELECTRON BEAM ION SOURCES 
Comparative Evaluations 
Comparison of methods of producing very highly stripped 
uranium beams, 9:23302 (R;US) 
ELECTRON BEAMS 
Beam Monitoring 
Electron beam diagnostics using optical fibers, 9:23454 (R;US) 
Beam Neutralization 
Compact toroid created by rotating relativistic electron beams, 
9:24450 (J;US) 
Beam Shaping 
Shaping a bunched tubular beam of rotating electrons, 9:23256 
(RA;SU;In Russian) 
Beam Transport 
Present status on the ion collective acceleration and high- 
current beam transport in the Lebedev’s Physical Institute 
USSR, 9:23259 (RA;SU;In Russian) 
Microwave Radiation 
Usage of high-current relativistic electron beams for generation 
of microwave radiation, 9:23265 (RA;SU;In Russian) 
Ondulator Radiation 
Usage of high-current relativistic electron beams for generation 
of microwave radiation, 9:23265 (RA;SU;In Russian) 
Stability 
Compact toroid created by rotating relativistic electron beams, 
9:24450 (J;US) 
ELECTRON CAPTURE DECAY 
Counting Techniques 
Study of an high accuracy helicity measurement of the 
electron neutrino, 9:24033 (RA;DE) 
ELECTRON COLLISIONS 


See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 


Bremsstrahlung 
Atomic-field bremsstrahlung from uranium, 9:23867 (RA;DE) 
Energy dependence of the high energy tip of the 
bremsstrahlung spectrum of La, W, and Co, 9:23866 
(RA;DE) 


Laser-induced electron-ion capture and antihydrogen 
formation, 9:23267 (RA;DE) 
ELECTRON CYCLOTRON-RESONANCE HEATING 
See ECR HEATING 
ELECTRON DETECTION 
Nuclear Emulsions 
Spectral sensitivity of p-type photoemulsions to electrons, 
9:23370 (RA;SU;In Russian) 
Photographic Emulsions 
Choice of optimal thickness of a photolayer while studying 
internal conversion electrons, 9:23374 (RA;SU;In Russian) 
Proportional Counters 
Large space angle system for secondary charged particle 
detection in the experiments on nuclear electroexcitation, 
9:23382 (RA;SU;In Russian) 
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Scintillation Counters 
Large space angle system for secondary charged particle 
detection in the experiments on nuclear electroexcitation, 
9:23382 (RA;SU;In Russian) 
ELECTRON NEUTRINOS 
See also ELECTRON ANTINEUTRINOS 
Helicity 
Study of an high accuracy helicity measurement of the 
electron neutrino, 9:24033 (RA;DE) 
ELECTRON PLASMA WAVES 
Bernstein Mode 
Electron Bernstein waves, 9:24418 (RA;US) 
ELECTRON REACTIONS 
Asymmetry 
Electroexcitation of nuclei by longitudinal-polarized electrons 
and weak neutral hadronic current structure, 9:24063 
(RA;SU;In Russian) 
Differential Cross Sections 
Covariant description of excitation of nuclei with half-integral 
spin in electron scattering at the cost of electromagnetic and 
weak interactions, 9:24118 (RA;SU;In Russian) 
Electroexcitation of nuclei by longitudinal-polarized electrons 
and weak neutral hadronic current structure, 9:24063 
(RA;SU;In Russian) 
Electroproduction 
Electroproduction of heavy charged particles on *Be, 1*C and 
27 A) nuclei, 9:24082 (RA;SU;In Russian) 
Quasi-Elastic Scattering 
Electron quasi-elastic scattering on alpha clusters of °Be, 
9:24081 (RA;SU;In Russian) 
ELECTRON SPECTROMETERS 
Control Systems 
Autonomous automation system for data collection and 
controlling experiment on electron scattering, 9:23390 
(RA;SU;In Russian) 
Data Acquisition Systems 
Autonomous automation system for data collection and 
controlling experiment on electron scattering, 9:23390 
(RA;SU;In Russian) 
Unit for experimental data acquisition and recording with on- 
line data output, 9:23389 (RA;SU;In Russian) 
Drift Chambers 
Drift induction chambers in the magnetic field of a 180 deg 
electron spectrometer, 9:23383 (RA;SU;In Russian) 
Magnetic Fields 
Drift induction chambers in the magnetic field of a 180 deg 
electron spectrometer, 9:23383 (RA;SU;In Russian) 
Recording Systems 
Unit for experimental data acquisition and recording with on- 
line data output, 9:23389 (RA;SU;In Russian) 
ELECTRON SPECTROSCOPY 
See also AUGER ELECTRON SPECTROSCOPY 
PHOTOELECTRON SPECTROSCOPY 
Electrostatic 
Characteristics of a double-cylindrical-mirror electrostatic 
energy-analyzer for electrons, 9:23399 (R;FR) 
Multipolarity 
Determination of the multipolarity of prompt electromagnetic 
transitions from angular distribution of conversion electrons, 
9:24244 (RA;DE) 
ELECTRON-ATOM COLLISIONS 
Algorithms 
Scattered wave function using extended Numerov algorithm, 
9:23823 (RA;DE) 
Differential Cross Sections 
Absolute triple differential cross sections for high energy 
electron impact ionization of helium, 9:23859 (RA;DE) 
Eikonal Approximation 
Eikonal exchange amplitudes for electron-helium collisions, 
9:23827 (RA;DE) ‘ 
Tonization 
Theory of ionization/recombination kinetics with application 
to recombination lasers and the optogalvanic effect, 9:23159 
(J;US) 
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Kinetic Equations 
Theory of ionization/recombination kinetics with application 
to recombination lasers and the optogalvanic effect, 9:23159 
(J;US) 
Meetings 
Electronic and atomic collisions. Abstracts of contributed 
papers, 9:23903 (R;DE) 
Recombination 
Theory of ionization/recombination kinetics with application 
to recombination lasers and the optogalvanic effect, 9:23159 


(J;US) 
ELECTRONIC CIRCUITS 
See also POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 
Mathematical Models 
Chaotic motion in nonlinear feedback systems, 9:23220 (J;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also MICROWAVE EQUIPMENT 
POWER SUPPLIES 
RADIO EQUIPMENT 


Computerized Simulation 

Modeling system for conducted transient analysis, 9:22296 

(R;US) 
Performance 

E.D.A.C. detection system and criticality alarm, 9:23432 
(TG;US) 

Physical Radiation Effects 

Aging of electronics in nuclear power plant instrumentation: A 
perspective on needed studies, 9:22501 (J;US) 

Specifications 

E.D.A.C. detection system and criticality alarm, 9:23432 

(TG;US) 
ELECTRON-ION COLLISIONS 
Capture 
Laser-induced electron-ion capture and antihydrogen 
formation, 9:23267 (RA;DE) 
Coulomb Excitation 
Inner shell excitation of lithium-like ions, 9:23928 (J;US) 
Excitation 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 13212!’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Excitation collision strengths for iron ions calculated with a 
distorted wave method, 9:23929 (J;US) 

ELECTRON-MOLECULE COLLISIONS 
Electron Spectroscopy 

Electronic structure of Cle from 5 to 15 eV by electron energy 

loss spectroscopy, 9:23924 (J;US) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 

Branching ratio and mass spectrum of the decay tau’ -> tau 
ar* ar, 9:23945 (R;DE) 

High energy physics, 9:23970 (RA;DE) 

Higher order QCD corrections to the energy-energy 
correlation function, 9:23981 (R;DE) 

Improved measurement of electroweak couplings from e* e~ - 
> ete” and e*e7 -> p* pw", 9:23943 (R;DE) 

Bhabha Scattering 

Improved measurement of electroweak couplings from e* e™ - 
> ete” and e*e™ -> p* pw", 9:23943 (R;DE) 

Predictions for Bhabha scattering in left-right models below 
the Z resonance, 9:23996 (J;US) 

Particle Production 

High energy physics, 9:23970 (RA;DE) 

Search for singly produced supersymmetric electrons in e* e~ 
interactions, 9:23975 (J;US) 

Quantum Chromodynamics 
Higher order QCD corrections to the energy-energy 
correlation function, 9:23981 (R;DE) 
Quarks e 
Leptoquark production at HERA, 9:23973 (R;GB) 
Reviews 
Determination of asub(s) in e* e~ annihilation, 9:23944 (R;DE) 


Activation Analysis 


Results from CELLO on electroweak interactions, 9:23938 
(R;DE) 


Predictions for Bhabha scattering in left-right models below 
the Z resonance, 9:23996 (J;US) 
ELECTRON-RING ACCELERATORS 
Atomic Beam Sources 
Neutral particle laser source of a collective accelerator, 
9:23283 (RA;SU;In Russian) 
Beam Monitoring 
Synchrotron radiation diagnostics of electron-ion rings, 9:23231 
(RA;SU;In Russian) 
Beam Optics 
Study on anisotropic shields for an adhezator of a collective 
accelerator, 9:23254 (RA;SU;In Russian) 
Beam Shaping 
Study on the formation of ring relativistic electron beams in 
neutral gas and weakly-ionized plasma, 9:23255 (RA;SU;In 
Russian) 
Heavy Ions 
KUTI-20 heavy ion collective accelerator, 9:23230 (RA;SU;In 
Russian) 
Ton Beams 
Channel for ion beam transport and matched injection from a 
collective accelerator into a heavy ion synchrotron, 9:23236 
(RA;SU;In Russian) 
Laser-Produced Plasma 
Neutral particle laser source of a collective accelerator, 
9:23283 (RA;SU;In Russian) 
Multicharged Ions 
Multicharged ion storage in electron rings of a collective 
accelerator, 9:23232 (RA;SU;In Russian) 
Shields 
Study on anisotropic shields for an adhezator of a collective 
accelerator, 9:23254 (RA;SU;In Russian) 
Specifications 
KUTI-20 heavy ion collective accelerator, 9:23230 (RA;SU;In 
Russian) 
Synchrotron Radiation 
Synchrotron radiation diagnostics of electron-ion rings, 9:23231 
(RA;SU;In Russian) 
ELECTROPHORESIS 
Capillary zone electrophoresis: instrumentation and use with 
nonaqueous solvents, 9:23026 (R;US) 
ELECTROSTATIC ACCELERATORS 
Beam Optics 
High-power ion beam production in focusing diode systems, 
9:23266 (RA;SU;In Russian) 
Collective Accelerators 
Experiments on the high-power ion beam production at the 
AKVAGEN facility, 9:23241 (RA;SU;In Russian) 
Ton Beams 
High-power ion beam production in tetrode systems, 9:23239 
(RA;SU;In Russian) 
High-power ion beam production in focusing diode systems, 
9:23266 (RA;SU;In Russian) 
Proton Beams 
Experiments on the high-power ion beam production at the 
AKVAGEN facility, 9:23241 (RA;SU;In Russian) 
Radioisotope Generators 
300 kV D-T generator: design, 9:23274 (RA;CS;In Slovak) 
ELECTROSTATIC SPECTROMETERS 
Characteristics of a double-cylindrical-mirror electrostatic 
energy-analyzer for electrons, 9:23399 (R;FR) 
Beta Spectrometers 
0,5 - 50 keV electrostatic Beta-spectrometer, 9:23355 
(RA;SU;In Russian) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTS 
For chemical elements only. 
See also METALS 
Activation Analysis 
Detection limits of elements and sensitivity of gamma- 
activation analysis in spectroscopy radiation of radioisotopes, 
9:23015 (RA;SU;In Russian) 





ELMO BUMPY TORUS 
Alkylation 


Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 2. An annotated bibliography. 
Final report, 9:23562 (R;US) 

Diffusion 

Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 2. An annotated bibliography. 
Final report, 9:23562 (R;US) 

Environmental Transport 

Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 1. A critical review. Final 
report, 9:23561 (R;US) 


Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 1. A critical review. Final 
report, 9:23561 (R;US) 

Methylation 

Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 2. An annotated bibliography. 
Final report, 9:23562 (R;US) 

Solubility 

Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 2. An annotated bibliography. 
Final report, 9:23562 (R;US) 


Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 2. An annotated bibliography. 
Final report, 9:23562 (R;US) 
ELMO BUMPY TORUS 
ECR Heating 
Mixed-mode distribution systems for high average power 
electron cyclotron heating, 9:24496 (R;US) 
Plasma properties in the ELMO Bumpy Torus, 9:24470 (J;GB) 
Magnetic Probes 
Research support for plasma diagnostics on Elmo Bumpy 
Torus - development of a multichannel Hall-probe based 
diamagnetic diagnostic instrument and observation and 
modeling of EBT electron rings. Final report, October 1, 
1982-September 30, 1983, 9:24445 (R;US) 
Microwave Equipment 
Mixed-mode distribution systems for high average power 
electron cyclotron heating, 9:24496 (R;US) 
EMBRITTLEMENT 
Research Programs 
Unresolved safety issues: pressurized thermal shock, 9:22607 
(B;US) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLANS 
Emergency exercises: Commonly observed problems, 9:22616 
(J;US) 
Emergency planning lessons learned around Commonwealth 
Edison nuclear station sites, 9:22617 (J;US) 
Lessons learned in emergency preparedness, 9:22618 (J;US) 
NRC perspective on emergency preparedness, 9:22614 (J;US) 
EMISSION SPECTROSCOPY 
Matrix Materials 
Intra-alkali matrix effects in the inductively coupled plasma, 
9:23034 (J;US) 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 
See COMMERCIAL SECTOR 
INDUSTRY 
RESIDENTIAL SECTOR 
ENDF 


See NUCLEAR DATA COLLECTIONS 


See BONE TISSUES 
ENDOXAN 
Radiosensitivity Effects 
Mutagenic effect from single and combined treatment with 
radiation and cyclophosphamid on somatic mice cells, 
9:23707 (RA;BG;In Bulgarian) 
Toxicity 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
ENERGY 
See also GEOTHERMAL ENERGY 
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NUCLEAR ENERGY 
Q-VALUE 
SOLAR ENERGY 


Federal Assistance Programs 
Energy research after the year 1984. Basis of planning for 
government support to energy research after the 30th of 

June 1984, 9:22670 (R;SE;In Swedish) 

Financing 
Resources for energy technology and qualifications at 
universities, 9:22673 (R;SE;In Swedish) 
Research Programs 

Basic resources and qualifications of the division of energy 
technology at Studsvik, 9:22672 (R;SE;In Swedish) 

Energy research after the year 1984. Basis of planning for 
government support to energy research after the 30th of 
June 1984, 9:22670 (R;SE;In Swedish) 

Resources for energy technology and qualifications at 
universities, 9:22673 (R;SE;In Swedish) 

Technology Utilization 

Purchase of technology in the field of energy. An investigation 
of purchase of technology and other ways to initiate 
development of energy technology, 9:22671 (R;SE;In 
Swedish) 

ENERGY CONSERVATION 
Economic Impact 
Measuring energy savings - problems, 9:22739 (J;GB) 
Exports 

Energy conservation and renewable energy equipment exports: 
analysis of hearings on US solar and conservation 
technologies in international markets, 9:22683 (B;US) 

Implementation 

Examining the longer term impact of RCS home energy audits 
on the implementation of conservation measures, 9:22755 
(R;US) 

Program Management 

Evaluation and validation of the effect of State Energy 
Conservation Plan (SECP) program measures on energy 
consumption. New York SECP - 1979 energy savings. Final 
report, 9:22738 (R;US) 

Investigation of the progress of energy consumption in 
buildings. Progress report 1: The plan of the investigation, 
9:22765 (R;SE;In Swedish) 

Measuring energy savings - problems, 9:22739 (J;GB) 

rade 


Energy conservation and renewable energy equipment exports: 
analysis of hearings on US solar and conservation 
technologies in international markets, 9:22683 (B;US) 

ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Econometrics 
Econometric estimates of the EDM model, 9:22656 (R;XE) 
Economic Elasticity 
Increased energy prices: energy savings and equity aspects. 
Final report, 9:22661 (R;US) 
Energy Models 
Econometric estimates of the EDM model, 9:22656 (R;XE) 
Metering 

Investigation of the progress of energy consumption in 
buildings. Progress report 2: Existing energy meters, 9:22766 
(R;SE;In Swedish) 

Taxes 

Increased energy prices: energy savings and equity aspects. 

Final report, 9:22661 (R;US) 
ENERGY DEMAND 
Forecasting 

Energy demand of industrialized and developing countries 
until 1990 - toward a world-wide burden sharing, 9:22685 
(R;DE) 

Future transportation energy requirements, 9:22781 (BA;US) 

Nuclear Power 
Nuclear safety research - risk and other risks, 9:22627 (BA;US) 
ENERGY DISSIPATION 
See ENERGY LOSSES 
ENERGY EFFICIENCY STANDARDS 

Energy conservation program for states and localities. Final 
technical report, July 25, 1979-December 30, 1983, 9:22753 
(R;US) 
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ENERGY EXPENSES 
Economic Impact 
Dire predictions reexamined: regional impacts of rising energy 
prices, 9:22663 (J;US) 
Regional Analysis 
Dire predictions reexamined: regional impacts of rising energy 
prices, 9:22663 (J;US) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Rulemaking for small power production and cogeneration 
facilities: qualifying status/rates and exemptions (Dockets 
No. RM79-54 and RM79-55). Environmental assessment, 
9:22693 (R;US) 
ENERGY LEVELS 
Occupation Number 
Simple method of energy calculation of the one-particle 
occupied states by means of binding energy of nuclei, 
9:24338 (RA;SU;In Russian) 
ENERGY LOSSES 
Energy Resolution 
Determination of microdosimetric parameters in time-varying 
radiation fields: the variance-covariance method, 9:24378 
(J;US) 
ENERGY MODELS 
Energy Systems Analysis and Technology Assessment 
Program. Brookhaven Energy System Optimization Model, 
9:22653 (R;US) 
Econometrics 
Econometric estimates of the EDM model, 9:22656 (R;XE) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY PERFORMANCE STANDARDS 
See ENERGY EFFICIENCY STANDARDS 
ENERGY POLICY 
Energy Models 
Energy Systems Analysis and Technology Assessment 
Program. Brookhaven Energy System Optimization Model, 
9:22653 (R;US) 
ENERGY SOURCE DEVELOPMENT 
Environmental Impacts 
Conducting a FERC environmental assessment: a case study 
and recommendations from the Terror Lake Project, 9:22129 
(R;US) 
Multilateral Agreements 
Conducting a FERC environmental assessment: a case study 
and recommendations from the Terror Lake Project, 9:22129 
(R;US) 
Planning 
Goal setting and strategic planning for a shale-oil-recovery R 
and D program, 9:21930 (J;US) 
Systems Analysis 
Goal setting and strategic planning for a shale-oil-recovery R 
and D program, 9:21930 (J;US) 
ENERGY SOURCES 


See also NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 


Information Systems 
New Mexico energy management information system. Final 
report, 9:22668 (R;US) 
ENERGY STORAGE SYSTEMS 
Performance Testing 
Development of a modular electrochemical storage system for 
road electric vehicles, 9:22836 (RA;XE) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
Emergency Plans 
Handbook for executive reservists. Emergency petroleum and 
gas administration draft, 9:22684 (R;US) 
Global Aspects 
Energy transition in developing countries, 9:22658 (R;US) 
R Programs 


Lower oil prices and their implications for energy research and 
development policy, 9:21888 (B;US) 
ENERGY SYSTEMS 
Use only in generic sense; e.g., comparisons of several energy 
systems or theoretical studies when system is not denoted 
specifically. 


See also COOLING SYSTEMS 
ENERGY STORAGE SYSTEMS 
HEAT DISTRIBUTION SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
LIGHTING SYSTEMS 
NATURAL GAS DISTRIBUTION SYSTEMS 
STEAM SYSTEMS 
Energy Systems Analysis and Technology Assessment 
Program. Brookhaven Energy System Optimization Model, 
9:22653 (R;US) 
ENERGY-LEVEL DENSITY 
Calculation Methods 
Application of number theoretical methods for the calculation 
of nuclear level densities, 9:24275 (RA;US) 
Energy dependence of the rotational enhancement factor in the 
level density, 9:24279 (RA;US) 
Exact calculation of level densities for non interacting many- 
fermion systems, 9:24276 (RA;US) 
Extraction of level density information from non-resonant 
reactions, 9:24283 (RA;US) 
Fission cross-sections and the nuclear level density, 9:24286 
(RA;US) 
Impact of nuclear level density models on cross section 
calculations, 9:24285 (RA;US) 
Limits and validity of the phenomenological Gilbert-Cameron 
level density approach, 9:24281 (RA;US) 
Particle-hole state densities for preequilibrium calculations and 
for closed and open configurations, 9:24277 (RA;US) 
Review of recent phenomenological approaches to the 
description of nuclear level densities, 9:24280 (RA;US) 
Statistical inference of level densities from resolved resonance 
parameters, 9:24282 (RA;US) 

Systematics of the nuclear level densities, 9:24284 (RA;US) 
Temperature-induced deformation: a possible mechanism for 
washing out of spherical shell effects, 9:24287 (RA;US) 

Meetings 
IAEA advisory group meeting on basic and applied problems 
of nuclear level densities, 9:24272 (R;US) 
Moments Method 
Moment method calculations of nuclear level densities, 9:24273 
(RA;US) 
Nuclear Models 
Impact of nuclear level density models on cross section 
calculations, 9:24285 (RA;US) 
Rayleigh-Schroedinger Formula 
Level density approach to perturbation theory and inverse- 
energy-weighted sum-rules, 9:24274 (RA;US) 
Approximation 


Semi classical approach to nuclear level densities, 9:24288 
(RA;US) 
Statistical Models 
Level density in unified preequilibrium and equilibrium models, 
9:24278 (RA;US) 
ENERGY-LEVEL SCHEMES 
See ENERGY LEVELS 
ENERGY-LEVEL TRANSITIONS 
See also STIMULATED EMISSION 
Computer Codes 
Computer code for construction of the reference table for y- 
transition identification, 9:24030 (RA;SU;In Russian) 
Tables 
Computer code for construction of the reference table for y- 
transition identification, 9:24030 (RA;SU;In Russian) 
ENGINEERED SAFETY SYSTEMS 
See also ECCS 
Stress Analysis 
Standard review plan for the review of safety analysis reports 
for nuclear power plants (PWR; BWR), 9:22437 (R;US) 
ENGINEERING 
Computer Codes 
TITUS: a general finite element system, 9:23126 (R;FR) 


Technical career program for professional engineers. First 
annual seminar - April 3, 1983, 9:22308 (R;US) 


Ethics 
Technics and ethics, 9:23575 (R;DE;In German) 





ENGLAND 
Meetings 


Meetings 
Technical career program for professional engineers. First 
annual seminar - April 3, 1983, 9:22308 (R;US) 
Public Opinion ; 
Technics and ethics, 9:23575 (R;DE;In German) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
Information 

Unconventional petroleum: a current awareness bulletin, 

9:21872 (J;US) 
Petroleum 

Unconventional petroleum: a current awareness bulletin, 

9:21872 (J;US) 
Research Programs 

Annual research plan, 1983-84, 9:21871 (R;US) 

Assessment of research needs for oil recovery from heavy-oil 
sources and tar sands. Appendix B. Site visit reports, 9:21863 
(R;US) 

ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 
Chemical Analysis 
1983 EML Procedures Manual. 26th Edition, 9:23009 (R;US) 
ENVIRONMENTAL IMPACT STATEMENTS 
Data Analysis 

Environmental assessments through research data management, 

9:23576 (J;US) 
Information Validation 

Environmental assessments through research data management, 

9:23576 (J;US) 
ENVIRONMENTAL POLICY 
Decision Making 

Integrated assessment method development. Task Group 

Project 11-05.1, 9:22664 (R;US) 
Historical Aspects 

Theoretical approach to regional environmental conflicts, 

9:22667 (J;US) 
Regional Analysis 

Theoretical approach to regional environmental conflicts, 

9:22667 (J;US) 
ENVIRONMENTAL PROTECTION AGENCY 
See US EPA 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Comparative Evaluations 

Comparison of dense gas dispersion model simulations with 

Burro series LNG spill test results, 9:21911 (J;NL) 
Mathematical Models 

Comparison of dense gas dispersion model simulations with 

Burro series LNG spill test results, 9:21911 (J;NL) 
Tracer Techniques 

Atmospheric tracer investigation of fugitive-emissions transport 

in the Colorado oil shale region, 9:21940 (R;US) 
ENZYMES 

The enzyme code numbers from ENZYME NOMENCLATURE: 
RECOMMENDATIONS (1972) OF THE 
INTERNATIONAL UNION OF PURE AND APPLIED 
CHEMISTRY AND THE INTERNATIONAL UNION OF 
BIOCHEMISTRY is given in a Scope Note for the individual 
enzymes. 

Dynamics 

Enzyme structure and interaction with inhibitors, 9:23584 

(J;US) 
Molecular Structure 
Enzyme structure and interaction with inhibitors, 9:23584 
(J;US) 

EOR 

See ENHANCED RECOVERY 
EPA 

See US EPA 
EPIPHYSIS (BONES) 

See BONE TISSUES 

TTHELIUM 


Delayed Radiation Effects 
Mucosal structure and radon in head carcinoma dosimetry, 
9:23739 (J;GB) 
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EPITHERMAL NEUTRONS 
Sensitivity Analysis 
Sensitivity of reactor integral parameters to yy parameter of 
resolved resonances of fertile isotopes and to the a values, in 
thermal and epithermal spectra, 9:22475 (RA;BR;In 
Portuguese) 
EPOXIDES 
Mutagen Screening 
Evaluation of an exposure system using cells grown on 
collagen gels for detecting highly volatile mutagens in the 
CHO/HGPRT mutation assay, 9:23753 (J;US) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
Patents 
Inventions licensed for the marketplace, 9:22675 (J;US) 
Research 
EPRI test centers: full-scale experience for new technologies, 
9:22701 (J;US) 
Nuclear power research and development at the Electric 
Power Research Inst. (EPRI), 9:22336 (BA;US) 
Owner's group nuclear power R and D programs, 9:22449 
(BA;US) 
R and D at the utility-company level, 9:22704 (BA;US) 
Test Facilities 
EPRI test centers: full-scale experience for new technologies, 
9:22701 (J;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
Use of a more specific term is recommended. 


See also ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MINING EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
X-RAY EQUIPMENT 


Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1983, 9:21862 (R;US) 
ERBIUM 153 
Energy Levels 
Near-yrast spectroscopy of rare-earth nuclei. Yrast isomerism 
and bandcrossings, 9:24245 (R;SE) 
ERBIUM 157 
Energy Levels 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
ERBIUM 161 
Beta-Plus Decay 
Study on the radioactive decay of nuclides with A= 161, 
9:24234 (RA;SU;In Russian) 
Electron Capture Decay 
Study on the radioactive decay of nuclides with A= 161, 
9:24234 (RA;SU;In Russian) 
ERBIUM 165 
Energy Levels 
Analysis of properties of the excited states of '®Er, 9:24236 
(RA;SU;In Russian) 
ERBIUM 166 
Level Widths 
Investigation of strength functions of 1* level radiative widths 
in deformed nuclei, 9:24228 (RA;SU;In Russian) 
M1-Transitions ; 
Investigation of strength functions of 1* level radiative widths 
in deformed nuclei, 9:24228 (RA;SU;In Russian) 
ERBIUM 167 
Isomeric Nuclei 
Measurement of the cross sections for the (y,y') reaction on 
™7$Se and '’Er nuclei, 9:24162 (RA;SU;In Russian) 
ERBIUM 167 TARGET 
Photonuclear Reactions 
Measurement of the cross sections for the (y,y') reaction on 
™7$Se and '°’Er nuclei, 9:24162 (RA;SU;In Russian) 
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ERBIUM 168 
Energy-Level Transitions 
Gamma radiation in '**Tm decay, 9:24237 (RA;SU;In Russian) 
Level Widths 
Investigation of strength functions of 1* level radiative widths 
in deformed nuclei, 9:24228 (RA;SU;In Russian) 
M1-Transitions 
Investigation of strength functions of 1* level radiative widths 
in deformed nuclei, 9:24228 (RA;SU;In Russian) 
ERBIUM BORIDES 
Sprayed Coatings 
Stability of plasma-sprayed coatings tested at White Sands 
Solar Facility, 9:22271 (J;GB) 
Thermal Degradation 
Stability of plasma-sprayed coatings tested at White Sands 
Solar Facility, 9:22271 (J;GB) 
ERBIUM SILICIDES 
Activation Energy 
Erbium silicide formation using a line-soutce electron beam, 
9:22986 (J;US) 
Crystal Growth 
Erbium silicide formation using a line-source electron beam, 
9:22986 (J;US) 
Surface Coating 
Erbium silicide formation using a line-source electron beam, 
9:22986 (J;US) 
EROSION 
Response Modifying Factors 
Preliminary results of erosion and contaminant transport 
research on the Nevada Test Site, 9:23551 (R;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Life Span 
51Cr - erythrocyte survival curves. Hemolytic states, 9:23701 
(R;BR;In Portuguese) 
ESCA 
See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 
Biological Repair 
Repair and mutagenesis in procaryotes as cellular responses to 
ambient agents, 9:23692 (RA;BR;In Portuguese) 
Genetics 
R-prime site-directed transposon Tn7 mutagenesis of the 
photosynthetic apparatus in Rhodopseudomonas capsulata, 
9:23595 (J;GB) 
ESOPHAGUS 
Biomedical Radiography 
Water-siphon test in gastro-esophagal reflux, 9:23635 
(RA;BG;In Bulgarian) 
ESTUARIES 
Liquid Flow 
FLOWER: a computer code for simulating three-dimensional 
flow, temperature, and salinity conditions in rivers, estuaries, 
and coastal regions, 9:23558 (R;US) 
ETA MESONS 
Leptonic Decay 
Reply to '’Note on the yy contribution to 7°+e* e~ and 
etap* w~”, 9:23997 (J;US) 
ETA-549 
See ETA MESONS 
ETA-958 RESONANCES 
Photoproduction 
Q? dependence of single meson production in yy collisions, 
9:23942 (RA;DE) 
ETHANOL 
Biosynthesis 
Local production of agricultural fuel: conversion of alfalfa to 
ethanol. Final report, 9:22114 (R;US) 
Production 
Energy aspects of neutral solvents biosynthesis and use, 
9:22106 (J;US) 
Fermentation guide for common grains: a step-by-step 
procedure for small-scale ethanol fue! production, 9:22118 
(R;US) 


Nutritional and environmental factors in ethanol fermentation 


by Saccharomyces cerevisiae, 9:22116 (R;US) 


Radiolysis 
Pulse radiolysis of ethanol solutions of rhodamine dyes, 
9:23080 (RA;HU) 

ETHINE 

See ACETYLENE 
ETHOCEL 

See CELLULOSE 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE 


Adsorption and decomposition of hydrocarbons on platinum 
black: Vibrational modes from NIS, 9:23065 (J;US) 
Decomposition 
Adsorption and decomposition of hydrocarbons on platinum 
black: Vibrational modes from NIS, 9:23065 (J;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
EUROPE 
Civil Defense 


Development of a planning methodology for the medical 
protection of European civilian populations in time of war 
or major civil disasters. Preliminary report, 9:24566 (R;US) 

EUROPIUM 143 
Beta-Plus Decay 

Beta decay energy of Eu, '°Gd and ‘Dy, 9:24194 

(RA;SU;In Russian) 
EUROPIUM 145 
Electron Capture Decay 

Probabilities of K capture in the “*Eu decay, 9:24195 

(RA;SU;In Russian) 
K Capture 

Probabilities of K capture in the **°Eu decay, 9:24195 

(RA;SU;In Russian) 
EUROPIUM 147 
Anisotropy 

Decay of '*7Eu oriented in iron and gadolinium matrices, 

9:24172 (RA;CS;In Czech) 
Oriented Nuclei 

Decay of '*7Eu oriented in iron and gadolinium matrices, 

9:24172 (RA;CS;In Czech) 
EUROPIUM 149 
Energy Levels 

Quasi-rotational structure of '*°Eu levels, 9:24178 (RA;SU;In 

Russian) 
Rotational States 

Quasi-rotational structure of '*°Eu levels, 9:24178 (RA;SU;In 

Russian) 
EUROPIUM 152 
Beta Decay 

Internal conversion coefficients of some transitions in *?Sm 

and 15?Gd, 9:24231 (RA;SU;In Russian) 
Beta-Minus Decay 

Study on the KX-rays in 5*Eu decay, 9:24232 (RA;SU;In 

Russian) 
K Capture 
Study on the KX-rays in **Eu decay, 9:24232 (RA;SU;In 
Russian) 
EUROPIUM 157 
Energy Levels 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
EUROPIUM COMPLEXES 
Synthesis 
Complexation of Eu (III) by fulvic acid, 9:22067 (R;US) 
EUROPIUM ISOTOPES 


See also EUROPIUM 143 
EUROPIUM 145 
EUROPIUM 147 
EUROPIUM 149 
EUROPIUM 152 
EUROPIUM 157 





EUROPIUM OXIDES 
Mass Difference 


Mass Difference 
Difference mass measurements of rare- earth nuclide isobars far 
from beta-stability band, 9:24189 (RA;SU;In Russian) 
EUROPIUM OXIDES 


Reports of the asahi glass foundation for industrial technology. 
Volume 34, 1979, 9:22650 (R;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 
See also BARIUM 136 

BERYLLIUM 10 
BERYLLIUM 8 
CADMIUM 106 
CADMIUM 110 
CALCIUM 40 
CALCIUM 48 
CALIFORNIUM 252 
CARBON 10 
CARBON 12 
CARBON 14 
CERIUM 132 
CERIUM 144 
CHROMIUM S32 
ERBIUM 166 
ERBIUM 168 
GADOLINIUM 146 
GADOLINIUM 152 
GADOLINIUM 156 
GERMANIUM 68 
GERMANIUM 70 
HELIUM 4 
IRON 54 
IRON 56 
IRON S8 
KRYPTON 80 
LEAD 196 
LEAD 206 
LEAD 208 
LEAD 210 
LEAD 214 
MAGNESIUM 24 
MOLYBDENUM 96 
NEON 20 
NICKEL 58 
NICKEL 60 
OXYGEN 16 
OXYGEN 18 
PALLADIUM 104 
PALLADIUM 106 
PLUTONIUM 232 
PLUTONIUM 238 
PLUTONIUM 240 
PLUTONIUM 242 
POLONIUM 210 
POLONIUM 214 
POLONIUM 218 
RADIUM 224 
RADIUM 226 
RADON 222 
RUTHENIUM 106 
SAMARIUM 142 
SAMARIUM 144 
SAMARIUM 146 
SAMARIUM 148 
SAMARIUM 150 
SAMARIUM 152 
SAMARIUM 154 
SAMARIUM 156 
SELENIUM 78 
STRONTIUM 90 
SULFUR 32 
SULFUR 34 
THORIUM 232 
TITANIUM 50 
URANIUM 234 
URANIUM 236 
URANIUM 238 
XENON 130 
XENON 132 
YTTERBIUM 164 
YTTERBIUM 166 
YTTERBIUM 172 
ZIRCONIUM 90 


Energy Levels 
Energies of ground-state bands of even nuclei from generalized 
variable moment of inertia models, 9:24223 (J;US) 
Energy-Level Density 
Statistical description of excited states of atomic nuclei, 9:24335 
(RA;SU;In Russian) 
Excited States 
Statistical description of excited states of atomic nuclei, 9:24335 
(RA;SU;In Russian) 
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Ground States 


Energies of ground-state bands of even nuclei from generalized 
variable moment of inertia models, 9:24223 (J;US) 
Hartree-Fock-Bogolyubov Theory 
Two-quasi particle states in nuclei with even A, 9:24334 
(RA;SU;In Russian) 
EVEN-ODD NUCLEI 
Even protons, odd neutrons. 


See also BARIUM 135 
BARIUM 137 
BERYLLIUM 13 
BERYLLIUM 7 
BERYLLIUM 9 
CADMIUM 109 
CARBON I1 
CARBON 13 
DYSPROSIUM 147 
DYSPROSIUM 149 
DYSPROSIUM 157 
DYSPROSIUM 161 
ERBIUM 153 
ERBIUM 157 
ERBIUM 161 
ERBIUM 165 
ERBIUM 167 
GADOLINIUM 145 
GADOLINIUM 149 
GADOLINIUM 157 
HELIUM 3 
HELIUM 5 
IRON 57 
KRYPTON 81 
KRYPTON 85 
LEAD 197 
LEAD 207 
MOLYBDENUM 87 
MOLYBDENUM 93 
NEODYMIUM 137 
NEODYMIUM 143 
NEODYMIUM 145 
NICKEL 59 
NICKEL 61 
NICKEL 65 
OXYGEN 17 
PLUTONIUM 237 
PLUTONIUM 239 
PLUTONIUM 241 
SAMARIUM 141 
SAMARIUM 143 
SAMARIUM 145 
SAMARIUM 147 
SELENIUM 75 
SELENIUM 77 
SELENIUM 81 
SELENIUM 83 
STRONTIUM 85 
SULFUR 33 
TELLURIUM 117 
TUNGSTEN 183 
URANIUM 235 
XENON 132 
YTTERBIUM 163 
YTTERBIUM 165 
YTTERBIUM 167 
YTTERBIUM 169 
YTTERBIUM 171 
YTTERBIUM 173 


Rotational States 
Structure of states in odd deformed nuclei, 9:24224 (RA;CS;In 
Czech) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCISION REPAIR 
See BIOLOGICAL REPAIR 
EXCITON MODEL 
Energy-Level Density 
Level density in unified preequilibrium and equilibrium models, 
9:24278 (RA;US) 
EXCRETION 
Renography 
To the method of excretion urography. Is there diagnostic 
value in the ureters compression, 9:23618 (RA;BG;In 
Bulgarian) 
EXCRETION ANALYSIS 
See EXCRETION 
EXHAUST GASES 
Gas Chromatography 
Aromatic diesel emissions as a function of engine conditions, 
9:23517 (J;US) 
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Mass 
Aromatic diesel emissions as a function of engine conditions, 
9:23517 (J;US) 


Environmental monitoring instrumentation and monitoring 
techniques for space shuttle launches. Final report, Jan 82- 
Jul 83, 9:23499 (R;US) 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL DATA 
Calculations 


Modeling of experimental data with interactive graphics, 
9:23038 (J;US) 
Graphics 


Modeling of experimental data with interactive graphics, 
9:23038 (J;US) 
EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
EXPERIMENTAL NEOPLASMS 
Genetic Radiation Effects 
Increase of radioinduced chromosome damage by products 
regularly used as contrast media in radiographs, 9:23694 
(RA;BR;In Portuguese) 
Post-Irradiation Therapy 
Effect on therapeutically applied radioprotective mixture ATP- 
AET-mexamine on the life span and radiation induced 
tumors in rats, 9:23705 (RA;BG;In Bulgarian) 
EXPERIMENTAL REACTORS 
For engineering testing of reactor components such as : FUEL 
ELEMENTS, COOLING SYSTEMS, etc. 
See also ARBUS REACTOR 
DRAGON REACTOR 
EBR-2 REACTOR 
SUBCRITICAL ASSEMBLIES 
TREAT REACTOR 
VHTR REACTOR 
ZERO POWER REACTORS 


Fluidized Bed 
Thermohydraulic and physical aspects of nuclear power 
fluidized reactor, 9:22539 (RA;BR;In Portuguese) 
EXPLOSIONS 


See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 


Thermal Radiation 
Construction and fielding of TRS (thermal radiation 
simulation) units for the Mill Race high explosive event. 
Project officer’s report, 9:23462 (R;US) 
EXPLOSIVE FRACTURING 
F 
Methods for predicting rubble motion during blasting, 9:21934 
(R;US) 
Technology Assessment 
Stimulation rationale for shale gas wells: a state-of-the-art 
report, 9:21912 (R;US) 
EXPLOSIVES 
Detonators 
Application of slapper detonator technology to the design of 
special detonation systems, 9:23463 (R;US) 
Recrystallization 
Batch and continuous recrystallization of secondary explosives, 
9:23464 (R;US) 
EXPONENTIAL PILES 
See SUBCRITICAL ASSEMBLIES 
EXPORTS 
Constraints 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
Environmental Effects 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTENSOMETERS 
Design 
Precision digital dilatometry: a microcomputer-based approach 
to sintering studies. Final technical report, 9:22002 (R;US) 


FAST FLUX TEST FACILITY REACTOR 
Spatial Distribution 


Performance 
Precision digital dilatometry: a microcomputer-based approach 
to sintering studies. Final technical report, 9:22002 (R;US) 
EXTRACTIVE METALLURGY 
Radioisotopes 
Radio-isotopic tracers in studies of extraction processes, 
9:21964 (RA;ZA) 
Tracer Techniques 
Radio-isotopic tracers in studies of extraction processes, 
9:21964 (RA;ZA) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Coal Liquids 
Evaluation of Exxon donor solvent full-range distillate as a 
utility boiler fuel. Final report, 9:21741 (R;US) 
EYES 
Biological Radiation Effects 
Effects of Sr and 7**Ra on the beagle eye, 9:23721 (RA;US) 


F-2030 RESONANCES 
Weak Hadronic Decay 
New results for the lifetimes of the D(, F(, and A/sub c/* 
particles, 9:23976 (J;US) 
FACE 
See also EYES 
Computerized Tomography 
Opportunities and applications of the computer tomographic 
diagnostics for some face skull diseases, 9:23645 (RA;BG;In 
Bulgarian) 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 
See RESOURCE RECOVERY FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TERMINAL) 
See TERMINAL FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FALLOUT 
For radioactive fallout only. 
Chemical Analysis : 
1983 EML Procedures Manual. 26th Edition, 9:23009 (R;US) 
Radiation Hazards 
Forecasting radiation exposure from fallout caused by multiple, 
nonsimultaneous, upwind ground bursts, 9:23732 (J;GB) 
Radiation Monitoring 
Analysis of Operation PLUMBBOB nuclear test smoky aerial 
radiological data, 9:23493 (R;US) 
Spatial Distribution 
Analysis of Operation PLUMBBOB nuclear test smoky aerial 
radiological data, 9:23493 (R;US) 
FALLOUT PARTICULATES 
See’ FALLOUT 
FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 





Factors 


FAST NEUTRONS 
Multiplication Factors 
Monte Carlo calculations of 14-MeV neutron multiplication in 
thick beryllium assemblies and comparison with experimental 
results, 9:24368 (R;US) 
FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 
ZPPR REACTOR 


Breeding 
Breeding characteristics analysis of a commercial fast reactor 
cooled with sodium liquid, 9:22410 (RA;BR;In Portuguese) 
Cross Sections 
Adjustement of multigroup cross sections using fast reactor 
integral data, 9:22408 (RA;BR;In Portuguese) 
Second order effects in adjustment processes of cross sections, 
9:22404 (RA;BR;In Portuguese) 
Fuel Assemblies 
Experimental investigation of local hydrodynamic 
characteristics of the peripheral area of a fast reactor fuel 
assembly. 3. Results of measurement at rated spacer 
configuration, 9:22420 (R;CS;In Russian) 
Iterative Methods 
Study of iterative synthesis method by deflation in the 
resolution of neutron diffusion equation applied to fast 
reactors calculation, 9:22405 (RA;BR;In Portuguese) 
Multigroup Theory 
Adjustement of multigroup cross sections using fast reactor 
integral data, 9:22408 (RA;BR;In Portuguese) 
Neutron Diffusion Equation 
Study of iterative synthesis method by deflation in the 
resolution of neutron diffusion equation applied to fast 
reactors calculation, 9:22405 (RA;BR;In Portuguese) 
Response Matrix Method 
Nodal method based on matrix-response method, 9:22406 
(RA;BR;In Portuguese) 
Sensitivity Analysis 


Sensitivity calculation for fast reactors by generalized 
perturbation theory, 9:22407 (RA;BR;In Portuguese) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Fuel Elements 
Mechanical test methods of materials in nuclear reactor BR-10. 
5. Analysis of stress-deformation state of sample of large- 
sized curvature loaded with torque, 9:22402 (R;SU;In 
Russian) 
Reactor Cores 
Averaging procedures of multiphase conservation equations, 
9:22433 (J;US) 
FEDERAL REGION I 
Prior to June 1982 this concept was indexed to NORTH 
ATLANTIC REGION. 
Coordinated Research Programs 
Northeast Regional Biomass Program. Quarterly report, 
August 9-September 30, 9:22716 (R;US) 
Energy Source Development 
Northeast Regional Biomass Program. Quarterly report, 
October 1-December 31, 1983, 9:22717 (R;US) 
FEDERAL REGION V 
Prior to June 1982 this concept was indexed to GREAT LAKES 
REGION. 
See also ILLINOIS 
Research Programs 
Great Lakes Regional Biomass Program. Quarterly report, 
December 1, 1983-February 29, 1984, 9:22719 (R;US) 
Great Lakes Regional Biomass Program quarterly report, 
September 1-November 30, 1983, 9:22718 (R;US) 
FEDERAL REGION X 
Prior to June 1982 this concept was indexed to PACIFIC 
NORTHWEST REGION. 
See also ALASKA 
IDAHO 


OREGON 
WASHINGTON 
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Electric Reliability Councils 
1983 Northwest Conservation and Electric Power Plan. 
Volume I, 9:22700 (R;US) 
1983 Northwest Conservation and Electric Power Plan. 
Volume II, 9:22699 (R;US) 
Energy Conservation 
1983 Northwest Conservation and Electric Power Plan. 
Volume I, 9:22700 (R;US) 
1983 Northwest Conservation and Electric Power Plan. 
Volume II, 9:22699 (R;US) 
Energy Source Development , 
Pacific Northwest and Alaska Bioenergy Program year book, 
9:22715 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
In-Situ Gasification 
First results of the Belgian-German UCG-test at great depth, 
9:21686 (RA;US) 
FEDERAL WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
FEED MATERIALS PLANTS 
Directories 
Directory and profile of licensed uranium-recovery facilities. 
Rev. 1, 9:21965 (R;US) 
Economic Impact 
Domestic uranium mining and milling, 9:21958 (B;US) 
Employment 
Domestic uranium mining and milling, 9:21958 (B;US) 
Mill Tailings 
Interactions of tailings leachate with local liner materials found 
at Canonsburg, Pennsylvania, 9:22004 (R;US) 
Long-term protection of uranium mill tailings, 9:22003 (R;US) 
Personnel Monitoring 
Radiation health and safety aspects in uranium milling, 9:22076 
(R;CA) 
Radiation Hazards 
Radiation health and safety aspects in uranium milling, 9:22076 
(R;CA) 
Radiation Monitoring 
Polonium-210 distribution in uranium mill circuits, 9:22072 
(J;US) 
FEMALE GENITALS 
Biological Radiation Effects 
Cobalt-60 radiation leukemogenesis studies, 9:23725 (RA;US) 
Biomedical Radiography 
Results from the study of 1500 hysterosalpingographies, 
9:23658 (RA;BG;In Bulgarian) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI FLUID 
See FERMI GAS 
FERMI GAS 
Dynamics 
Medium-dependent dynamics in fermi systems from a pair- 
composite viewpoint, 9:24397 (J;US) 
Thermodynamic Properties 
Medium-dependent dynamics in fermi systems from a pair- 
composite viewpoint, 9:24397 (J;US) 
FERMI LIQUID 
See FERMI GAS 
FERMI-DIRAC GAS 
See FERMI GAS 
FERMIONS 
See also BARYONS 
Gauge Invariance 
Gauge noninvariance and parity nonconservation of three- 
dimensional fermions, 9:24015 (J;US) 


’ 


Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
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Regeneration 
Status of METC investigations of coal gas desulfurization at 
high temperature (Zinc ferrite), 9:21677 (R;US) 
Sulfidation 
Status of METC investigations of coal gas desulfurization at 
high temperature (Zinc ferrite), 9:21677 (R;US) 
FERRITIC STEELS 
Microstructure 
Microstructural evaluation of a ferritic stainless steel by small 
angle neutron scattering (Fe9Cr1Mo with V, Nb additions), 
9:22908 (R;US) 
FERROMAGNETIC MATERIALS 
Magnetic Properties 
Magnetic excitations in transition-metal ferromagnets. Recent 
progress and future prospects on neutron scattering 
experiments, 9:22852 (R;US) 
Neutron Diffraction 
Magnetic excitations in transition-metal ferromagnets. Recent 
progress and future prospects on neutron scattering 
experiments, 9:22852 (R;US) 
FERROMAGNETISM 
Heisenberg Model 
Painleve property for one-dimensional anisotropic Heisenberg 
ferromagnetic spin chain, 9:24384 (R;IT) 
Selection Rules 
Selection rules for the spontaneous phase transitions in 
magnetoelastic metamagnets, 9:24386 (R;IT) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZERS 
Biological Availability ; 
Availability of rock phosphate with low P content in some 
Albanian soil: use of **PO,, 9:23687 (R;FR;In French) 
FFTF REACTOR 
United States Department of Energy breeder reactor staff 
training domestic program, 9:22403 (R;US) 
FIBER OPTICS 
Fiber optic current probe. Final report, September 1, 1983- 
February 29, 1984, 9:24424 (R;US) 
FIBROBLASTS 
Ontogenesis 
Studies on fibroblasts derived from canine fetal hematopoietic 
tissues: their role in the regulation of lymphohematopoiesis, 
9:23681 (RA;US) 
FIBROSIS 
Etiology 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
Time Dependence 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
FIELD EFFECT TRANSISTORS 
Radiation Effects 
Transient response of GaAs microwave power FET to x-ray 
pulses, 9:23438 (R;US) 
FIELD THEORIES 


See also QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 


1/N, 9:24024 (BA;US) 
Decoupling 
Effective field theory and weak non-leptonic interactions, 
9:23935 (R;AU) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILM BADGES 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILMS 
Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also THIN FILMS 
Optical Properties 
Optical properties of metallic surfaces, small particles and 
composite coatings. Final technical report, August 1, 1980- 
September 14, 1982, 9:22266 (R;US) 


FILTERS 
Gamma Spectroscopy 

Deposition of volatile fission products in sintered metal filters, 

9:23035 (J;GB) 
Radiometric Analysis 

Deposition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 

FINE CONTROL RODS 

See REGULATING RODS 
FINGERPRINTING (OIL SPILLS) 

See PATTERN RECOGNITION 
FIRE STATIONS 

See PUBLIC BUILDINGS 
FIREDAMP 

See METHANE 
FIRES 

Cost 

Tradeoffs between residential and industrial fire protection for 

ultimate public safety, 9:22630 (J;NL) 
Environmental Effects 

Tradeoffs between residential and industrial fire protection for 

ultimate public safety, 9:22630 (J;NL) 
FIRST WALL 
Evaporation 

Inertial confinement fusion reactor studies. Final report, 9 

August 1982-31 December 1983, 9:24498 (R;US) 
FISCHER-TROPSCH SYNTHESIS 
Catalysis 

Technical progress report, January 1-March 31, 1984, 9:23046 

(R;US) 
Catalysts 

Cation promotion effects in zeolite-supported F-T catalysts. 
Second quarterly report, December 1983-February 1984, 
9:22099 (R;US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 

Study of synthesis gas conversion over metal oxides. Progress 
report, August 1, 1983-July 31, 1984, 9:22111 (R;US) 

Chemical Reaction Kinetics 

Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, August 1, 1983-October 31, 1983, 9:22096 (R;US) 

Study of synthesis gas conversion over metal oxides. Progress 
report, August 1, 1983-July 31, 1984, 9:22111 (R;US) 

Research Programs 

Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 

report, August 1, 1983-October 31, 1983, 9:22096 (R;US) 
FISCHER-TROPSCH 
MOBIL PROCESS/Chemical Reactors 

Two-stage process for conversion of synthesis gas to high 
quality transportation fuels. Quarterly report, 8 June-30 
September 1983, 9:22098 (R;US) 

MOBIL PROCESS/Waxes 

Two-stage process for conversion of synthesis gas to high 
quality transportation fuels. Quarterly report, 8 June-30 
September 1983, 9:22098 (R;US) 

FISHES 
Radionuclide Kinetics 
Utilization of a gamma camera in research of the concentration 
in marine products, 9:23717 (RA;JP;In Japanese) 
FISSION 
See also SPONTANEOUS FISSION 
Cross Sections 

Electronic equipment for fission cross section measurements at 

the Technical University of Dresden, 9:23431 (RA;DD) 
Probability 

Accounting for multiple passage through internal barrier in 
delayed fission with a two-hump barrier, 9:24265 (RA;SU;In 
Russian) 
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CAMAC System 


FISSION CHAMBERS 
CAMAC System 
Electronic equipment for fission cross section measurements at 
the Technical University of Dresden, 9:23431 (RA;DD) 
FISSION FRAGMENT DETECTION 
Fission Chambers 
Fast ionization chamber for fission fragment detection with 
large amount of ***U, 9:23349 (RA;CS;In Slovak) 
Radiation Detectors 
Mosaics of thin-film breakdown counters for nuclear reaction 
heavy product detection and measurements of 
distributions within 27 space angle, 9:23378 (RA;SU;In 
Russian) 
FISSION NEUTRONS 
RBE 
Limiting values for the RBE of fission neutrons at low doses 
for life shortening in mice, 9:23733 (J;US) 
FISSION PRODUCTS 


ition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAME PROPAGATION 
Turbulence 
Ignition and unsteady flame propagation in turbulent reactive 
flows. Final report, 10 May 80-31 Oct 83, 9:23119 (R;US) 
FLAME SPECTROMETRY 
See EMISSION SPECTROSCOPY 


Acoustic Monitoring 

Acoustic signature from flames as a combustion diagnostic 
tool. Final technical report, 1 May 79-31 Oct 83, 9:23118 
(R;US) 

Mathematical Models 

Review of theories currently being used to model steady plane 
flames on flame-holders, 9:23123 (R;US) 

Second order theory of unsteady burner-anchored flames with 
arbitrary Lewis number, 9:23122 (R;US) 

FLAT PLATE COLLECTORS 
Construction 
Passive thermosiphon solar collector, 9:22256 (R;US) 
Performance 
Passive thermosiphon solar collector, 9:22256 (R;US) 
FLIES 
Genetic Radiation Effects 

Enhancement by caffeine of the frequency of lethal dominant 
mutation induced by gamma radiation in oocytes of Musca 
domestica, 9:23693 (RA;BR;In Portuguese) 

Strand Breaks 

Enhancement by caffeine of the frequency of lethal dominant 
mutation induced by radiation in oocytes of Musca 
domestica, 9:23693 (RA;BR;In Portuguese) 

FLORIDA 
Coastal Regions 

Florida coastal ecological characterization: a socioeconomic 
study of the Northwestern Region. Volume II. Data 
appendix. Part 2, 9:22662 (R;US) 

Sociology 

Florida coastal ecological characterization: a socioeconomic 
study of the Northwestern Region. Volume II. Data 
appendix. Part 2, 9:22662 (R;US) 

Waste Processing Plants 

Characterization of gas produced by the anaerobic digestion of 
municipal solid waste, 9:22109 (J;US) 

Environmental studies on methane production by anaerobic 
digestion of municipal wastes, 9:22104 (J;US) 

Prototype demonstration studies of production of methane 
from municipal solid waste at Pompano Beach, Florida, 
9:22110 (J;US) 

FLOW CYTOMETERS 
See CELL FLOW SYSTEMS 
FLOW MODELS 
Classical Mechanics 
Numerical Methods in Non-Newtonian Flows, 9:22563 (R;SE) 
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Evaluation 

Atmospheric studies in complex terrain: executive summary. 
Technical progress report, FY-1979 through FY-1983, 
9:23513 (R;US) 

Numerical Solution 

Numerical simulation of moderator flow and temperature 

distributions in a CANDU reactor vessel, 9:22378 (R;CA) 
FLOWMETERS 
Electron Spin Resonance 

Coal flow meter development. Phase II. Laboratory 

evaluation, 9:23440 (R;US) 
Nuclear Magnetic Resonance 

Coal flow meter development. Phase II. Laboratory 

evaluation, 9:23440 (R;US) 
FLUE GAS 
Denitrification 

Quarterly technical progress report, April-June 1982, 9:21827 

(R;US) 
Desulfurization 

Evaluation and status of flue gas desulfurization systems. Final 
report, 9:22304 (R;US) 

Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 

Heat Recovery 

Fluidized-bed waste-heat recovery system development. 
Semiannual report, February 1, 1983-July 31, 1983, 9:22795 
(R;US) 

Hot Gas Cleanup 

Quarterly technical progress report, October 1-December 30, 
1983, 9:21821 (R;US) 

Technical reviews of cleanup and R and D results. Final 
technical progress report, March 15, 1982-December 30, 
1983, 9:22303 (R;US) 

Purification 

Environmental assessment: source test and evaluation report - 
rectisol acid gas removal. Final report, Aug 81-Oct 83, 
9:21783 (R;US) 

Quantitative Chemical Analysis 
Determination of S(IV) in particulate matter, 9:23511 (RA;US) 
FLUIDIZATION 
Fluid Mechanics 

Effect of elevated pressure on fluidization phenomena. Final 

report, 9:21831 (R;US) 
Pressure Dependence 

Effect of elevated pressure on fluidization phenomena. Final 

report, 9:21831 (R;US) 
Pressure Effects 

Coal gasification research studies. Project 61063 quarterly 

report, May 20-August 19, 1983, 9:21683 (R;US) 
Research Programs 

Coal gasification research studies. Project 61063 quarterly 

report, May 20-August 19, 1983, 9:21683 (R;US) 
Reviews 

Effect of elevated pressure on fluidization phenomena. Final 

report, 9:21831 (R;US) 
Temperature Effects 

Coal gasification research studies. Project 61063 quarterly 

report, May 20-August 19, 1983, 9:21683 (R;US) 
Velocity 

Effect of elevated pressure on fluidization phenomena. Final 

report, 9:21831 (R;US) 
FLUIDIZED BED 
Velocity 

Measurement of solids motion in gas fluidized beds. Technical 
progress report, 1 October 1983-31 March 1984, 9:21828 
(R;US) 

FLUIDIZED BED BOILERS 
Economics 

Increased coal use through new industrial boilers, 9:21841 

(BA;US) 
Fabrication 

Increased coal use through new industrial boilers, 9:21841 

(BA;US) 
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FLUIDIZED-BED COMBUSTION 
Bibliographies 
Coal preparation and pollution control: a current awareness 
bulletin, 9:21746 (J;US) 
Commercialization 
Advanced fossil technologies, 9:21786 (BA;US) 
Demonstration Plants 
Great Lakes AFBC demonstration plant - equipment 
shakedown and initial testing, 9:21837 (J;GB) 


Great Lakes AFBC demonstration plant - equipment 
shakedown and initial testing, 9:21837 (J;GB) 
Fly Ash 
Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 
Information 
Coal preparation and pollution control: a current awareness 
bulletin, 9:21746 (J;US) 
Multi-Parameter Analysis 
Production of steam for electricity generation or other uses 
from high-ash coals using fluidised bed combustion 
techniques, 9:21835 (R;XE) 
Research Programs 
Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 
Steam Generation 
Production of steam for electricity generation or other uses 
from high-ash coals using fluidised bed combustion 
techniques, 9:21835 (R;XE) 
FLUIDIZED-BED COMBUSTORS 
Commercialization 
Great Lakes AFBC demonstration plant - equipment 
shakedown and initial testing, 9:21837 (J;GB) 
Control 
Turndown studies for utility fluidized-bed boilers. Final report, 
9:23221 (R;US) 
Corrosion 
Erosion-corrosion by high-velocity particles in fluidized-bed 
combustion systems. Final report, 9:23222 (R;US) 
Erosion 
Erosion-corrosion by high-velocity particles in fluidized-bed 
combustion systems. Final report, 9:23222 (R;US) 
Materials Testing 
Long term materials test program. Quarterly report, April-June 
1983, 9:22868 (R;US) 
Long-term materials test program. Quarterly report, January- 
March 1983, 9:22298 (R;US) 
Particulates 
Erosion-corrosion by high-velocity particles in fluidized-bed 
combustion systems. Final report, 9:23222 (R;US) 
FLUID-STRUCTURE INTERACTIONS 
Two-Dimensional Calculations 
Computer code EURDYN-IM (release 2). User’s manual, 
9:22569 (R;XE) 
FLUORESCENCE 
Fresnel number dependence of the delay time statistics in 
superfluorescence, 9:24381 (R;IT) 
FLUORESCENT LAMPS 
Energy Conservation 
Toshiba review, Volume 38, Number 2, 1983, 9:22761 (R;US) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRAFLUORIDE 
Gas Chromatography 
Laser modulated electron capture detection for gas 
chromatography, 9:23068 (J;US) 
FLUORINE 
Atom-Molecule Collisions 
Electronic degrees of freedom in classical mechanics (F*, Br* 
reaction with Hg), 9:23920 (R;US) 
Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
FLUORINE 18 TARGET 
Electron Reactions 
Electroexcitation of nuclei by longitudinal-polarized electrons 
and weak neutral hadronic current structure, 9:24063 
(RA;SU;In Russian) 


FLUORINE 19 TARGET 
Alpha Reactions ' 

Analysis of resonances in the °F + a system, 9:2407 
(RA;SU;In Russian) 

Dependence on the integral cross sections for inelastic 
scattering of approximately 24 MeV alpha particles on '*C, 
160, 180, °F, Ne and 7*Ne nuclei on the excitation 
energy of levels, 9:24074 (RA;SU;In Russian) 

Proton Reactions 

Nuclear vetrex constants and spectroscopic factors according 
to precise data on (p, d) reactions on ’Li, *Be, °C and °F 
nuclei, 9:24073 (RA;SU;In Russian) 

FLUORINE FLUORIDES 
See FLUORINE 
FLUORINE IONS 
Electron-Ion Collisions 

Absolute cross section measurements for electron-impact 
ionization of twice charged ions Ti**, Fe**, Ar™*, Cl** and 
F*, 9:23877 (RA;DE) 

FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 
Biological Effects 

Cytotoxicity of ammonium metavanadate to cultured bovine 
alveolar macrophages, 9:23756 (J;US) 

Laboratory for Energy-Related Health Research. Annual 
report, fiscal year 1982, 9:23719 (R;US) 

Chemical Analysis 

Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 

Chemical Composition 

Quarterly technical progress report, April-June 1982, 9:21827 

(R;US) 
Environmental Impacts 

Assessment of the environmental impact of power plant fly 

ash, 9:21802 (J;US) 
Leaching 

Soil attenuation of leachates from low-rank coal combustion 
wastes: a literature survey (116 references), 9:21787 (R;US) 

Time-dependent leaching of coal fly ash by chelating agents, 
9:23518 (J;US) 

Liquid Column Chromatography 

Identification of high molecular weight nitroaromatic 

compounds from coal fly ash, 9:23512 (RA;US) 
Mutagen Screening 

Mutagenicity studies of size-fractionated oil fly ash in the 
Ames Salmonella typhimurium assay, 9:21893 (J;US) 

Mutagenicity in salmonella of nitro-organic compounds in 
extracts of fly ash of a fluidized-bed combustor, 9:23747 
(RA;US) 

Quantitative Chemical Analysis 
Determination of S(IV) in particulate matter, 9:23511 (RA;US) 
Solvent Extraction 

Identification of high molecular weight nitroaromatic 
compounds from coal fly ash, 9:23512 (RA;US) 

Mutagenicity in salmonella of nitro-organic compounds in 
extracts of fly ash of a fluidized-bed combustor, 9:23747 
(RA;US) 

Waste Disposal 

Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 

Waste Management 

Assessment of the environmental impact of power plant fly 
ash, 9:21802 (J;US) 

FLYWHEEL ENERGY STORAGE 
Research Programs 
Storage technologies, 9:22302 (BA;US) 
FOAMS 
Electric Conductivity 

High temperature electrical conductivity of rigid polyurethane 

foam, 9:22958 (R;US) 





FOOD CHAINS 
Mathematical Models 
LIMCAL: a comprehensive food chain model for predicting 
radiation exposure to man in long-term nuclear waste 
management, 9:22073 (R;CA) 
Parameter values for the long-term nuclear waste management 
food chain model LIMCAL, 9:22074 (R;CA) 
FOOD INDUSTRY 
See also DAIRY INDUSTRY 
Cogeneration 
Cogeneration handbook for the food processing industry 
(Contains glossary), 9:22809 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 


Cogeneration handbook for the food processing industry 
(Contains glossary), 9:22809 (R;US) 
FOREST LITTER 
Natural organic debris on the forest floor. 


Effects of acidic precipitation and acidity on soil microbial 
processes, 9:23526 (J;NL) 
FORESTS 
Acid Rain 
Atmospheric sulfur deposition neutralization, and ion leaching 
in two deciduous forest ecosystems, 9:23543 (J;US) 
Mineral Cycling 
Atmospheric sulfur deposition neutralization, and ion leaching 
in two deciduous forest ecosystems, 9:23543 (J;US) 
Productivity 
Acid rain and forest productivity, 9:23521 (BA;US) 
Soil Chemistry 
Atmospheric sulfur deposition neutralization, and ion leaching 
in two deciduous forest ecosystems, 9:23543 (J;US) 
Relationships among iron, aluminum, carbon, and sulfate in a 
variety of forest soils, 9:23546 (J;US) 
Water budget of an eastern deciduous forest stand, 9:23547 
(J;US) 
FORMALDEHYDE 
Effects 
Formaldehyde and tumors in hamster respiratory tract, 9:23763 
(J;NL) 


Exposure 
Formaldehyde and tumors in hamster respiratory tract, 9:23763 
(J;NL) 
Measuring Instruments 
System for producing large airstreams with ppB level 
formaldehyde concentrations, 9:22745 (R;US) 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Production 
System for producing large airstreams with ppB level 
formaldehyde concentrations, 9:22745 (R;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL-FUEL POWER PLANTS 
Comparative Evaluations 
Nuclear energy cost data base. A reference data base for 
nuclear and coal-fired powerplant power generation cost 
analysis, 9:22679 (R;US) 
Construction 
Analysis of power plant construction lead times. Volume 2. 
Supporting documentation and appendixes. Final report, 
9:22320 (R;US) 
Economic Analysis 
Cost comparison of 4x500 MW coal-fuelled and 4x850 MW 
CANDU nuclear generating stations, 9:22396 (R;CA) 
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Economics 


Coal and nuclear electricity fuels. A regional analysis, 9:22441 
(R;CA) 


Power plant operation, 9:22301 (BA;US) 
Environmental Effects 
Effects of coal-fired electricity, 9:21803 (BA;US) 
Mutagenicity studies of size-fractionated oil fly ash in the 
Ames Salmonella typhimurium assay, 9:21893 (J;US) 
Flue Gas 
Evaluation and status of flue gas desulfurization systems. Final 
report, 9:22304 (R;US) 
Fly Ash 
Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 
Fuel Substitution 
Regional survey and venture analysis of the utility boiler 
retrofit market for the Department of Energy Regions I-IV, 
9:22826 (R;US) 
Fuel Supplies 
Electric power quarterly, July-September 1983, 9:22692 (R;US) 
Operating Cost 
Power plant operation, 9:22301 (BA;US) 
Retrofitting 
Performance advantages of a gas-stream MHD retrofit, 9:22722 
(J;US) 
Technology Utilization 
Advanced fossil technologies, 9:21786 (BA;US) 
FOUNDATIONS 
Contamination 
Radon-222 and its daughters in the indoor atmosphere of a 
building contaminated with uranium ores, 9:23537 (BA;SA) 
FR-2 REACTOR 
Irradiation Procedures 
Report on the operation in 1981 of the FR2 research and 
testing reactor, 9:22540 (R;DE;In German) 
Reactor Operation 
Report on the operation in 1981 of the FR2 research and 
testing reactor, 9:22540 (R;DE;In German) 
FRACTURE MECHANICS 
Computer Codes 
Finite element program Lamcal. (User's manual), 9:22869 
(R;XE) 
FRACTURE PROPERTIES 
Examination of the size effects and data scatter observed in 
small-specimen cleavage fracture toughness testing, 9:23195 
(R;US) 
FRACTURE STRENGTH 
See FRACTURE PROPERTIES 
FRACTURE TOUGHNESS 
See FRACTURE PROPERTIES 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Multiphase Flow 
Reservoir modeling for lenticular sands, 9:21915 (RA;US) 
FRACTURES 
See also HYDRAULIC FRACTURES 
Crack Propagation 
Comparison of the KRAK model with experimental data, 
9:23487 (RA;US) 
FRACTURES (BONE) 
See BONE FRACTURES 
FRAGMENTS (DECAY) 
See DECAY 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRANCIUM 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
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FREE ELECTRON LASERS 

High power submillimeter and infrared radiation from intense 
relativistic electron beams. Final report, 1 January 80-31 
December 82, 9:24390 (R;US) 

Linear Accelerators 

Mark III linac as a high current source for FEL (free electron 
lasers) experiments. Final technical report, 31 Mar 82-30 Mar 
83, 9:23145 (R;US) 


Investigation of optimum magnet geometries for gain-expanded 
free-electron lasers. Fina: report, 15 Aug 81-31 Dec 82, 
9:23150 (R;US) 

Storage Rings 

Investigation of optimum magnet geometries for gain-expanded 
free-electron lasers. Final report, 15 Aug 81-31 Dec 82, 
9:23150 (R;US) 

Theoretical studies on free electron lasers. Final technical 
report, 1 Oct 82-30 Sep 83, 9:23146 (R;US) 

Wiggler Magnets 
Theoretical studies on free electron lasers. Final technical 
report, 1 Oct 82-30 Sep 83, 9:23146 (R;US) 
FREIGHT 
See CARGO 
FREONS 
Chemical Heat Pumps 
Heat pump cool storage in a clathrate of freon, 9:22634 (J;US) 
Critical Heat Flux 

Critical heat flux and post-critical heat flux performance of a 6- 
m, 37-element fully segmented bundle cooled by Freon-12, 
9:23167 (R;CA) 

Thermochemical Heat Storage 
Heat pump cool storage in a clathrate of freon, 9:22634 (J;US) 
FRUITS 
Limited to edible matured plant ovaries and accessory structures. 
Radiopreservation 
Gamma irradiation of fruits, 9:23718 (R;CA) 
Radiosterilization 
Gamma irradiation of fruits, 9:23718 (R;CA) 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Hydrodynamics 

Experimental investigation of local hydrodynamic 
characteristics of the peripheral area of a fast reactor fuel 
assembly. 3. Results of measurement at rated spacer 
configuration, 9:22420 (R;CS;In Russian) 

Inspection 

Inspection of the water spacings between rods of pressurized 
water reactors fuel assemblies, 9:22341 (R;FR;In French, 
English) 

Liquid Flow 

Flow velocity distributions in the wire-wrapped fuel 

subassembly, (2), 9:22419 (RA;JP) 
Post-Irradiation Examination 

Inspection of the water spacings between rods of pressurized 
water reactors fuel assemblies, 9:22341 (R;FR;In French, 
English) 

FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Crack Propagation 

Eddy-current testing. Evaluation of cracks propagation in 

austenitic steel cladding, 9:23188 (R;FR) 
Deformation 

MABEL 2: a code to analyse cladding deformation in a loss- 
of-coolant accident. Part 2: the equations, 9:22557 (R;GB) 

MABEL 2: a code to analyse cladding deformation in a loss of 
coolant accident. Part 4: coding details, 9:22558 (R;GB) 

Failures 

Deformation and failure of Zircaloy fuel sheaths under LOCA 

conditions, 9:22555 (R;CA) 
In-Service Inspection 

Sizing on under cladding cracks in case of an eventual 

propagation, 9:23189 (R;FR) 


Neutron Radiography 


Influence of power reactor water chemistry on fuel cladding 
reliability, 9:22327 (R;XA) 
Thermal Stresses 
Deformation and failure of Zircaloy fuel sheaths under LOCA 
conditions, 9:22555 (R;CA) 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 


Fuel-cell commercialization, 9:22736 (BA;US) 
FUEL CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 


On-site fuel cell power plant technology development 
program. Annual report, January 1982-December 1983, 
9:22733 (R;US) 


Reports of the ASAHI Glass Foundation for Industrial 
Technology. Volume 35, 1979, 9:23001 (R;US) 
Field Tests 
On-site fuel cell field test support program, annual report, July 
1982 - June 1983, 9:22735 (R;US) 
Meetings 
Energy conservation by energy storage - advanced batteries 
and fuel cells, 9:22638 (R;XE) 
Performance Testing 
On-site fuel cell power plant technology development 
program. Annual report, January 1982-December 1983, 
9:22733 (R;US) 
Research Programs 
Fuel-cell commercialization, 9:22736 (BA;US) 
Fuel cells and university research: the report of the energy 
committee's working group on fuel cells, 9:22734 (R;US) 
Need for battery and fuel cell R and D, 9:22648 (RA;XE) 
R and D requirements for batteries and fuel cells, 9:22646 
(RA;XE) 
FUEL CONSUMPTION 
Forecasting 
Coal economics data base: coal availability for synthetic fuels 
development. Final report, 9:22690 (R;US) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
After-Heat 
WAD, a program to calculate the heat produced by alpha 
decay, 9:22376 (R;CA) 


Economic potential of advanced fuel cycles in CANDU, 
9:22375 (R;CA) 
Public Policy 
Utility involvement in radioactive waste management R and D, 
9:22054 (BA;US) 
FUEL ECONOMY 
Government Policies 
United States automobile fuel economy policies and 
consumption effects, 9:22780 (J;GB) 
FUEL ELEMENT CLUSTERS 
Critical Heat Flux 
Critical heat flux and post-critical heat flux performance of a 6- 
m, 37-element fully segmented bundle cooled by Freon-12, 
9:23167 (R;CA) 
Flow Blockage 
Reflooding experiments on a 49-rod cluster containing a long 
90% blockage, 9:22559 (R;GB) 
Neutron Radiography 
Design of the Fuels and Materials Examination Facility 
(FMEF) Neutron Radiography Facility for irradiated fuel, 
9:22550 (BA;NL) 
Ex-core neutron radiography of large fuel bundles, 9:22517 
(BA;NL) 
Feasibility of epi-thermal neutron radiography of fast reactor 
fuel assemblies, 9:22519 (BA;NL) 
Neutron radiography applications and techniques at the Hot 
Fuel Examination Facility, 9:22520 (BA;NL) 





FUEL ELEMENTS 
Performance Testing 


Performance Testing 

Critical heat flux and post-critical heat flux performance of a 6- 
m, 37-element fully segmented bundle cooled by Freon-12, 
9:23167 (R;CA) 

Post-Irradiation Examination 

Ex-core neutron radiography of large fuel bundles, 9:22517 

(BA;NL) 
Turbulent Flow 

Developed single-phase turbulent flow through a square-pitch 
rod cluster for an extended range of reynolds numbers, 
9:23165 (R;AU) 

Two-Phase Flow 

Analysis of two-phase flow velocity measurements by cross- 
correlation techniques and the applicability of the drift flux 
model for their interpretation, 9:22323 (R;CH) 

Influence of radially symmetric velocity profile on velocity 
measurement with noise-analysis techniques, 9:22322 
(R;CH;In German) 

Novel cross-correlation technique for the determination of 
radial velocity profiles in two-phase flows, 9:22509 (R;CH) 

FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 
3. National Meeting of Reactor Physics, 9:22459 (R;BR;In 
Portuguese) 
Burnup 
Increased burnup of fuel elements, 9:22325 (R;DE;In German) 
Deposits 

Bench-scale studies of deposit formation on heat transfer 
surfaces washed by an organic coolant, 9:22516 (R;SU;In 
Russian) 

Dimensions 

Dimensional response of CANDU fuel to power changes, 

9:22377 (R;CA) 
Gamma Spectroscopy 

Determination of burnup for IEAR-1 fuel elements by non 
destructive method of gamma spectrometry, 9:22413 
(RA;BR;In Portuguese) 

Irradiation Capsules 
Capsules for testing the high-temperature gas cooled reactor 
fuel elements, 9:22373 (R;SU;In Russian) 
Meetings 
Increased burnup of fuel elements, 9:22325 (R;DE;In German) 
Neutron Radiography 

Application of neutron radiography to the nondestructive 
testing of fuel elements before and after irradiation, 9:22507 
(R;FR;In French) 

Performance Testing 

Neutron-physical aspects of data representativity for the 
HTGER spherical fuel element testing in research reactors, 
9:22367 (R;SU;In Russian) 

Physical Radiation Effects 

Dimensional response of CANDU fuel to power changes, 

9:22377 (R;CA) 
Post-irradiation Examination 

Dimensional response of CANDU fuel to power changes, 
9:22377 (R;CA) 

FUEL FABRICATION PLANTS 
Quality Assurance 
Practice of quality assurance at the plutonium fuel element 
fabrication plant of Cadarache, 9:21967 (R;FR;In French) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 


LOW BTU GAS 
NATURAL GAS 


Calorific Value 
Numerical modeling: a site selection tool for in-situ gasification 
of Texas lignite, 9:21690 (RA;US) 
Chemical Composition 
Economic factors in processing high-methane content UCG- 
derived gas, 9:21716 (RA;US) 
Review of produced gas compositions in underground coal 
gasification field tests in the United States, 9:21688 (RA;US) 
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Desulfurization 

Molten carbonate fuel cell powerplant desulfurization systems. 
Final report, November 1978-November 1979, 9:21673 
(R;US) 

Status of METC investigations of coal gas desulfurization at 
high temperature, 9:21677 (R;US) 

Studies involving high temperature 
desulfurization/regeneration reactions of metal oxides for 
fuel cell development. Final report, 9:21674 (R;US) 

Hot Gas Cleanup 

Molten carbonate fuel cell powerplant desulfurization systems. 
Final report, November 1978-November 1979, 9:21673 
(R;US) 

Status of METC investigations of coal gas desulfurization at 
high temperature, 9:21677 (R;US) 

Studies involving high temperature 
desulfurization/regeneration reactions of metal oxides for 
fuel cell development. Final report, 9:21674 (R;US) 

Processing 
Economic factors in processing high-methane content UCG- 
derived gas, 9:21716 (RA;US) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MOTION DETECTION 
Hodoscopes 

Time-resolved neutron radiography of reactor fuel, 9:22521 

(BA;NL) 
Neutron Radiography 
Time-resolved neutron radiography of reactor fuel, 9:22521 
(BA;NL) 
FUEL OILS 
See also RESIDUAL FUELS 
Combustion 
Utility application of coal mixtures, 9:21838 (BA;US) 
Environmental Impacts 
Utility application of coal mixtures, 9:21838 (BA;US) 
FUEL PELLETS 
Fabrication 

New fuel element for Argonaut reactor. Parameters 
determination for fabrication of UsOs and graphite pellets, 
9:22538 (RA;BR;In Portuguese) 

Physical Radiation Effects 
Irradiation performance of (Th,U)O: fuel designed for 
advanced cycle applications, 9:22503 (R;CA) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Dimensions 

MET 8 - a comprehensive FORTRAN package with graphical 
output for processing data from an automated fuel-pin 
metrology rig, 9:22504 (R;GB) 

Neutron Radiography 

Neutron radiography applications and techniques at the Hot 
Fuel Examination Facility, 9:22520 (BA;NL) 

Operation and modification of the HEDL Neutron 
Radiography Facility, 9:22549 (BA;NL) 

Review of neutron radiography development activities at 
Argonne National Laboratory, 9:22518 (BA;NL) 

FUEL PLATES 
Reactivity Worths 
Spatial homogenization for plate-type critical assemblies, 
9:22423 (J;US) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
Off-Gas Systems 

Present status and problems of the liquefaction/evaporation 
separation of Kr and its high-pressure cylinder sealing in fuel 
reprocessing plant of PNC, 9:22043 (RA;JP;In Japanese) 

FUEL RODS 
Burnup 
Fuel performance. Annual report for 1982, 9:22331 (R;US) 
Computer Codes 
Basis of the TRAFIC fuel performance code, 9:22506 (R;GB) 





155S / ERA-9/12 


Fission Product Release 

Establishment of a new metodology for fuel rods calculation, 
9:22511 (RA;BR;In Portuguese) 

Studying the gaseous fission product release inside the cans of 
the experimental fuel elements with compacted uranium 
dioxide, 9:22515 (R;SU;In Russian) 

Mechanical Vibrations 

Simulation of fuel rod vibration in power reactors by vibration 
of tape coated with cadmium, 9:22512 (RA;BR;In 
Portuguese) 

Nondestructive Testing 

AKORT-1 on-line system for technological control of the 
mixed fuel distribution in fuel elements, 9:22514 (R;SU;In 
Russian) 

Performance 

Basis of the TRAFIC fuel performance code, 9:22506 (R;GB) 

Calculational study of thermomechanical characteristics of fuel 
elements for power reactors, 9:22349 (R;SU;In Russian) 

Fuel performance. Annual report for 1982, 9:22331 (R;US) 

Quality Control 

AKORT-1 on-line system for technological control of the 
mixed fuel distribution in fuel elements, 9:22514 (R;SU;In 
Russian) 

Simulation 

Simulation of fuel rod vibration in power reactors by vibration 
of tape coated with cadmium, 9:22512 (RA;BR;In 
Portuguese) 

FUEL SHEATHS 
See FUEL CANS 
FUEL SLUGS 
See FUEL RODS 
FUEL SLURRIES 
Coal water slurry fuels: an overview, 9:21819 (R;US) 
Atomization 

Vaporization and devolatilization of coal water sprays. Fourth 
quarterly report for the period ending August 11, 1983, 
9:21830 (R;US) 

Chemical Composition 

Combustion characteristics of Occidental coal-oil mixtures, 

9:21826 (R;US) 
Chemical Preparation 

Quarterly technical progress report, October 1-December 30, 

1983, 9:21821 (R;US) 
Combustion 

Combustion of agglomerates formed by carbon slurry fuels. 
Final report, Jul 82-Sep 83, 9:21825 (R;US) 

Modeling of CWM droplet combustion. Final report, 9:21829 
(R;US) 

Vaporization and devolatilization of coal water sprays. Fourth 
quarterly report for the period ending August 11, 1983, 
9:21830 (R;US) 

Combustion Products 

Combustion characteristics of Occidental coal-oil mixtures, 

9:21826 (R;US) 
Combustion Properties 

Combustion characteristics of Occidental coal-oil mixtures, 

9:21826 (R;US) 
Flow Rate 

Confirmation test for gas/slurry flow in SRC-I coal 
liquefaction process. Internal R & D final report, 9:21719 
(R;US) 

Multiphase Flow 

Nuclear techniques for multiphase flow characterization, 

9:21774 (J;US) 
Research Programs 

Quarterly technical progress report, October 1-December 30, 
1983, 9:21821 (R;US) 

Utility application of coal mixtures, 9:21838 (BA;US) 

Thermal Conductivity 
Thermal conductivities of Wilsonville solvent and Wilsonville 
solvent/Illinois No. 6 coal slurry, 9:21664 (RA;US) 
FUEL SUPPLIES 
Quality Control 
Electric power quarterly, July-September 1983, 9:22692 (R;US) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 


FUEL-CLADDING INTERACTIONS 
Chemical Reactions 


Out-of-pile experiments of fuel-cladding chemical interaction, 
(2), 9:21972 (RA;JP) 
Crack Propagation 


Preliminary analyses of crack extension behavior in PCI 
failure, 9:22513 (R;JP;In Japanese) 
FUELS 


See also AUTOMOTIVE FUELS 
FUEL SLURRIES 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 


Specifications 
Molten carbonate fuel cell powerplant desulfurization systems. 

Final report, November 1978-November 1979, 9:21673 
(R;US) 

FUELS (NUCLEAR) 
See NUCLEAR FUELS 

FUGEN ATR 
See JATR REACTOR 


See AEROSOLS 
FURNACES 


See also ELECTRIC FURNACES 
GAS FURNACES 


Design 
Design optimization and field verification of an integrated 
residential furnace. phase 2. Report for Sep 77-Jan 82, 
9:22764 (R;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTIONS 
Cross Sections 
Multistep nature of heavy-ion fusion reactions, 9:24295 (R;BR) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 145 
Beta-Plus Decay 
Beta decay energy of '**Eu, Gd and ™*Dy, 9:24194 
(RA;SU;In Russian) 
GADOLINIUM 146 
Energy Levels 
Tables of sub(64)sup(146)Gdsub(82) magic nucleus state 
amplitudes calculated in the RPA method, 9:24180 
(RA;SU;In Russian) 
Magic Nuclei 
Tables of sub(64)sup(146)Gdsub(82) magic nucleus state 
amplitudes calculated in the RPA method, 9:24180 
(RA;SU;In Russian) 
GADOLINIUM 149 
Electron Capture Decay 
Decay of “°Gd nuclei oriented in gadolinium and iron 
matrices, 9:24171 (RA;CS;In Czech) 
GADOLINIUM 152 
Internal Conversion 
Internal conversion coefficients of some transitions in **Sm 
and 152Gd, 9:24231 (RA;SU;In Russian) 
X Radiation 
Study on the KX-rays in ™*Eu decay, 9:24232 (RA;SU;In 
Russian) 
GADOLINIUM 156 
Energy-Level Transitions 
Study on the *Gd in the (n,nsup('Jy) reaction, 9:24233 
(RA;SU;In Russian) 
GADOLINIUM 156 TARGET 
Neutron Reactions 
Study on the '°*Gd in the (n,nsup('Jy) reaction, 9:24233 
(RA;SU;In Russian) 





GADOLINIUM 157 
Energy Levels 


GADOLINIUM 157 
Energy Levels 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
GADOLINIUM 158 TARGET 
Carbon 12 Reactions 

Problem of fast particle emision in heavy ion collissions at the 
enrgies of 10-100 MeV/nucleon, 9:24173 (RA;SU;In 
Russian) 

GADOLINIUM IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 1s212I’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Inner shell excitation of lithium-like ions, 9:23928 (J;US) 

GALLBLADDER 
See BILIARY TRACT 
GALLIUM 65 
Excited States 

Structure of sup(65-69)Ga excited states, 9:24146 (RA;SU;In 

Russian) 
GALLIUM 67 
Diagnostic Uses 

Scintigraphy with gallium 67 in patients with neoplasms of the 
head and neck, 9:23667 (RA;BG;In Bulgarian) 

Scintigraphy with gallium 67 and ytterbium 169 in patients 
with lung carcinomas, 9:23670 (RA;BG;In Bulgarian) 

Excited States 

Structure of sup(65-69)Ga excited states, 9:24146 (RA;SU;In 

Russian) 
GALLIUM 69 
Excited States 
Structure of sup(65-69)Ga excited states, 9:24146 (RA;SU;In 
Russian) 
GALLIUM 71 
Energy Levels 
Spins of "Ga excited states, 9:24152 (RA;SU;In Russian) 
GALLIUM ARSENIDES 
Crystal Field : 

Elementary excitations and quasi-two-dimensional behaviour in 

a GaAs field effect transistor, 9:22973 (R;IT) 
Dielectric Properties 

External fields in the self-consistent theory of electronic states: 
A new method for direct evaluation of macroscopic and 
microscopic dielectric response, 9:22965 (R;IT) 

Excitation 

Elementary excitations and quasi-two-dimensional behaviour in 

a GaAs field effect transistor, 9:22973 (R;IT) 
Fabrication 

Nitridization of gallium arsenide surfaces: Effects on diode 

leakage currents, 9:22991 (J;US) 
Ton Channeling 

Resonance between the wavelength of planar channeled 
particles and the period of strained-layer superlattices, 
9:22994 (J;US) 

Leakage Current 

Nitridization of gallium arsenide surfaces: Effects on diode 

leakage currents, 9:22991 (J;US) 
Nitridation 

Nitridization of gallium arsenide surfaces: Effects on diode 

leakage currents, 9:22991 (J;US) 


Properties 
Theory of free-electron optical absorption in n-GaAs, 9:22970 
(R;IT) 


Radiation Effects 
Transient response of GaAs microwave power FET to x-ray 
pulses, 9:23438 (R;US) 
Strains 
Resonance between the wavelength of planar channeled 
particles and the period of strained-layer superlattices, 
9:22994 (J;US) 
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Superlattices 
Preparation of device quality strained-layer superlattices, 
9:22981 (R;US) 
Surface Coating 
Nitridization of gallium arsenide surfaces: Effects on diode 
leakage currents, 9:22991 (J;US) 
Thermoelectric Properties 
Experimental study of the thermodynamics of thin films and 
surfaces. Final report, 9:23204 (R;US) 
GALLIUM COMPOUNDS 
See also GALLIUM ARSENIDES 
GALLIUM PHOSPHIDES 
Critical Temperature 
Organometallic vapor phase epitaxial growth of GaAs/sub 
0.5/Sb/sub 0.5/, 9:22990 (J;US) 
Vapor Phase Epitaxy 
Organometallic vapor phase epitaxial growth of GaAs/sub 
0.5/Sb/sub 0.5/, 9:22990 (J;US) 
GALLIUM PHOSPHIDES 
Ion Channeling 
Resonance between the wavelength of planar channeled 
particles and the period of strained-layer superlattices, 
9:22994 (J;US) 
Strains 
Resonancé between the wavelength of planar channeled 
particles and the period of strained-layer superlattices, 
9:22994 (J;US) 
Superlattices 
Preparation of device quality strained-layer superlattices, 
9:22981 (R;US) 
GALLSTONES 
See BILIARY TRACT 
GAMMA ASTRONOMY 
For photon energies above 100 KeV. 
Image Processing 
Imaging methods for gamma-ray astronomy, 9:23801 (J;US) 
GAMMA DETECTION 
Ge Semiconductor Detectors 
Monte Carlo calculation of efficiency of gamma detection by 
Ge detector with account of absorption in target and filters 
at the 0,1-5 MeV range, 9:23352 (RA;SU;In Russian) 
Li-Drifted Si Detectors 
Si(Li)-semiconductor detector-probe, 9:23421 (RA;SU;In 
Russian) 
Nal Detectors 
Performance of a high-resolution modular NaI-detector, 
9:23406 (RA;DE) 
Solid Scintillation Detectors 
Calculated efficiency of a 4a detector of BGO or BaF» for 
monoenergetic gamma-rays and gamma cascades following 
neutron capture, 9:23402 (RA;DE) 
Development of high energy gamma ray detector. Bismuth 
germanate scintillator, 9:23393 (RA;JP;In Japanese) 
GAMMA FUEL SCANNING 
On-Line Measurement Systems 
AKORT-1 on-line system for technological control of the 
mixed fuel distribution in fuel elements, 9:22514 (R;SU;In 
Russian) 
GAMMA LOGGING 
Gamma Spectrometers 
Gamma-ray spectrometry applied to down-hole logging, 
9:23459 (R;FR;In French, English) 
GAMMA RADIATION 
Study on the natural background gamma radiation, 9:23368 
(RA;SU;In Russian) 
Absorption 
Monte Carlo calculation of the total probability for gamma-ray 
interaction in toluene, 9:23398 (R;ES;In Spanish) 
Backscattering 
Coal pile density studies for inventory control, 9:21823 (R;US) 
Interactions 
Monte Carlo calculation of the total probability for gamma-ray 
interaction in toluene, 9:23398 (R;ES;In Spanish) 
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Shielding 
Calculation of gamma radiation attenuation in multiple layers 
by point Kernels corrected by build-up factor, 9:22474 
(RA;BR;In Portuguese) 
GAMMA SPECTRA 
Beam Optics 
Choosing and imaging system, 9:23435 (J;US) 
Computer Graphics 
Delin and Delog codes for graphic representation of gamma 
ray spectra, 9:23021 (R;ES;In Spanish) 
Computerized Simulation 
A specific Monte Carlo model for the neutron-capture prompt 
gamma-ray analyzers for bulk media, 9:21773 (J;US) 
Data Acquisition Systems 
Programs for the environmental gamma-ray measurement with 
CANBERRA 8100/QUANTA system, 9:23397 (R;JP;In 
Japanese) 
Data Processing 
Programs for the environmental gamma-ray measurement with 
CANBERRA 8100/QUANTA system, 9:23397 (R;JP;In 
Japanese) 
Image Processing 
Choosing and imaging system, 9:23435 (J;US) 
GAMMA SPECTROMETERS 
See also MOESSBAUER SPECTROMETERS 
yyt-coincidence spectrometer on the base of two Ge(Li)- 
detectors, 9:23358 (RA;SU;In Russian) 
Anticompton spectrometer, 9:23384 (RA;SU;In Russian) 
Universal spectrometer for measuring perturbed angular 
correlations, 9:23359 (RA;SU;In Russian) 
Background Radiation 
Background suppression in Ge(Li) spectrometer by low-level 
shield, 9:23348 (RA;CS;In Slovak) 
Diamonds 
Spectrometry of ionizing radiations by means of detectors on 
the base of natural diamond, 9:23372 (RA;SU;In Russian) 
Diffraction 
Limiting resolution of a focusing crystal-diffraction gamma- 
spectrometer, 9:23356 (RA;SU;In Russian) 
Energy Resolution 
Limiting resolution of a focusing crystal-diffraction gamma- 
spectrometer, 9:23356 (RA;SU;In Russian) 
Focusing 
Limiting resolution of a focusing crystal-diffraction gamma- 
spectrometer, 9:23356 (RA;SU;In Russian) 
Multi-Channel Analyzers 
Universal field spectrometer, 9:23360 (RA;SU;In Russian) 
Shielding 
Background suppression in Ge(Li) spectrometer by low-level 
shield, 9:23348 (RA;CS;In Slovak) 
GAMMA-GAMMA LOGGING 
Gamma Spectrometers 
Gamma-ray spectrometry applied to down-hole logging, 
9:23459 (R;FR;In French, English) 
GARNETS 
For silicate garnets only. 
Magnetic Refrigerators 
Double acting reciprocating magnetic refrigerator: recent 
improvements, 9:23128 (R;FR) 
GAS COMPRESSORS 
Energy Conservation 
Compressed air systems. A guidebook on energy and cost 
savings, 9:22791 (R;US) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS FURNACES 
Coefficient of Performance 
Energy efficiencies of heat pumps in residential buildings, 
9:22772 (J;CH) 
GAS LASERS 


See also CARBON DIOXIDE LASERS 
METAL VAPOR LASERS 


Excitation 
Search for extended-lifetime optically excited laser media. 
Final report, 9:23154 (R;US) 
Harmonics 
Two-plasmon decay and three halves harmonic generation in 
filaments in a laser plasma, 9:23153 (R;US) 
Operation 
Continuous wave 16 p CF, laser, 9:23160 (J;US) 
Research Programs 
Search for extended-lifetime optically excited laser media. 
Final report, 9:23154 (R;US) 
GAS SPILLS 
Mathematical Models 
aaa and modeling of heavy gas dispersion, 9:23514 
(R;US) 
Research Programs 
Dispersal of LNG (liquefied natural gas) vapor clouds with 
water spray curtains. Phase 2. Wind tunnel and small-scale 
spill tests. Final report, December 1981-November 1983, 
9:21910 (R;US) 
GAS TURBINES 
Corrosion Protection 
Long term materials test program. Quarterly report, April-June 
1983, 9:22868 (R;US) 
Materials Testing 
Long-term materials test program. Quarterly report, January- 
March 1983, 9:22298 (R;US) 
GAS WELLS 
See NATURAL GAS WELLS 
GASES 
See also ELECTRON GAS and FERMI GAS. 
See also AIR 


EXHAUST GASES 
FUEL GAS 


Gas Chromatography 
Laser modulated electron capture detection for gas 
chromatography, 9:23068 (J;US) 
GASOLINE 
Marketing 
Deregulated gasoline marketing: consequences for competition, 
competitors, and consumers, 9:21885 (R;US) 
GASTROINTESTINAL TRACT 


See also INTESTINES 
STOMACH 


Biomedical Radiography 
Possibilities of the roentgenologic examination in prophxactic 
studies with haemokult, 9:23629 (RA;BG;In Bulgarian) 
Roentgen image of the lactase insufficiency, 9:23644 
(RA;BG;In Bulgarian) 
GAUGE INVARIANCE 
Introduction to gauge theories of the strong, weak, and 
electromagnetic interactions, 9:24004 (BA;US) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GAUSS DISTRIBUTION 
See GAUSS FUNCTION 
GAUSS FUNCTION 
Computer Calculations 
Calculating the parameters of experimental data Gauss 
distribution using the least square fit method and evaluation 
of their accuracy, 9:24540 (R;SU;In Russian) 
GCFR TYPE REACTORS 
Benchmarks 
Experimental loops and benchmarks for testing fuel elements 
and materials for helium cooled reactors, 9:22374 (R;SU;In 
Russian) 


Evaluation of symbiotic energy system between gas-cooled fast 
breeder reactor (GCFR) and multi-purpose very high 
temperature reactor (VHTR), (2). Nuclear characteristics of 
reference GCFR core, 9:22415 (R;JP;In Japanese) 

Experimental Channels 

Experimental loops and benchmarks for testing fuel elements 
and materials for helium cooled reactors, 9:22374 (R;SU;In 
Russian) 





GCR TYPE REACTORS 
Fuel Cycle 


Fuel Cycle 

Basic analysis and comparison among GCFR and LMFBR 
characteristics in thorium cycle by diffusion theory in one 
energy group, 9:22412 (RA;BR;In Portuguese) 

Evaluation of symbiotic energy system between gas-cooled fast 
breeder reactor (GCFR) and multi-purpose very high 
temperature reactor (VHTR), (2). Nuclear characteristics of 
reference GCFR core, 9:22415 (R;JP;In Japanese) 

Neutron Diffusion Equation 

Basic analysis and comparison among GCFR and LMFBR 
characteristics in thorium cycle by diffusion theory in one 
energy group, 9:22412 (RA;BR;In Portuguese) 

Reactivity 

Evaluation of symbiotic energy system between gas-cooled fast 
breeder reactor (GCFR) and multi-purpose very high 
temperature reactor (VHTR), (2). Nuclear characteristics of 
reference GCFR core, 9:22415 (R;JP;In Japanese) 

Reactor Kinetics 

Evaluation of symbiotic energy system between gas-cooled fast 
breeder reactor (GCFR) and multi-purpose very high 
temperature reactor (VHTR), (2). Nuclear characteristics of 
reference GCFR core, 9:22415 (R;JP;In Japanese) 

Reactor Physics 

Measurement of the physics properties of gas-cooled fast 
reactors in the zero energy reactor PROTEUS and analysis 
of the results, 9:22535 (R;CH) 

GCR TYPE REACTORS 
Reactor Operators 
SILOETTE, a training centre for reactor physics at the 
Nuclear Research Centre of Grenoble, 9:22440 (R;FR) 
GE SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED GE DETECTORS 
Background Noise 

Peak-to-background improvement of semiconductor X-ray 

detectors at 10 keV, 9:23404 (RA;DE) 


Monte Carlo calculation of efficiency of gamma detection by 
Ge detector with account of absorption in target and filters 
at the 0,1-5 MeV range, 9:23352 (RA;SU;In Russian) 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC RADIATION EFFECTS 


Repair 
Molecular - and genetic aspects of the repair of the lesions 
induced by the furocoumarin photoaddition in Sacharomyces 
cerevisiae : role of the PSO genes, 9:23691 (RA;BR;In 
Portuguese) 
GENITALS 
See FEMALE GENITALS 
GEOCHEMISTRY 
Mathematical Models 
Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 


Isotope Dating 
Radiocarbon dates XXI, 9:23772 (R;CA) 
Uranium 
Investigation of regional airborne gamma ray spectrometric 
patterns in New Brunswick and Nova Scotia, 9:21954 
(RA;CA) 
GEOLOGIC FAULTS 
Age Estimation 
Assessment of the potential for dating secondary calcite and 
quartz in fault zones, 9:23773 (R;CA) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FAULTS 
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Isotope Dating 
Age determination and geological studies. K-Ar isotopic ages, 
report 15, 9:23771 (R;CA) 
GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL DISTRICT HEATING 
Demonstration Programs 
Direct use geothermal PON and PRDA projects under DOE- 
ID Administration. Annual report FY 1983, 9:22290 (R;US) 
Economic Analysis 
Geothermal group heating plant in Klintehamn. Initial design 
study, 9:22289 (R;SE;In Swedish) 
Water Source Heat Pumps 
Geothermal group heating plant in Klintehamn. Initial design 
study, 9:22289 (R;SE;In Swedish) 
GEOTHERMAL ENERGY 
Global Aspects 
An introduction to geothermal energy, 9:22275 (J;US) 
Program Management 
Inspection of the Heber binary-cycle geothermal project, 
9:22714 (R;US) 
Research Programs 
Exploratory Energy Research Program of the University of 
Hawaii at Manoa. Quarterly progress report, 9:22131 (R;US) 
Uses 
Tapping geothermal energy, heat from within the earth, 
9:22811 (BA;US) 
GEOTHERMAL ENERGY CONVERSION 
Control Systems 
Sperry Low Temperature Geothermal Conversion System, 
Phase I and Phase II. Volume V. Component development. 
Final report, 9:22284 (R;US) 
Heat Exchangers 
Sperry Low Temperature Geothermal Conversion System, 
Phase I and Phase II. Volume V. Component development. 
Final report, 9:22284 (R;US) 
Measuring Instruments 
Sperry Low Temperature Geothermal Conversion System, 
Phase I and Phase II. Volume V. Component development. 
Final report, 9:22284 (R;US) 
GEOTHERMAL FIELDS 


See also CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 


Microearthquakes 
Fault plane solutions for microearthquakes induced at the 
Fenton Hill hot dry rock geothermal site: Implications for 
the state of stress near a quaternary volcanic center, 9:22281 
(J;US) 
GEOTHERMAL FLUIDS 
Hydrogen Sulfides 
Experimental study of electron beam induced removal of HS 
from geothermal fluids, 9:22280 (R;US) 
GEOTHERMAL POWER PLANTS 
Construction 
Sperry Low Temperature Geothermal Conversion System, 
Phase I and Phase II. Volume IV. Field activities. Final 
report, 9:22283 (R;US) 
Economics 
Economics of a conceptual 75 MW Hot Dry Rock geothermal 
electric power station, 9:22282 (R;US) 
GEOTHERMAL PROCESS HEAT 
Demonstration Programs 
Direct use geothermal PON and PRDA projects under DOE- 
ID Administration. Annual report FY 1983, 9:22290 (R;US) 
GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL RESOURCES 
Commercialization 
New Mexico Geothermal Commercialization Program. Final 
report, 9:22273 (R;US) 
GEOTHERMAL SPACE HEATING 
Demonstration Programs 
Direct use geothermal PON and PRDA projects under DOE- 
ID Administration. Annual report FY 1983, 9:22290 (R;US) 
GEOTHERMAL SPRINGS 
See THERMAL SPRINGS 
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GEOTHERMAL WELLS 
Drawdown 
Analysis of flow data from the DOW/DOE L.R. Sweezy No. 
1 well, 9:22285 (R;US) 
Flow Rate 
Analysis of flow data from the DOW/DOE L.R. Sweezy No. 
1 well, 9:22285 (R;US) 
Hydraulic Fracturing 
Hot dry rock geothermal energy: the advanced technology, 
9:22288 (J;US) 
Pressure Drop 
Utilisation of geothermal energy: two phase flow studies, 
9:22286 (R;US) 
Two-Phase Flow 
Utilisation of geothermal energy: two phase flow studies, 
9:22286 (R;US) 
Water Chemistry 
Hawaii basic data for thermal springs and wells as recorded in 
geotherm, 9:22277 (R;US) 
Well Completion 
Geothermal drilling: problems and solutions, 9:22287 (J;US) 
Well Drilling 
Geothermal drilling: problems and solutions, 9:22287 (J;US) 
Hot dry rock geothermal energy: the advanced technology, 
9:22288 (J;US) 
Well Logging 
Geothermal drilling: problems and solutions, 9:22287 (J;US) 
Well Spacing 
Interpretation of interference data from the Klamath Falls, 
Oregon geothermal resource, 9:22276 (R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Dielectric Properties 
External fields in the self-consistent theory of electronic states: 
A new method for direct evaluation of macroscopic and 
microscopic dielectric response, 9:22965 (R;IT) 
Ion Implantation 
Pulsed laser annealing of ion implanted Ge, 9:22961 (R;US) 
Magnetic Properties 
Band structure effects in the electronic properties of solids 
assessible in neutron scattering studies, 9:23005 (R;US) 
Muonium 
Effects of electronically neutral impurities on muonium in 
germanium, 9:22977 (R;US) 
Surface Coating 
Preparation of a profiled film of diamond-like carbon on 
germanium substrates. Final scientific report, 1 June 9- 
August 83, 9:22959 (R;US) 
GERMANIUM 68 
Energy Levels 
Lifetimes of Ge excited states, 9:24151 (RA;SU;In Russian) 
GERMANIUM 70 
E2-Transitions 
Interacting boson model and structure of low-lying levels in 
Ge, 9:24149 (RA;SU;In Russian) 
Energy Levels 
Interacting boson model and structure of low-lying levels in 
Ge, 9:24149 (RA;SU;In Russian) 
Interacting Boson Model 
Interacting boson model and structure of low-lying levels in 
Ge, 9:24149 (RA;SU;In Russian) 
Multipole Transitions 
Determination of multipolarity mixing ratio at de-excitation of 
aligned nuclear states, 9:24160 (RA;SU;In Russian) 
GERMANIUM 70 TARGET 
Proton Reactions 
Interpretation of measurements of nuclear reaction duration of 
5-7 MeV proton interaction with the sup(58)Ni and 
sup(70,72)Ge nuclei, 9:24132 (RA;SU;In Russian) 
GERMANIUM 72 TARGET 
Proton Reactions 
Interpretation of measurements of nuclear reaction duration of 
5-7 MeV proton interaction with the sup(58)Ni and 
sup(70,72)Ge nuclei, 9:24132 (RA;SU;In Russian) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 


GERMANIUM SULFIDES 
Physical Radiation Effects 
Effect of neutron irradiation on EPR spectra of Mn-doped Ge- 
S glasses, 9:22975 (RA;CS;In Slovak) 
Mechanical properties of neutron irradiated Ge-S glasses at 
high pressures, 9:22976 (RA;CS;In Slovak) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GIANT RESONANCE 
Sum Rules 
Sum-rule approach to giant-resonance states, 9:24290 (R;FR) 
GLASS 
See also BOROSILICATE GLASS 


Determination of the optimum crystallization conditions of a 
high thermal expansion glass-ceramic, 9:22979 (R;US) 
Leaching 
Gel structures in leached alkali silicate glass, 9:22980 (R;US) 
Leaching test on chemical durability of glasses containing 
simulated high-level wastes, 9:22026 (RA;JP) 
Physical Radiation Effects 
Stress relaxation in electron bombarded silicate glasses, 9:22985 
(J;US) 
Radiolysis 
Electrons in mixed organic glasses, 9:23092 (RA;HU) 
GLASSY METALS 
See METALLIC GLASSES 
GLAUBER’S SALT 
See SODIUM SULFATES 
GLUCOSE 
Biosynthesis 
Local production of agricultural fuel: conversion of alfalfa to 
ethanol. Final report, 9:22114 (R;US) 
GLUEBALLS 
Glueballs in the reaction 7p p — phi phi n at 22 GeV/c, 
9:23936 (R;US) 
GLUONIUM 
See GLUEBALLS 
GLYCIDES 
See SACCHARIDES 
GLYCOLIPIDS 
Biochemical Reaction Kinetics 
Biosynthesis of a microbial biosurfactant. Progress report, 
9:23578 (R;US) 
Thin-Layer Chromatography 
Biosynthesis of a microbial biosurfactant. Progress report, 
9:23578 (R;US) 
GOBAR GAS 


See INTERMEDIATE BTU GAS 
METHANE 


GOLD 
Electron-Atom Collisions 
Two photon processes in electron-atom collisions, 9:23868 
(RA;DE) 
Extractive Metallurgy 
Established procedures and new advances in the extraction of 
gold, uranium, and pyrite from Witwatersrand ores, 9:21959 
(RA;ZA 
F 


‘abrication 
Nitridization of gallium arsenide surfaces: Effects on diode 
leakage currents, 9:22991 (J;US) 
Ton-Atom Collisions 
Fast electrons from slow atomic collisions, 9:23894 (RA;DE) 
Leakage Current 
Nitridization of gallium arsenide surfaces: Effects on diode 
leakage currents, 9:22991 (J;US) 
GOLD 197 TARGET 
Carbon 12 Reactions 
Problem of fast particle emision in heavy ion collissions at the 
enrgies of 10-100 MeV/nucleon, 9:24173 (RA;SU;In 
Russian) 
Oxygen 16 Reactions 
Problem of fast particle emision in heavy ion collissions at the 
enrgies of 10-100 MeV/nucleon, 9:24173 (RA;SU;In 
Russian) 





Photonuclear Reactions 
Photoneutron spectra from *°Rh and '*’Au, 9:24207 
(RA;SU;In Russian) 
GOLD ALLOYS 
See also GOLD BASE ALLOYS 
Electric Conductivity 
Electrical resistivity of noble-metal alloys: Roles of 
pseudopotential refinements, 9:22876 (R;IT) 
Electrical resistivity of liquid noble metal alloys, 9:22877 
(R;IT) 
Order Parameters 
Effect of atomic order on the superconducting properties of A- 
15 NbsAu and NbsAusub(1-x)Ptsub(x) alloys, 9:22917 (J;GB) 
Superconductivity 
Effect of atomic order on the superconducting properties of A- 
15 NbsAu and NbsAusub(1-x)Ptsub(x) alloys, 9:22917 (J;GB) 
GOLD BASE ALLOYS 
Ferromagnetism 
Neutron scattering in AuFe (20% Fe) and the randomly canted 
ferromagnetic state, 9:22873 (R;IT) 
Physical Radiation Effects 
Study by electrical resistivity measurements of the radiation 
induced defects in gold-copper alloys, 9:22860 (R;FR;In 
_ French) 
Spin Glass State 
Neutron scattering in AuFe (20% Fe) and the randomly canted 
ferromagnetic state, 9:22873 (R;IT) 
GOLD IONS 
Ton-Atom Collisions 
Study of inner quasiatomic shells (Zsub(U) = 132-171) by 
means of delta-electron spectroscopy in asymmetric 
collisions, 9:23893 (RA;DE) 
GOLD ORES 
Geochemistry 
Review of some aspects of the geochemistry and mineralogy of 
the Witwatersrand gold deposits, 9:23789 (RA;ZA) 
Mineralogy 
Review of some aspects of the geochemistry and mineralogy of 
the Witwatersrand gold deposits, 9:23789 (RA;ZA) 
Ore Processing 
Established procedures and new advances in the extraction of 
gold, uranium, and pyrite from Witwatersrand ores, 9:21959 
(RA;ZA) 
Radiometric Sorting 
Use of radiometric ore sorting on South African gold mines, 
9:21963 (RA;ZA) 
GRAIN ALCOHOL 
See ETHANOL 
GRAND UNIFIED THEORY 
Introduction to gauge theories of the strong, weak, and 
electromagnetic interactions, 9:24004 (BA;US) 
GRANITES 
Acoustic Monitoring 
Seismic velocities and attenuation in an underground granitic 
waste repository subjected to heating, 9:22015 (R;US) 
Hydraulic Conductivity 
Prediction of far-field subsurface radionuclide dispersion 
coefficients from hydraulic conductivity measurements: a 
multidimensional stochastic theory with application to 
fractured rocks, 9:22017 (R;US) 
Permeability 
Stability of bentonite gels in crystalline rock. Physical aspects, 
9:23787 (R;SE) 
Radionuclide Migration 
Diffusion in the matrix of granitic rock. Field test in the Stripa 
mine. Part 2, 9:22068 (R;SE) 
Redox Potential 
Iron content and reducing capacity of granites and bentonite, 
9:22038 (R;SE) 
Temperature Effects 
Seismic velocities and attenuation in an underground granitic 
waste repository subjected to heating, 9:22015 (R;US) 
G 
See LEUKOCYTES 
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GRAPHITE 
Chemical Reactions 
Alkali atom impact reacticns on coal-combustion substrates. 
Quarterly report 1, September 15-December 15, 1983; 
quarterly report 2, December 15, 1983-March 15, 1984, 
9:21833 (R;US) 
Thermal Diffusivity 
Application of the Parker flash method to high temperature 
thermoelectrics, 9:22724 (J;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAVITATION 
Einstein Field Equations 
Three-dimensional Einstein gravity: dynamics of flat space, 
9:24396 (J;US) 
GRAVITATIONAL COLLAPSE 
Nuclear Models 
Partition function for composite systems, 9:24299 (RA;ZA;In 
Afrikaans) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See FEDERAL REGION V 
GREEN OIL 
See SHALE OIL FRACTIONS 
GREENHOUSES 
See also ATTACHED GREENHOUSES 
Solar Water Heaters 
Development of low temperature solar water heating for plant 
watering system in tropical dome, Des Moines Botanical 
Center. Final report, 9:22249 (R;US) 
GROUND DISPOSAL 
Risk Assessment 
Land application of waste: an accident waiting to happen, 
9:23560 (R;US) 
GROUND SUBSIDENCE 
Computerized Simulation 
Temperature and cavity configuration modeling associated 
with moving boundary in underground coal conversion 
problems, 9:21753 (BA;CA) 
Control 
Environmental cost of underground mining technology, 
9:21800 (BA;US) 
Topological Mapping 
PG-2 photogrammetric plotter: a rapid and accurate means of 
mapping surface effects produced by subsurface nuclear 
testing at the Nevada Test Site, Nevada, 9:23476 (RA;US) 
GROUND WATER 
Chemical Composition 
Effects of the Rawlins UCG/SDB tests on groundwater 
composition and migration, 9:21789 (RA;US) 
Contamination 
Evaluation of the magnitude of groundwater contamination at 
the US DOE Hoe Creek UCG experimental site, 9:21790 
(RA;US) 
Soda ash treatment of a strontium-90-contaminated 
groundwater seep, 9:23572 (J;US) 
Decontamination 
Soda ash treatment of a strontium-90-contaminated 
groundwater seep, 9:23572 (J;US) 
Flow Models 
Simulation of groundwater flow regimes in a coal seam with 
UCG cavities using a finite element model, 9:21715 (RA;US) 
Mutagen Screening 
Mutagenic and toxic activity of environmental effluents from 
underground coal gasification experiments, 9:23759 (J;US) 
Radionuclide Migration 
Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report, October 1982-September 1983, 
9:22018 (R;US) 
Field manual for geohydrological sampling as applied to the 
radioactive waste disposal program, 9:22064 (R;ZA) 
Ground-water quality and movement at Lawrence Livermore 
National Laboratory, 9:23565 (R;US) 
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Prediction of far-field subsurface radionuclide dispersion 
coefficients from hydraulic conductivity measurements: a 
multidimensional stochastic theory with application to 
fractured rocks, 9:22017 (R;US) 

Programme of research into the management and storage of 
radioactive waste. Backfilling and sealing. Final report 1982, 
9:22057 (R;CA) 

Programme of research into the management and storage of 
radioactive waste. Backfilling and sealing. Six monthly 
progress report July 1982-December 1982, 9:22058 (R;GB) 

Role of geochemical factors in the assessment and regulation of 
geologic disposal of high-level radioactive waste, 9:22016 
(R;US) 

Theory of transport in fractured media for the safety analysis 
of a nuclear waste repository, 9:22061 (R;CH) 

Sampling 

Field manual for geohydrological sampling as applied to the 

radioactive waste disposal program, 9:22064 (R;ZA) 
Water Pollution 

Ground-water quality effects of an underground coal 

gasification experiment, 9:21804 (B;US) 
Water Quality 

Ground-water quality and movement at Lawrence Livermore 
National Laboratory, 9:23565 (R;US) 

Land application of waste: an accident waiting to happen, 
9:23560 (R;US) 

GROUND-WATER RESERVES 
See AQUIFERS 

GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 


HADRON REACTIONS 
Rescattering 
Multiple processes and cumulative particles, 9:24345 (R;SU;In 
Russian) 
HADRON-HADRON INTERACTIONS 
See also MESON-MESON INTERACTIONS 
Inclusive Interactions 
QCD radiative corrections to helicity asymmetries in one- 
particle inclusive hadron processes, 9:23998 (J;US) 
HADRONIC ATOMS 
X-Ray Spectra 
Antiprotonic X-rays at LEAR, 9:23963 (RA;DE) 
Feasibility studies for high precision measurements of the mass 
and the magnetic moment of the antiproton, 9:23964 
(RA;DE) 
X-Ray Spectroscopy 
Fast wP-controlled data acquisition for spectroscopy 
experiments, 9:23417 (RA;DE) 
HADRONS 


See also BARYONS 
MESONS 


Particle Models 
1/N, 9:24024 (BA;US) 
Hadron substructure in nuclear physics, 9:24357 (B;US) 
HAFNIUM 178 TARGET 
Neutron Reactions 
sup(178,) sup(179,) '°°Hf and 1®°Ta(n,y) cross sections and 
their contribution to stellar nucleosynthesis, 9:24243 
(RA;DE) 
HAFNIUM 179 TARGET 
Neutron Reactions 
sup(178,) sup(179,) '°°Hf and 1®°Ta(n,y) cross sections and 
their contribution to stellar nucleosynthesis, 9:24243 
(RA;DE) 
HAFNIUM 180 TARGET 
Neutron Reactions 
sup(178,) sup(179,) #°°Hf and '®°Ta(n,y) cross sections and 
their contribution to stellar nucleosynthesis, 9:24243 
(RA;DE) 


HALOGEN COMPOUNDS 
Only for inorganic compounds; see also other inorganic halogen 
compounds. 
Binding Energy 
Bond properties of anionic halogenocadmate (II) complexes of 
the type CdX3Y7 (Xnot= Y=Cl,Br,]), 9:23908 (R;IT) 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
Flavor Model 
Effective field theory and weak non-leptonic interactions, 
9:23935 (R;AU) 
HAMSTERS 
Mortality 
Formaldehyde and tumors in hamster respiratory tract, 9:23763 
(J;NL) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD NEUTRON RADIOGRAPHY FACILITY 
See TRIGA-1-HANFORD REACTOR 
HANFORD RESERVATION 
Radioactive Effluents 
Radioactive liquid wastes discharged to ground in the 200 
Areas during 1983, 9:22028 (R;US) 
HAPO 
Radioactive Waste Management 
Defense waste and byproducts management, monthly report, 
9:22029 (R;US) 
Radioactive Waste Processing 
Defense waste and byproducts management, monthly report, 
9:22029 (R;US) 
HARD COAL 
See ANTHRACITE 
HARD COLLISION MODELS 
Qvantum 
Implications of confining force field structures in hard 
hadronic processes, 9:23990 (R;SE) 
HAWAII 
Geophysical Surveys 
Oceanographic data off southern Hawaiian Islands, 9:22217 
(R;US) 
Geothermal Wells 
Hawaii basic data for thermal springs and wells as recorded in 
geotherm, 9:22277 (R;US) 
Maps 
Oceanographic data off southern Hawaiian Islands, 9:22217 
(R;US) 
Marine Surveys 
Oceanographic data off southern Hawaiian Islands, 9:22217 
(R;US) 


y 
Oceanographic data off southern Hawaiian Islands, 9:22217 
(R;US) 
Thermal Springs 
Hawaii basic data for thermal springs and wells as recorded in 
geotherm, 9:22277 (R;US) 
HCDA 


See REACTOR CORE DISRUPTION 
H-COAL PROCESS 

Chemical Reactors 

Study of ebullated bed fluid dynamics. Final progress report, 
September 1980-July 1983, 9:21723 (R;US) 
HD 8077 
See NICKEL BASE ALLOYS 

HDO 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 


HE-3 COUNTERS 
Performance 
Determination of *He-detector properties using a **Cf 
neutron source, 9:23411 (RA;DE) 





See also FACE 
Computerized Tomography 
Computer axial tomography in the subdural haematom 
diagnostics, 9:23612 (RA;BG;In Bulgarian) 
Significance of the computer tomography for the diagnostics of 
the post traumatic intracranial changes, 9:23614 (RA;BG;In 
Bulgarian) 


Computer axial tomography in the subdural haematom 
diagnostics, 9:23612 (RA;BG;In Bulgarian) 

Significance of the computer tomography for the diagnostics of 
the post traumatic intracranial changes, 9:23614 (RA;BG;In 
Bulgarian) 

Scintiscanning 
Scintigraphy with gallium 67 in patients with neoplasms of the 
head and neck, 9:23667 (RA;BG;In Bulgarian) 
HEART 
See also MYOCARDIUM 
Biomedical Radiography 
Auxiliary device for heart centrerings, 9:23603 (RA;BG;In 
Bulgarian) 
HEART DISEASE 
See CARDIOVASCULAR DISEASES 
HEAT DISSIPATION 


See DIFFUSION 
ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 
THERMAL EFFLUENTS 


HEAT DISTRIBUTION SYSTEMS 


Design of district heating pipelines, 9:22819 (RA;US) 
HEAT ENGINES 
Materials 
Technical reviews of cleanup and R and D results. Final 
technical progress report, March 15, 1982-December 30, 
1983, 9:22303 (R;US) 
Research Programs 
Technical reviews. of cleanup and R and D results. Final 
technical progress report, March 15, 1982-December 30, 
1983, 9:22303 (R;US) 
HEAT EXCHANGERS 
Biological Fouling 
Biofouling and cleaning tests of OTEC external flow heat 
exchanger tubes, 9:22211 (R;US) 


Biofouling and cleaning tests of OTEC external flow heat 
exchanger tubes, 9:22211 (R;US) 


Development, design, fabrication and testing of Ocean Thermal 
Energy Conversion (OTEC), Power System Development 
(PSD) II. Volume II. 0.2 MWe heat exchangers. Preliminary 
design report, 9:22212 (R;US) 

Energy Consumption 


Regenerative heat exchangers for gases from furnaces for 


Flow Induced Vibration Program at Argonne National 
Laboratory, 9:22489 (R;US) 
Simulation 
Development of a thermal transient simulation model in Water 
Loop at IPEN, 9:22300 (RA;BR;In Portuguese) 
Temperature Effects 
Development of a thermal transient simulation model in Water 
Loop at IPEN, 9:22300 (RA;BR;In Portuguese) 
Testing 
Development, design, fabrication and testing of Ocean Thermal 
Energy Conversion (OTEC), Power System Development 
(PSD) II. Volume III.-Heat transfer test report. Preliminary 
design report, 9:22214 (R;US) 


Development of a thermal transient simulation model in Water 
Loop at IPEN, 9:22300 (RA;BR;In Portuguese) 
HEAT FLUX 
Distribution 
Heat flux distribution(HFD)/HELIOS comparisons, 9:22182 
(RA;DE) 
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Measuring Methods 
Heat flux distribution measurement systems, 9:22181 (RA;DE) 
Radiation input measurements with the flux analyzing system 
(F.A.S.), 9:22183 (RA;DE) 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Coefficient of Performance 
Energy efficiencies of heat pumps in residential buildings, 
9:22772 (J;CH) . 
Energy Efficiency 
Comparison of the energy use of heat pumps and central 
electric furnaces, 9:22769 (R;US) 
Market 
Pumping heat into cold water, 9:22770 (J;US) 
Research Programs 
ORNL research programs on refrigeration systems, ECUT 
materials and tribology, 9:22756 (R;US) 
Technology Assessment 
Pumping heat into cold water, 9:22770 (J;US) 
Waste Heat Utilization 
Some heat pump concepts for residual heat utilization, 9:22776 
(J;US) 
HEAT RECOVERY EQUIPMENT 
Corrosion Resistance 
Tube material for heat pumps - corrosion trials in sewage. A 
feasibility study, 9:22812 (R;SE;In. Swedish) 
Design 
Fluidized-bed waste-heat recovery system development. 
Semiannual report, February 1, 1983-July 31, 1983, 9:22795 
(R;US) 
Fluidized Bed 
Fluidized-Bed Waste-Heat Recovery System development. 
Semiannual report, 1 August 1981-31 January 1982, 9:22792 
(R;US) 
Fluidized-Bed Waste-Heat Recovery System development. 
Semiannual report, February 1-July 31, 1982, 9:22793 (R;US) 
Fluidized-Bed Waste-Heat Recovery System development. 
Semiannual report, 1 August 1982-31 January 1983, 9:22794 
(R;US) 
Fluidized bed waste heat recovery system. Annual report, 1 
October 1981-31 March 1983, 9:22797 (R;US) 
Performance Testing 
Technology Acceleration Program high effectiveness 
recuperators. Final report, 9:22789 (R;US) 
Rankine Cycle 
Engineering research on positive displacement gas expanders. 
Phase I technical report, 9:22786 (R;US) 
Technology Transfer 
Technology Acceleration Program high effectiveness 
recuperators. Final report, 9:22789 (R;US) 
HEAT RESISTING ALLOYS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 


Corrosion Resistance 
Corrosion behavior of experimental Ni-Cr-Mo-W-AI-Ti-Zr-C 
alloys in simulated advanced-HTGR helium, 9:22870 (R;US) 
HEAT STORAGE 
See also THERMOCHEMICAL HEAT STORAGE 
Environmental Effects 
Environmental consequences of heat recovery and heat storage 
in soil and water. A scheme for a research program, 9:22742 
(R;SE;In Swedish) 
Research Programs 
Department of Energy Thermal Energy Storage Program 
overview, 9:22635 (J;US) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 
Numerical Solution 
Application of the integral equation method for construction of 
the finite difference type numerical schemes, 9:24366 
(R;SU;In Russian) 
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HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Control 
Profitability of different energy conservation actions, 9:22768 
(R;SE;In Swedish) 
Energy Conservation 
Toshiba review, Volume 38, Number 2, 1983, 9:22761 (R;US) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also HHIRF 
HILA 


Prospects of the heavy ion acceleration on the U-120M 
isochronous cyclotron, 9:23242 (R;SU;In Russian) 
HEAVY ION LINEAR ACCELERATORS 
See HILACS 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
CARBON 14 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
IRON 56 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
URANIUM 238 REACTIONS 


Existence of coherent rotational states in nuclei, 9:24256 
(R;SU) 
Angular Distribution 
Energy, mass and angular distribution in the heavy ion 
reactions, 9:24307 (RA;SU;In Russian) 
Breakup Reactions 
Stripping, breakup and inelastic breakup reactions of heavy 
ions accompanied by a particle escape, 9:24305 (RA;SU;In 
Russian) 
Collective Model 
Strong relation of global and internal motion in heavy ion 
reactions, 9:24306 (RA;SU;In Russian) 
Energy Spectra 
Energy, mass and angular distribution in the heavy ion 
reactions, 9:24307 (RA;SU;In Russian) 
Fusion Reactions 
Multistep nature of heavy-ion fusion reactions, 9:24295 (R;BR) 
Giant Resonance 
Giant dipole resonance built on continuum states of high spin 
and excitation energy, 9:24358 (J;GB) 
Parameter 


Thrust and dynamics of nuclear matter compression in 
collisions of fast atomic nuclei, 9:24263 (RA;SU;In Russian) 
Inelastic Scattering 
Stripping, breakup and inelastic breakup reactions of heavy 
ions accompanied by a particle escape, 9:24305 (RA;SU;In 
Russian) 
Mass Spectra 
Energy, mass and angular distribution in the heavy ion 
reactions, 9:24307 (RA;SU;In Russian) 
Mathematical Models 
Phenomenological approaches of dissipative heavy-ion 
collisions, 9:24291 (R;FR;In French) 
Nuclear Models 
Baryon distribution in relativistic heavy-ion collisions, 9:24292 
(R;US) 
Matter 


Baryon distribution in relativistic heavy-ion collisions, 9:24292 
(R;US) 
Reviews 
High-energy nuclear collisions, 9:24355 (J;US) 


Stripping, breakup and inelastic breakup reactions of heavy 
ions accompanied by a particle escape, 9:24305 (RA;SU;In 
Russian) 


Total Cross Sections 
Heavy-ion total reaction cross-section and nuclear 
transparancy, 9:24296 (R;BR) 
HEAVY ION SPECTROMETERS 
Data Acquisition Systems 
LULU analysis program, 9:23433 (J;US) 
Magnetic Spectrometers 
Characteristic features of the detection system of the magnetic 
spectrograph ‘Little John’, 9:23414 (RA;DE) 
First experience with the magnetic spectrograph ‘Little John’, 
9:23413 (RA;DE) 
HEAVY IONS 
Whenever possible use one ee the more specific terms listed under 
ION BEAMS. 
Ion-Atom Collisions 
Delta-electron emission in strong projectile fields, 9:23901 
(RA;DE) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 
See also ACTINIDE NUCLEI 
ASTATINE 206 
BISMUTH 208 
BISMUTH 209 
BISMUTH 214 
LEAD 196 
LEAD 197 
LEAD 206 
LEAD 207 
LEAD 208 
LEAD 210 
LEAD 214 
POLONIUM 210 
POLONIUM 214 
POLONIUM 218 
RADIUM 224 
RADIUM 226 
RADON 222 
TANTALUM 181 
THALLIUM 205 
TUNGSTEN 183 
Angular Momentum 
Microscopic calculations of fission barriers and critical angular 
momenta for excited heavy nuclear systems, 9:24298 
(RA;ZA) 
Cluster Model 
Lower limit of effective number of cluster with A > 4 in 
atomic nuclei, 9:24323 (RA;SU;In Russian) 
E1-Transitions 
Transversal E1 resonance in intermediate and heavy nuclei, 
9:24330 (RA;SU;In Russian) 
Energy Levels 
Transient magnetic fields and M1 properties of nuclei near 
208Pb, 9:24260 (R;CA) 
Fission Barrier 
Microscopic calculations of fission barriers and critical angular 
momenta for excited heavy nuclear systems, 9:24298 
(RA;ZA) 
Forbidden Transitions 
Effect of spin-orbital forces on magnetic transitions in odd 
nuclei in the ?°*Pb region, 9:24252 (RA;SU;In Russian) 
Giant Resonance 
Transversal E1 resonance in intermediate and heavy nuclei, 
9:24330 (RA;SU;In Russian) 
L-S Coupling 
Effect of spin-orbital forces on magnetic transitions in odd 
nuclei in the 7*Pb region, 9:24252 (RA;SU;In Russian) 
M1.-Transitions  - 
Effect of spin-orbital forces on magnetic transitions in odd 
nuclei in the ?*Pb region, 9:24252 (RA;SU;In Russian) 
M2-Transitions 
Effect of spin-orbital forces on magnetic transitions in odd 
nuclei in the 7°*Pb region, 9:24252 (RA;SU;In Russian) 
Neutron Reactions 
Low-energy neutron scattering on heavy nuclei and a 
generalized optical model, 9:24339 (RA;SU;In Russian) 
Rotational States 
Existence of coherent rotational states in nuclei, 9:24256 
(R;SU) 
Structure Functions 
Effect of confinement size on nuclear structure functions, 
9:24353 (R;GB) 





HEAVY OILS 
Liquid Column Chromatography 


HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Liquid Column Chromatography 
Measurement of deuterium oxide elution data in reversed-phase 
liquid chromatography with microwave induced plasma 
detection, 9:23063 (J;US) 


Measurement of deuterium oxide elution data in reversed-phase 
liquid chromatography with microwave induced plasma 
detection, 9:23063 (J;US) 

HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELIOSTATS 


it 
Simple heliostat alignment instrument (HAI), 9:22185 (RA;DE) 
Control 


Systems 
Heliostat field subsystem description, 9:22175 (RA;DE) 


Barstow heliostat experiences: November 1981 - February 
1983, 9:22187 (RA;DE) 


Aperture flux and power calculations, 9:22178 (RA;DE) 
Heat Flux 
Heliostat and Receiver Measuring System (HERMES) 
measurements, 9:22184 (RA;DE) 


Barstow heliostat experiences: November 1981 - February 
1983, 9:22187 (RA;DE) 
Heliostat field subsystem operation problems and performance, 
9:22186 (RA;DE) 
Performance 
Heliostat field subsystem operation problems and performance, 
9:22186 (RA;DE) 
Performance Testing 
Barstow heliostat experiences: November 1981 - February 
1983, 9:22187 (RA;DE) 


Diffusion 

Helium effects on the swelling of steels, June 15, 1982-March 

1, 1984, 9:24500 (R;US) 
Electron-Atom Collisions 

Absolute measurements of small angle elastic scattering of 
electrons, 9:23814 (RA;DE) 

Absolute triple differential cross sections for high energy 
electron impact ionization of helium, 9:23859 (RA;DE) 

Coulomb interaction in final state of (e,2e) reaction on atoms in 
terms of three-body formalism, 9:23875 (RA;DE) 

Differential cross sections for the 1S->14S,°S transitions in He 
by electron impact, 9:23861 (RA;DE) 

Eikonal exchange amplitudes for electron-helium collisions, 
9:23827 (RA;DE) 

Elastic small-angle electron scattering by helium, 9:23812 
(RA;DE) 

Electron-impact excitation from 2'S and 2°S states of helium, 
9:23837 (RA;DE) 

Electron-photon angular correlations for the 2'P state of 
helium within 1 eV of threshold, 9:23849 (RA;DE) 

Eleven state electron-helium scattering calculation, 9:23833 
(RA;DE) 

High resolution total electron impact excitation of individual 
He 2°S and 2'S states, 9:23835 (RA;DE) 

Inelastic differential electron scattering from metastable helium 
atoms, 9:23836 (RA;DE) 

Interferences due to competing mechanisms for double 
excitation and ionization of atoms by charged particles at 
high velocities, 9:23870 (RA;DE) 

Tonization of atomtic hydrogen and helium by fast electron 
impact, 9:23869 (RA;DE) 

Lambda-parameter of the 3'P state of helium using the 5016A 
photon, 9:23846 (RA;DE) 

Orbital angular momentum transfer in the excitation of the 2)P 

_ State of helium by electrons, 9:23841 (RA;DE) 

Orientation of the 2'P state of helium excited by electron 
impact, 9:23847 (RA;DE) 
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Scattered wave function using extended Numerov algorithm, 
9:23823 (RA;DE) 

Total electron scattering cross sections for He, Ne, Ar, Xe, 
and selected molecules: 4-300 eV, 9:23821 (RA;DE) 

Wannier-ridge He~ resonances, 9:23830 (RA;DE) 

Ton-Atom Collisions 

Continuum-electron capture by protons in helium, 9:23899 
(RA;DE) 

Correlated charge changing interactions and K x-ray emission 
in ion-atom collisions. Progress report, August 15, 1983- 
March 15, 1984, 9:23906 (R;US) 

Elastic scattering, excitation and ionisation of helium by proton 
impact, 9:23887 (RA;DE) 

Elastic scattering and charge exchange in He* -He, H* -Kr and 
H* -Xe collisions at Esub(cm) = 0.5 - 30 eV, 9:23888 
(RA;DE) 

Excitation of He I triplet states by proton impact, 9:23890 
(RA;DE) 

Light ion + He collisions in time-dependent Hartree-Fock 
theory, 9:23891 (RA;DE) 

Measurements of orbiting structures in differential H* -He and 
H* -Ar scattering, 9:23885 (RA;DE) 

Origin of the double peak in electron loss in the forward 
direction, 9:23898 (RA;DE) 

Semiclassical Regge-pole description of low-energy H* -He 
scattering, 9:23886 (RA;DE) 

Ionization 
Ionization of atomic hydrogen and helium by fast electron 
impact, 9:23869 (RA;DE) 
Materials Recovery 
Energy, helium and the future--II, 9:21907 (J;US) 
P States 
Orientation of the 2'P state of helium excited by electron 
impact, 9:23847 (RA;DE) 
Supply and Demand 
Energy, helium and the future--II, 9:21907 (J;US) 
HELIUM 3 
Neutron Transport 
Liquid helium, 9:23000 (J;GB) 
Phase Transformations 
Liquid helium, 9:23000 (J;GB) 
HELIUM 3 REACTIONS 
Breakup Reactions 

Cross section for *He ion breakup, 9:24130 (RA;SU;In 

Russian) 
HELIUM 3 TARGET 
Alpha Reactions 

*He + a—p +d + a reaction at the alpha particle energy 
of 26,3 MeV and low-lying states of °Li, 9:24043 (RA;SU;In 
Russian) 

Neutron Reactions 

Measurement of the analyzing power of the elastic n vector- 
’He scattering up to 50 MeV, 9:24053 (RA;DE) 

Pion Reactions 

Absorption of 7* and m~ in *He at 120 MeV, 9:24059 
(RA;DE) 

Quasi-free scattering of pions on sup(3,4)He, 9:24060 (J;NL) 

HELIUM 4 
Binding Energy 

Nuclear energy levels and elementary particles, 9:24035 

(RA;ZA) 
Excited States 

Nuclear energy levels and elementary particles, 9:24035 

(RA;ZA) 
Hypergeometric Functions 

Operator of pair correlations and convergence of expansion in 
hyperspheric basis for *He nucleus, 9:24038 (RA;SU;In 
Russian) 

Wave Functions 

Operator of pair correlations and convergence of expansion in 
hyperspheric basis for *He nucleus, 9:24038 (RA;SU;In 
Russian) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
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HELIUM 4 TARGET 
Alpha Reactions 
List of diagrams for *He-*He interactions, 9:24048 (R;SU) 
Time dependent variational description of the scattering of 
nuclear fragments, 9:24294 (R;BR) 
Deuteron Reactions 
Phase analysis of deuteron scattering on ‘He nuclei in the 
deuteron energy range 870-1430 keV, 9:24042 (RA;SU;In 
Russian) 
Hyperon Reactions 
sup(5)sub(lambda)He hypernucleus and low-energy scattering 
of A hyperon on sup(4)He nucleus with semielastic AN 
potentials, 9:24065 (RA;SU;In Russian) 
Nucleon-Hyperon Interactions 
sup(5)sub(lambda)He hypernucleus and low-energy scattering 
of A hyperon on sup(4)He nucleus with semielastic AN 
potentials, 9:24065 (RA;SU;In Russian) 
Photonuclear Reactions 
Coherent photoproduction of 7° mesons on ‘He, 9:24044 
(RA;SU;In Russian) 
Momentum distribution of nucleons and deuterons in *He 
nuclei, 9:24045 (RA;SU;In Russian) 
Pion Reactions 
Quasi-free scattering of pions on sup(3,4)He, 9:24060 (J;NL) 
HELIUM 5 
Binding Energy 
sup(5)sub(lambda)He hypernucleus and low-energy scattering 
of A hyperon on sup(4)He nucleus with semielastic AN 
potentials, 9:24065 (RA;SU;In Russian) 
Hypernuclei 
sup(5)sub(lambda)He hypernucleus and low-energy scattering 
of A hyperon on sup(4)He nucleus with semielastic AN 
potentials, 9:24065 (RA;SU;In Russian) 
HELIUM IONS 
Electron-Ion Collisions 
Treatment of the elastic scattering of electrons on H and He* 
using hyperspherical coordinates and incorporating the Fock 
expansion, 9:23824 (RA;DE) 
Ton-Atom Collisions 
Elastic scattering and charge exchange in He* -He, H* -Kr and 
H* -Xe collisions at Esub(cm) = 0.5 - 30 eV, 9:23888 
(RA;DE) 
Electron losses in H2*, Hs* and He* collisions with Ar, 
9:23896 (RA;DE) 
Fast electrons from slow atomic collisions, 9:23894 (RA;DE) 
HETEROJUNCTIONS 
Prior to July 1981, this concept was indexed to 
SEMICONDUCTOR JUNCTIONS. 
Photoemission 
Photoemission studies of a-Si/sub x/C/sub 1-x/:H/a-Si and a- 
Si/sub x/C/sub 1-x/:H/hydrogenated amorphous silicon 
heterojunctions, 9:22148 (5;US) 
Production 
Preparation of device quality strained-layer superlattices, 
9:22981 (R;US) 
Thermoelectric Properties 
Experimental study of the thermodynamics of thin films and 
surfaces. Final report, 9:23204 (R;US) 
HEXANE 
Solvent Properties 
Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984, 9:21770 
(R;US) 
HFIR REACTOR 
Neutron Reflectors 
Chronology of the beryllium replacement shutdown at the 
High Flux Isotope Reactor (HFIR), 1983, 9:22542 (R;US) 
Reactor Maintenance 
Chronology of the beryllium replacement shutdown at the 
High Flux Isotope Reactor (HFIR), 1983, 9:22542 (R;US) 
HHIRF 
Data Acquisition Systems 
RIP - general purpose interactive display at HHIRF, 9:23310 
(J;US) 
Interactive Display Devices 
RIP - general purpose interactive display at HHIRF, 9:23310 


> 


HIGGS BOSONS 
Mass Difference 
Restrictions from the neutral K and B meson systems on left- 
right-symmetric gauge theories, 9:24003 (J;US) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH BTU GAS 
Over 900 Btu/ft*. 
Production 

Comparative economics of substitute natural gas production by 
underground coal gasification and surface gasification of 
western coal, 9:21714 (RA;US) 

Site suitability and evaluation study for Minnegasco’s proposed 
peat gasification facility, 9:21738 (R;US) 

HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Accelerators 
Physics of high energy particle accelerators, 9:23249 (B;US) 
Computers 

Data acquisition computer for high energy physics applications 

DAFNE:- hardware manual, 9:23429 (R;GB) 
Data Acquisition Systems 

Data acquisition computer for high energy physics applications 

DAFNE:- hardware manual, 9:23429 (R;GB) 
Meetings 

Novel results in particle physics. AIP conference proceedings 
number 93; particle and fields subseries No. 27, 9:23937 
(R;US) 

Nuclear Reactions 

NMTC/JAERI: a simulation code system for high energy 
nuclear reactions and nucleon-meson transport processes, 
9:24027 (R;JP;In Japanese) 

Research Programs 

Experimental high energy physics research using 
electromagnetic energy calorimetry. Progress report, 9:23946 
(R;US) 

Theoretical high energy physics research at the University of 
Chicago. Technical progress report, 9:23934 (R;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH VOLTAGE DIRECT CURRENT SYSTEMS 
See HVDC SYSTEMS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1. 
Ballooning Instability 

Ballooning and interchange stability of an ion ring confined 

plasma, 9:24459 (J;US) 
Nonlinear Problems 

Magnetic fluctuations in high-B/sub p/ tokamak plasmas, 

9:24463 (J;US) 
Plasma Confinement 

Ballooning and interchange stability of an ion ring confined 

plasma, 9:24459 (J;US) 
Plasma Instability 

Mode coupling in a toroidal sharp-boundary plasma. 2. Strong- 

coupling limit, 9:24472 (J;GB) 
HIGH-LEVEL RADIOACTIVE WASTES 
Leaching 

Leaching test on chemical durability of glasses containing 
simulated high-level wastes, 9:22026 (RA;JP) 

Programme of research into the management and storage of 
radioactive waste. Backfilling and sealing. Final report 1982, 
9:22057 (R;CA) 

Programme of research into the management and storage of 
radioactive waste. Backfilling and sealing. Six monthly 
progress report July 1982-December 1982, 9:22058 (R;GB) 

Monitored Retrievable Storage 

Monitored retrievable storage program. Status and plans for 

meeting NWPA requirements, 9:21985 (R;US) 





Vitrification 
Glass as a medium for the ultimate disposal of highly 
radioactive waste, 9:21995 (R;FR) 
Glasses for solidification of high-level radioactive wastes: their 
behaviour in contact with water, 9:22008 (R;CH;In German) 
HIGH-TEMPERATURE FUEL CELLS 
See also MOLTEN CARBONATE FUEL CELLS 
Electrochemistry 
Electrode reactions at solid oxide electrolytes, 9:22737 (J; NL) 
Solid Electrolytes 
Advanced fuel cell development. Progress report, April-June 
1983, 9:22725 (R;US) 
HIGH-VOLTAGE PULSE GENERATORS 
Electric Grounds 
Grounding and shielding techniques, 9:23216 (R;US) 
Lectures 


Grounding and shielding techniques, 9:23216 (R;US) 
Pulse voltage circuits, 9:23214 (R;US) 


Grounding and shielding techniques, 9:23216 (R;US) 
HILACS 
Cavity Resonators 
Split coaxial RFQ structure with modulated vanes, 9:23270 
(R;DE) 
HISTAMINE 
Radiolysis 
Radiolysis of aqueous and ethanolic solutions of histamine, 
9:23088 (RA;HU) 
HO2 
See HYDROPEROXY RADICALS 
HOG FUEL 
See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 
HOLMIUM 151 
K Conversion 
Conversion electrons from short-lived Ho nuclide decay, 
9:24230 (RA;SU;In Russian) 
L Conversion 
Conversion electrons from short-lived Ho nuclide decay, 
9:24230 (RA;SU;In Russian) 
HOLMIUM 153 
K Conversion 
Conversion electrons from short-lived Ho nuclide decay, 
9:24230 (RA;SU;In Russian) 
L Conversion 
Conversion electrons from short-lived Ho nuclide decay, 
9:24230 (RA;SU;In Russian) 
HOLMIUM 154 
K Conversion 
Conversion electrons from short-lived Ho nuclide decay, 
9:24230 (RA;SU;In Russian) 
L Conversion 
Conversion electrons from short-lived Ho nuclide decay, 
9:24230 (RA;SU;In Russian) 
HOLMIUM 157 
Energy Levels 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
HOLMIUM 161 
Electron Capture Decay 
Study on the radioactive decay of nuclides with A= 161, 
9:24234 (RA;SU;In Russian) 
HOLMIUM ISOTOPES 
See also HOLMIUM 151 
HOLMIUM 153 
HOLMIUM 154 
HOLMIUM 157 
HOLMIUM 161 
Mass Difference 
Difference mass measurements of rare- earth nuclide isobars far 
from beta-stability band, 9:24189 (RA;SU;In Russian) 
HOLMIUM SELENIDES 
Ferromagnetism 
Temperature-dependent sinusoidal magnetic order in the 
superconductor HoMoeSes, 9:22993 (J;US) 
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Neutron Diffraction 

Temperature-dependent sinusoidal magnetic order in the 

superconductor HoMoeSes, 9:22993 (J;US) 
HOT ATOM CHEMISTRY 
Research Programs 

Nuclear methods in chemical kinetics. Final technical report, 

January 1, 1967-March 30, 1984, 9:23107 (R;US) 
HOT CELLS 
Windows 

Field maintenance of radiation shielding windows at HFEF, 

9:23137 (J;US) 
HOT GAS CLEANUP 
Research Programs 

Quarterly technical progress report, October 1-December 30, 

1983, 9:21821 (R;US) 
HOT PLASMA 
Decay Instability 

Production of hot electrons by two-plasmon decay instability 

in uv laser plasmas, 9:24522 (J;US) 
Energy Losses 

RFP energy evolution and containment in the presence of 

giant sawteeth, 9:24453 (J;US) 
Tonization 

Higher-order atomic processes in high temperature plasmas, 

9:24471 (J;GB) 
Plasmons 

Production of hot electrons by two-plasmon decay instability 

in uv laser plasmas, 9:24522 (J;US) 
Recombination 

Higher-order atomic processes in high temperature plasmas, 

9:24471 (J;GB) 
Soft X Radiation 

RFP energy evolution and containment in the presence of 

giant sawteeth, 9:24453 (J;US) 
Tearing Instability 

RFP energy evolution and containment in the presence of 

giant sawteeth, 9:24453 (J;US) 
Turbulence 

Evolution of plasma electrons distribution function at soliton 

gas relaxation, 9:24441 (R;CS) 
X-Ray Spectroscopy 
y-background discrimination in position-encoding X-ray 
proportional counters, 9:24430 (R;FR) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Energy Source Development 

Hot dry rock geothermal energy: the advanced technology, 

9:22288 (J;US) 
Geothermal Power Plants 

Economics of a conceptual 75 MW Hot Dry Rock geothermal 

electric power station, 9:22282 (R;US) 
HOUSEHOLDS 
Energy Consumption 

Increased energy prices: energy savings and equity aspects. 
Final report, 9:22661 (R;US) 

Residential sector trends reported in the decennial census and 
annual housing survey with an emphasis on the natural gas 
statistics. Final report, February-November 1983, 9:22712 
(R;US) 

Energy Expenses 

Support in statistical analysis and data processing to the Office 
of Energy Markets and End Use, Energy Information 
Administration (EIA), at the Dept. of Energy. Final report, 
9:22710 (R;US) 

HOUSES 
Air Source Heat Pumps 

Earth thermal storage for enhanced performance of air-to-air 

heat pumps, 9:22774 (J;US) 
Attached Greenhouses 

Attached solar greenhouse for North Lawrence, 9:22244 

(R;US) 
Construction 

Humanisation of living and building construction, 9:22744 

(R;DE;GE) 
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Direct Gain Systems 
Demonstration of alternative thermal storage configurations 
and a passive solar cooling home, 9:22248 (R;US) 
PCMSOL-1: a computer simulation code for a direct gain 
passive solar structure. Part II. PCMSOL-1 users guide, 
9:22259 (R;US) 
Earth-Covered Buildings 
Design of low cost, passive solar/earth contact housing using 
an embankment wall concept. Final report, 9:22254 (R;US) 
Passive Solar Heating Systems 
Design of low cost, passive solar/earth contact housing using 
an embankment wall concept. Final report, 9:22254 (R;US) 
Development of a passive solar garage door. Final technical 
report, 9:22255 (R;US) 
Solar Space Heating 
Attached solar greenhouse for North Lawrence, 9:22244 
(R;US) 
Solar assist for older home. Final report, 9:22242 (R;US) 
Weatherization 
Exclusion list methodology for weatherization program in the 
Pacific Northwest, 9:22747 (R;US) 
HTGR TYPE REACTORS 
See also DRAGON REACTOR 


VHTR REACTOR 
VRAIN REACTOR 


Benchmarks 
Experimental loops and benchmarks for testing fuel elements 
and materials for helium cooled reactors, 9:22374 (R;SU;In 
Russian) 
Burnable Poisons 
Studying the possibility of using a blocked burnable poison in 
the HTGR type reactors, 9:22368 (R;SU;In Russian) 
Experimental Channels 
Experimental loops and benchmarks for testing fuel elements 
and materials for helium cooled reactors, 9:22374 (R;SU;In 
Russian) 
Fuel Elements 
Capsules for testing the high-temperature gas cooled reactor 
fuel elements, 9:22373 (R;SU;In Russian) 
Increased burnup of fuel elements, 9:22325 (R;DE;In German) 
Neutron-physical aspects of data representativity for the 
HTGR spherical fuel element testing in research reactors, 
9:22367 (R;SU;In Russian) 
Two-dimensional vertical model seismic test and analysis for 
HTGR core, 9:22582 (R;JP;In Japanese) 
Fuel Management 
Measurements of fast neutron fluxes in HTR-OTTO-core 
configurations and comparison with theoretical calculations, 
9:22478 (R;DE;In German) 
Gas Turbines 
Study of a high temperature nuclear power plant incorporating 
a non-integrated indirect cycle gas turbine, 9:22365 (R;CH) 
Materials Testing 
Corrosion behavior of experimental Ni-Cr-Mo-W-AI-Ti-Zr-C 
alloys in simulated advanced-HTGR helium, 9:22870 (R;US) 
Neutron Flux 
Measurements of fast neutron fluxes in HTR-OTTO-core 
configurations and comparison with theoretical calculations, 
9:22478 (R;DE;In German) 
Reactor Control Systems 
Bases for a second shutdown system with fluid absorber for 
large pebble bed reactors, 9:22526 (R;DE;In German) 
Reactor Kinetics 
Studying the possibility of using a blocked burnable poison in 
the HTGR type reactors, 9:22368 (R;SU;In Russian) 
Reactor Safety 
High-temperature gas-cooled reactor safety studies for the 
Division of Accident Evaluation. Quarterly progress report, 
July 1-September 30, 1983, 9:22601 (R;US) 
Risk Assessment 
Accident behaviour of the HTR 500, 9:22588 (R;DE;In 
German) 
Seismic Effects 
Two-dimensional vertical model seismic test and analysis for 
HTGR core, 9:22582 (R;JP;In Japanese) 


Thermal Insulation 
Further investigations on a fibre blanket insulation with 
massive spacers influenced by axial pressure gradients, 
9:22371 (R;DE;In German) 
HTO 
See HEAVY WATER 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Radiation Doses 
Preliminary worst-case accident analysis to support the 
conceptual design of a potential repository in tuff, 9:22031 
(R;US) 
Summary of environmental reports, Department of Energy 
sites, January-December 1982, 9:23550 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 
Chlorination 
Characterization of nonvolatile aqueous chlorination products 
of humic substances, 9:23566 (J;US) 
HVDC SYSTEMS 
69 to 230 kV. 
Circuit Breakers 
Multiterminal HVDC systems, 9:22310 (RA;US) 
Power Transmission Lines 
Multiterminal HVDC systems, 9:22310 (RA;US) 
HYBRID ELECTRIC-POWERED VEHICLES 
Design 
[1980 high mileage vehicle]. Final performance progress 
report, 9:22841 (R;US) 
Fabrication 
[1980 high mileage vehicle]. Final performance progress 
report, 9:22841 (R;US) 
HYBRID REACTORS 
Feasibility Studies 
Some physical problems of RF heated tokamak plasma in a 
hybrid reactor regime, 9:24509 (R;CS) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC FLUIDS 
Purification 
Development of a process for PCB removal from triaryl 
phosphate hydraulic fluids by vacuum distillation, 9:23043 
(J;US) 
HYDRAULIC FRACTURES 
Geometry 
Computational model for proppant transport in hydraulic 
fracturing, 9:21916 (RA;US) 
Simulators 
Advances in hydraulic fracture modeling related to lenticular 
gas sands, 9:21917 (RA;US) 
HYDRAULIC FRACTURIY ~ 
Bench-Scale Experiments 
Hydraulic fracturing investigations for low permeability 
sandstones, 9:21914 (RA;US) 
Computerized Simulation 
Numerical and physical studies of fluid-driven fracture 
propagation in jointed rock, 9:21919 (R;US) 
Studies of fracture mechanics of coal. Phase II. Final technical 
report, 10 April 1981-31 July 1982, 9:21759 (R;US) 


Hydraulic fracturing investigations for low permeability 
sandstones, 9:21914 (RA;US) 
Mathematical Models 
Computational model for proppant transport in hydraulic 
fracturing, 9:21916 (RA;US) 
Permeability 
Hydraulic fracturing investigations for low permeability 
sandstones, 9:21914 (RA;US) 





HYDRAZINE 
Simulation 


Simulation 
Studies of fracture mechanics of coal. Final technical report, 1 
June 1979-30 November 1980, 9:21758 (R;US) 
Technology Assessment 
Stimulation rationale for shale gas wells: a state-of-the-art 
report, 9:21912 (R;US) 
HYDRAZINE 
Radiolysis 
Optical properties of solvated electron in liquid 
deuteriohydrazine, 9:23083 (RA;HU) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 


See also ALKANES 

ALKENES 

ANTHRACENE 

BENZENE 

BENZOPYRENE 

DURENE 

INDAN 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 


Impact of vegetative hydrocarbon emissions on ambient ozone 
levels and control program development, 9:23502 (R;US) 
Isotopic Exchange 
Deuterium tracer method for investigating the chemistry of 
coal liquefaction. Final technical progress report, October 
1979-September 1981, 9:21668 (R;US) 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
HYDROCEPHALUS 
See MALFORMATIONS 
HYDROCHLORIC ACID 
Radiolysis 
Interpretation of the ESR spectrum of y-irradiated HCl, 
9:23094 (RA;HU) 
HYDROCYANIC ACID 
Combustion Kinetics 
Kinetics of some reactions of HCN at high temperatures. 
Progress report, February 1, 1982-September 30, 1082, 
9:23121 (R;US) 


Kinetics of some reactions of HCN at high temperatures. 
Progress report, February 1, 1982-September 30, 1082, 
9:23121 (R;US) 


Kinetics of some reactions of HCN at high temperatures. 
Progress report, February 1, 1982-September 30, 1082, 
9:23121 (R;US) 

HYDROELECTRIC POWER 
Energy development and industrialization, 9:22806 (R;US) 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Environmental Effects 

Techniques for reaeration of hydropower releases. Final 

report, 9:22128 (R;US) 
Environmental Impacts 

Conducting a FERC environmental assessment: a case study 
and recommendations from the Terror Lake Project, 9:22129 
(R;US) 

Feasibility Studies 
Report on the Savannah River Plant Hydroelectric Project, 
9:22124 (R;US) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Catalytic Effects 

Superacid catalyzed coal conversion chemistry. Ist and 2nd 
quarterly technical progress reports, September 1, 1983- 
March 30, 1984, 9:21735 (R;US) 

Relaxation 

Rates of relaxation in the upper vibrational levels of HF 
(hydrogen fluoride) and DF (deuterium fluoride). Final 
scientific report, 30 September 80-31 August 82, 9:23141 
(R;US) 
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Vibrational States 

Rates of relaxation in the upper vibrational levels of HF 
(hydrogen fluoride) and DF (deuterium fluoride). Final 
scientific report, 30 September 80-31 August 82, 9:23141 
(R;US) 

HYDROGEN 
Atom-Atom Collisions 

Comparison of electron capture and electron loss into the 
continuum with H* and H° projectiles interacting with He, 
9:23900 (RA;DE) 

Atom-Molecule Collisions 

Electronic degrees of freedom in classical mechanics (F*, Br* 

reaction with Ha), 9:23920 (R;US) 
Catalysts 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 

(RA;US) 
Chemical Reactions 

Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-Al,Os samples, 9:21748 (J;US) 

High Resolution Electron Energy Loss vibrational studies of 
CO coordination to the (1010) surface of ZnO, 9:23057 
(J;US) 

Chemisorption 

Cation promotion effects in zeolite-supported F-T catalysts. 
Second quarterly report, December 1983-February 1984, 
9:22099 (R;US) 

Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 

Combustion 

Studies of hydrogen combustion in an intermediate-scale test 

facility, 9:22556 (R;US) 
Consumption Rates 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

Recent developments in two-stage coal liquefaction at 
Wilsonville, 9:21648 (RA;US) 

Electron Collisions 

Compact toroid created by rotating relativistic electron beams, 

9:24450 (J;US) 
Electron-Atom Collisions 

Differential cross sections of e~ + H(1s) -> e~ + H(2p), 
9:23834 (RA;DE) 

Excitation and decay of Stark mixed n = 2 states of hydrogen 
observed in an electron photon coincidence experiment, 
9:23848 (RA;DE) 

Functional analysis in the e-H scattering problem, 9:23825 
(RA;DE) 

Inclusion of the Fock expansion in hyperspherical coordinate 
calculations, 9:23826 (RA;DE) 

Ionization of atomic hydrogen and helium by fast electron 
impact, 9:23869 (RA;DE) 

Orientation and alignment for 1s->2p excitation of hydrogen 
by electrons and differential cross sections for 1s-2p and 1s- 
>2p(m=0) and 2p(m= +-1) excitation, 9:23845 (RA;DE) 

Spin dependent effects in electron-hydrogen scattering with 
polarized beams. A status report, 9:23853 (RA;DE) 

Treatment of the elastic scattering of electrons on H and He* 
using hyperspherical coordinates and incorporating the Fock 
expansion, 9:23824 (RA;DE) 

Ton-Atom Collisions 

Charge state dependence of electron loss peak measured under 
O° for fast argon ions, 9:23897 (RA;DE) 

Elastic differential cross sections for proton scattering by 
atomic hydrogen, 9:23884 (RA;DE) 

Proton impact excitation of hydrogen atom, 9:23889 (RA;DE) 

Tonization 

Compact toroid created by rotating relativistic electron beams, 
9:24450 (J;US) 

Ionization of atomic hydrogen and helium by fast electron 
impact, 9:23869 (RA;DE) 
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Isotopic Exchange 
Deuterium tracer method for investigating the chemistry of 
coal liquefaction. Final technical progress report, October 
1979-September 1981, 9:21668 (R;US) 
Plasma Production 
Compact toroid created by rotating relativistic electron beams, 
9:24450 (J;US) 
Positron-Atom Collisions 
Elastic scattering of positrons with hydrogen and lithium 
atoms at intermediate energies, 9:23909 (R;IT) 
Raman Effect 
Stimulated rotational Raman scattering in CO2 - pumped para - 
Ho, 9:23163 (J;US) 
HYDROGEN 1 TARGET 
Deuteron Reactions 
Deuteron scattering or protons in the range of low energies, 
9:24041 (RA;SU;In Russian) 
Neutron Reactions 
Backward angle Asub(y) measurement for n vector p 
scattering up to 50 MeV, 9:24049 (RA;DE) 
Measurement of the spin correlation parameter Asub(yy) for n 
vector-p vector scattering in the energy range up to 50 
MeV, 9:24054 (RA;DE) 
Polarized Targets 
Determination of the proton polarization in TiH2 with 
polarized neutrons, 9:23292 (RA;DE) 
Polarization of protons in TiH2 samples, 9:23295 (RA;DE) 
Proton Reactions 
Preliminary phase shift analysis for the n-p system up to 50 
MeV, 9:24050 (RA;DE) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPLEXES 
Structural Chemical Analysis 
Characterization of the first examples of isolable molecular 
hydrogen complexes, M(CO)s(PRs)2(H2)(M = Mo, W; R = 
Cy, i-Pr): evidence for a side-on bonded Hz ligand, 9:23056 
(J;US) 
HYDROGEN COMPOUNDS 


See also DEUTERIUM COMPOUNDS 
HYDROGEN PEROXIDE 
HYDROGEN SULFIDES 
WATER 


Nuclear Magnetic Resonance 
Study of protonic diffusion in hydrogen uranyl phosphate 
using a pulsed-field-gradient NMR method, 9:23032 (J;US) 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Electrocatalysts 
Study of an alkaline fuel cell with matrix and no precious 
catalyst, 9:22732 (RA;XE) 
Matrix Materials 
Study of an alkaline fuel cell with matrix and no precious 
catalyst, 9:22732 (RA;XE) 
HYDROGEN FUELS 
Performance Testing 
Liquid-hydrogen storage and refueling for automotive 
applications, 9:22095 (J;US) 
Research Programs 
Liquid-hydrogen storage and refueling for automotive 
applications, 9:22095 (J;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 1 MINUS 
For H,~ ions. 
Electron Loss 
Origin of the double peak in electron loss in the forward 
direction, 9:23898 (RA;DE) 
Ton-Atom Collisions 
Origin of the double peak in electron loss in the forward 
direction, 9:23898 (RA;DE) 


HYDROGEN IONS 1 PLUS 

For H;* ions. 

Ton-Atom Collisions 

Comparison of electron capture and electron loss into the 
continuum with H* and H° projectiles interacting with He, 
9:23900 (RA;DE) 

Continuum-electron capture by protons in helium, 9:23899 
(RA;DE) 

delta-electron spectroscopy of multiple ionization in H* -Ar 
collisions, 9:23892 (RA;DE) 

Doubly differential ionization cross sections in fast ion-atom 
collisions, 9:23895 (RA;DE) 

Elastic differential cross sections for proton scattering by 
atomic hydrogen, 9:23884 (RA;DE) 

Elastic scattering, excitation and ionisation of helium by proton 
impact, 9:23887 (RA;DE) 

Elastic scattering and charge exchange in He* -He, H* -Kr and 
H* -Xe collisions at Esub(cm) = 0.5 - 30 eV, 9:23888 
(RA;DE) 

Excitation of He I triplet states by proton impact, 9:23890 
(RA;DE) 

Measurements of orbiting structures in differential H* -He and 
H* -Ar scattering, 9:23885 (RA;DE) 

Proton impact excitation of hydrogen atom, 9:23889 (RA;DE) 

Semiclassical Regge-pole description of low-energy H* -He 
scattering, 9:23886 (RA;DE) 

Ton-Molecule Collisions 
Energy dependence of mode resolved vibrational excitation in 
H*/CF, and SF collisions, 9:23880 (RA;DE) 
HYDROGEN IONS 2 PLUS 
For Ho* ions. 
Ton-Atom Collisions 

Electron losses in H2*, Hs* and He* collisions with Ar, 

9:23896 (RA;DE) 
HYDROGEN IONS 3 PLUS 

For Hs* ions. 

Ion-Atom Collisions 

Electron losses in H2*, Hs* and He* collisions with Ar, 
9:23896 (RA;DE) 

Experimental study of the triatomic hydrogen molecule 
through the collisional sequence H;* — Hs — Hs* 
undergone by fast beams in argon, 9:23922 (R;FR) 

HYDROGEN LOGS 
See NEUTRON-GAMMA LOGGING 
HYDROGEN PEROXIDE 
Toxicity 

Formation and action of oxygen activated species in cell 

cultures, 9:23743 (RA;BR;In Portuguese) 
HYDROGEN PRODUCTION 
Biosynthesis 

Energy aspects of neutral solvents biosynthesis and use, 

9:22106 (J;US) 
Environmental Impacts 

The environmental impact of thermochemical processes for 
hydrogen production-a preliminary assessment, 9:22093 
GUS) 

Photochemical Reactions 

Study of intermediates from transition metal excited-state 
electron-transfer reactions. Progress report, April 1, 1983- 
March 31, 1984, 9:22092 (R;US) 

Thermochemical Processes 

Reassessment of the OHZ process for the thermochemical 
decomposition of water. Final report, 9:22091 (R;US) 

The environmental impact of thermochemical processes for 
hydrogen production-a preliminary assessment, 9:22093 
(J;US) 

HYDROGEN STORAGE 
Crack 

Investigation of the hydrogen susceptibility of steels used for 
the storage and transportation of gaseous hydrogen. 
Comparison of different testing methods, 9:22094 (R;XE;In 
German) 

Materials Testing 

Investigation of the hydrogen susceptibility of steels used for 

the storage and transportation of gaseous hydrogen. 





HYDROGEN STORAGE 
’ Materials Testing 


Comparison of different testing methods, 9:22094 (R;XE;In 
German) 
Research Programs 

Exploratory Energy Research Program of the University of 
Hawaii at Manoa. Quarterly progress report, 9:22131 (R;US) 

Storage technologies, 9:22302 (BA;US) 

Tanks 

Liquid-hydrogen storage and refueling for automotive 

applications, 9:22095 (J;US) 
HYDROGEN SULFIDES 
Fragmentation 

Molecular beam photoionization and fragmentation of D2S, 

(HeS)z, (D2S)z, and HeSxH2O, 9:23927 (J;US) 
Photoionization 

Molecular beam photoionization and fragmentation of DS, 

(H2S), (D2S)2, and HeSxH2O, 9:23927 (J;US) 
Removal 

Experimental study of electron beam induced removal of HeS 

from geothermal fluids, 9:22280 (R;US) 
HYDROGENATION 
Catalysts 

Bead catalysts for coal liquefaction and extract upgrading, 
9:21662 (RA;US) 

Catalyst testing for two-stage liquefaction, 9:21663 (RA;US) 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 

Catalytic hydrogenation kinetics of pyrene - implications for 
liquefaction recycle solvents, 9:21657 (RA;US) 

Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 

New catalysts for coal liquid upgrading. Quarterly report, June 
1-August 31, 1983, 9:21727 (R;US) 

Novel approaches concerning catalyst deactivation. Final 
report, July 1, 1982-December 31, 1983, 9:21730 (R;US) 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 

Promotion effects on the synthesis of higher alcohols. Sixth 
quarterly report, December 1983-February 1984, 9:22113 
(R;US) 

Recent developments in two-stage coal liquefaction at 
Wilsonville, 9:21648 (RA;US) 

Refining of syncrudes from direct coal liquefaction processes, 
9:21661 (RA;US) 

Study of synthesis gas conversion over metal oxides. Progress 
report, August 1, 1983-July 31, 1984, 9:22111 (R;US) 

Chemical Reaction Kinetics 

Catalytic hydrogenation kinetics of pyrene - implications for 
liquefaction recycle solvents, 9:21657 (RA;US) 

Mechanistic studies of catalytic methanol synthesis. Final 
report, 9:22112 (R;US) 

Chemistry 

Deuterium tracer method for investigating the chemistry of 
coal liquefaction. Final technical progress report, October 
1979-September 1981, 9:21668 (R;US) 

LC-Fining 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 

(RA;US) 
Thermodynamics 

Catalytic hydrogenation kinetics of pyrene - implications for 

liquefaction recycle solvents, 9:21657 (RA;US) 
HYDROLOGY 
Mathematical Models 

Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 

HYDROPEROXY RADICALS 

HO2 

Anions 

Laser photoelectron spectroscopy of ions. Progress report, 

August 1, 1983-July 31, 1984, 9:23120 (R;US) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
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HYDROTHERMAL SYSTEMS 


Hydrology, geochemistry and geothermal aspects of the 
thermal waters from Switzerland and adjacent alpine 
regions, 9:22279 (J;NL) 

Hydrology 

Hydrology, geochemistry and geothermal aspects of the 
thermal waters from Switzerland and adjacent alpine 
regions, 9:22279 (J;NL) 

HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS 
Chemical Reactions 

Reaction of CH2C(CHs)2OH radicals with cobalt(II) 
tetrasulfophthalocyanine in aqueous solutions. A pulse 
radiolytic study, 9:23104 (J;US) 

HYPOPHYSIS 
See PITUITARY GLAND 


IAEA 
Nuclear Data Collections 
INDL - The IAEA Evaluated Nuclear Data Library, 9:24565 
(RA;DD) 
IAEA SAFEGUARDS 
Inspection 
Safeguarding research reactors, 9:22575 (R;XA) 
ICR HEATING 
ECRH and ICRH in the TMX-U tandem mirror, 9:24448 
(R;US) 
Antennas 
ICRF antenna coupling theory for the central-cell of a tandem 
mirror, 9:24492 (RA;US) 
Computerized Simulation 
Monte Carlo studies of tandem mirror plasmas interacting with 
waves in the Ion Cyclotron Range of Frequencies (ICRF). 
Progress report, January 1-March 31, 1984, 9:24423 (R;US) 
Coupling 
Theory of mode conversion in inhomogeneous plasmas, 
9:24427 (R;US) 
Microwave Equipment 
Mismatch compensation of tokamak ICRF heating systems, 
9:24507 (R;US) 
IDAHO 
Geological Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Geology 
Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 
Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Natural Gas Deposits 
Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 
Petroleum potential of Wilderness Lands in Idaho, 9:21861 
(RA;US) 
Petroleum Deposits 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 
Petroleum potential of Wilderness Lands in Idaho, 9:21861 
(RA;US) 
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Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 
IDAHO CHEMICAL PROCESSING PLANT 
Radioactive Effluents 
ICPP environmental monitoring program plan, 9:22050 (R;US) 
Radioactive Waste Disposal 
ICPP environmental monitoring program plan, 9:22050 (R;US) 
IDAHO MATERIALS TESTING REACTOR 
See MTR REACTOR 
IDAHO NATIONAL ENGINEERING LABORATORY 
Prior to 1976 known as NRTS and older material is so indexed. 
Personnel Dosimetry 
Skin dosimetry research at the Idaho National Engineering 
Laboratory, 9:23741 (BA;SA) 
Radioactive Waste Facilities 
Decommissioning of the SPERT-III large leach pond at the 
Idaho National Engineering Laboratory. Final report, 
9:22007 (R;US) 
IEAR-1 REACTOR 
Burnup 
Determination of burnup for IEAR-1 fuel elements by non 
destructive method of gamma spectrometry, 9:22413 
(RA;BR;In Portuguese) 
Fuel Elements 
Theoretical studies aiming at the IZA-R1 reactor core 
conversion from high U-235 enrichment to low U-235 
enrichment, 9:22536 (RA;BR;In Portuguese) 
IGNITRONS 
Lectures 
Thyratrons and ignitrons, 9:23210 (R;US) 
ILEUM 
See SMALL INTESTINE 
ILLINOIS 
Water Quality 
Use of four short-term tests to evaluate the mutagenicity of 
municipal water, 9:23567 (J;US) 
ILLITE 
Physical Properties 


Use of clays as buffers in radioactive repositories, 9:22039 
(R;SE) 
ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
INCINERATION 


See COMBUSTION 
INCINERATORS 
Combustion Products 
Comprehensive assessment of the specific compounds present 
in combustion processes. Volume 1. Pilot study of 
combustion emissions variability. Final report, 9:23506 
(R;US) 
Design 
Treatment of fragmentizer waste by starved air incineration - a 
brief feasibility study, 9:22120 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800 
Fatigue 
Microstructure effects on the low cycle fatigue behaviour of 
Incoloy 800 and its modelling, 9:22854 (R;FR;In French) 
Microstructure 
Microstructure effects on the low cycle fatigue behaviour of 
Incoloy 800 and its modelling, 9:22854 (R;FR;In French) 
INCONEL 600 
Cracks 
Low temperature stress corrosion cracking of Inconel 600 
under two different conditions of sensitization, 9:22931 
(J;GB) 
Stress Corrosion 
Low temperature stress corrosion cracking of Inconel 600 
under two different conditions of sensitization, 9:22931 
(J;GB) 
INDAN 
Chemical Reactions 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 


INDIUM 109 
Electron Capture Decay 
Internal conversion electrons in 1°In decay, 9:24186 
(RA;SU;In Russian) 
INDIUM 113 
De-Excitation 
Specific features of excitation and de-excitation of nuclear 
states in metals, 9:24200 (RA;SU;In Russian) 
Excitation 
Specific features of excitation and de-excitation of nuclear 
states in metals, 9:24200 (RA;SU;In Russian) 
INDIUM 113 TARGET 
Photonuclear Reactions 
Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 
INDIUM 115 TARGET 
Neutron Reactions 
Study of the cross section for DT neutron radiative capture on 
118Tn by the activation method, 9:24204 (RA;SU;In Russian) 
INDIUM 116 
Beta-Minus Decay 
Investigation of exponentiality of a decay law by an example 
of indium 116m:, 9:24199 (RA;SU;In Russian) 
INDIUM ALLOYS 
Physical Radiation Effects 
Electrical properties of indium antimonide irradiated by fast 
neutrons, 9:22885 (RA;SU;In Russian) 
INDOLES 
See also VINBLASTINE 
Biological Localization 
Cyclotron isotopes and radiopharmaceuticals. 33. Synthesis and 
structural effects of selective biliary excretion of halogenated 
indotricarbocyanines, 9:23116 (J;GB) 
Hydrogenation 
New catalysts for coal liquid upgrading. Quarterly report, June 
1-August 31, 1983, 9:21727 (R;US) 


Cyclotron isotopes and radiopharmaceuticals. 33. Synthesis and 
structural effects of selective biliary excretion of halogenated 
indotricarbocyanines, 9:23116 (J;GB) 

INDOOR AIR POLLUTION 
Air Pollution Control 

Review of portable residential air cleaners for controlling 
indoor concentrations of particulates and radon progeny, 
9:23225 (R;US) 

Manuals 
Manual on indoor air quality. Final report (Glossary), 9:23503 
(R;US) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
METHANOL PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 
SNG PLANTS 
WASTE PROCESSING PLANTS 
Boilers 

Increased coal use through new industrial boilers, 9:21841 
(BA;US) 

Failure Mode Analysis 

Safety trend analysis: Construction-year and age dependency in 
technical systems, 9:23201 (R;DE) 

Insurance 

Environmental pollution and liability insurance. An 
investigation concerning existing concepts of financial 
security with special regard to the aspects relating to the 
theory of risks, 9:22581 (R;DE;In German) 

Liabilities 

Environmental pollution and liability insurance. An 
investigation concerning existing concepts of financial 
security with special regard to the aspects relating to the 
theory of risks, 9:22581 (R;DE;In German) 





INDUSTRIAL SECTOR 
Solar Process Heat 


Solar Process Heat 
Modular industrial solar retrofit specifications: prepared foods, 
Santa Teresa, New Mexico; A. E. Staley, Inc., Monte Vista, 
Colorado, 9:22262 (R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Anaerobic 
Bioconversion of an industrial waste to methane gas, 9:22107 
(J;US) 
Enhancement of methane gas production using an industrial 
waste in anaerobic digestion, 9:22108 (J;US) 
Biological Effects 
Determination of bioactivity of chemical fractions of liquid 
wastes using freshwater and saltwater algae and crustaceans, 
9:23752 (J;US) 
Combustion 
Treatment of fragmentizer waste by starved air incineration - a 
brief feasibility study, 9:22120 (R;US) 
Fractionation 
Determination of bioactivity of chemical fractions of liquid 
wastes using freshwater and saltwater algae and crustaceans, 
9:23752 (J;US) 


Evaluation of the RCRA (Resource Conservation and 
Recovery Act) extraction procedure - Lysimeter studies 
with municipal/industrial wastes. Final report, September 
1980-June 1983, 9:23545 (R;US) 

Materials Recovery 
Waste solvent reclamation facility. Supplement to final report, 
9:22798 (R;US) 
INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 
See also AGRICULTURE 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
Energy Conservation 


Review of corporate energy departments, 9:22790 (R;US) 
Energy Efficiency 


Review of utility promotion of investment in energy efficiency: 


engineering, legal, and economic analyses, 9:22804 (R;US) 
Energy Expenses 
Dire predictions reexamined: regional impacts of rising energy 
prices, 9:22663 (J;US) 
Energy Management 
Energy development and industrialization, 9:22806 (R;US) 
Energy Policy 
Review of corporate energy departments, 9:22790 (R;US) 
Heat Recovery 
Some heat pump concepts for residual heat utilization, 9:22776 
(J;US) 
Power Potential 
Impact of industrial robots on electric loads in US industry. 
Final report, 9:22698 (R;US) 
Site Selection 


Dire predictions reexamined: regional impacts of rising energy 

prices, 9:22663 (J;US) 
Waste Heat Utilization 

Technology Acceleration Program high effectiveness 

recuperators. Final report, 9:22789 (R;US) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Codes 


Computer program for self-similar compression-waves in 
inertial confinement fusion, 9:24513 (R;DE;In German) 
INFLAMMATION 
Diagnosis 


About the roentgenologic diagnostics of pancreatitis acuta, 
9:23638 (RA;BG;In Bulgarian) 
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INFORMATION SYSTEMS 
IRMA dialog information system. General ideology, 9:24562 
(R;SU;In Russian) 
INFORMATION VALIDATION 
Computer Calculations 
Environmental assessments through research data management, 
9:23576 (J;US) 
Statistics 
Environmental assessments through research data management, 
9:23576 (J;US) 
INFRARED SPECTRA 
Analytical Solution 
Near-infrared reflectance analysis by Gauss-Jordan linear 
algebra, 9:23033 (J;US) 
Simulation 
Near-infrared reflectance analysis by Gauss-Jordan linear 
algebra, 9:23033 (J;US) 
INJURIES 
See also BONE FRACTURES 
Diagnosis 
Our experience in the roentgenologic study of the urinary 
system traumas, 9:23622 (RA;BG;In Bulgarian) 
INORGANIC ION EXCHANGERS 
See also ZEOLITES 
Evaluation 
Application of inorganic ion exchangers to metallurgy. Report 
of investigations/1983, 9:23027 (R;US) 
INPUT-OUTPUT 
See MATERIAL BALANCE 
IN-SERVICE INSPECTION 
Transducers 
Sizing on under cladding cracks in case of an eventual 
propagation, 9:23189 (R;FR) 
IN-SITU COMBUSTION 
Bench-Scale Experiments 
SUPRI Heavy Oil Research Program. Seventh annual report, 
October 1, 1982-September 30, 1983, 9:21867 (R;US) 
Waste Heat Utilization 
Economic benefits from burnout of abandoned coal mine fires, 
9:21840 (RA;US) 
IN-SITU GASIFICATION 
Bench-Scale Experiments 
Combustion tube studies on the influence of water influx on 
steam oxygen gasification of lignite, 9:21707 (RA;US) 
Gas quality improvements through high amplitude pressure 
oscillation, 9:21710 (RA;US) 
Mobility of fluid/solid phases of bituminous coal substances at 
high PT-conditions, 9:21709 (RA;US) 
Underground gasification of deep coal electrolinking 
experiments, 9:21687 (RA;US) 
Borehole Linking 
First results of the Belgian-German UCG-test at great depth, 
9:21686 (RA;US) 
Cavities 
Assessment of lateral cavity growth mechanisms, 9:21700 
(RA;US) 
Cavity produced by gasifying thin deep seams, 9:21704 
(RA;US) 
Simulation of groundwater flow regimes in a coal seam with 
UCG cavities using a finite element model, 9:21715 (RA;US) 
Thermal stability of coal cavities, 9:21701 (RA;US) 
Underground coal gasification cavity definition for Rawlins 
Test 2, 9:21691 (RA;US) 
Comparative Evaluations 
Comparative economics of substitute natural gas production by 
underground coal gasification and surface gasification of 
western coal, 9:21714 (RA;US) 
Computerized Simulation 
Comparison of forward combustion gasification models-II (Hoe 
Creek III and Rawlins II field tests), 9:21696 (RA;US) 
Conclusions from modeling the final data of Pricetown I, 
9:21697 (RA;US) 
Economic Analysis 
Underground coal gasification: the leading source for lower- 
priced gas, 9:21689 (RA;US) 





INTERCALATES 
Energy Levels 


Energy Levels 
Effect of single-particle level scheme on theoretical values of 
interacting boson model parameters, 9:24327 (RA;SU;In 
Russian) 
Matrix Elements 
Equivalency of particle and hole bases in a generalized quasi- 
spin model, 9:24326 (RA;SU;In Russian) 
Nuclear Structure 
Nuclei: a superfluid condensate of a-particles. A study within 
the interacting boson model, 9:24344 (R;FR) 
Particle-Hole Model 
Equivalency of particle and hole bases in a generalized quasi- 
spin model, 9:24326 (RA;SU;In Russian) 
Single-Particle Model 
Effect of single-particle level scheme on theoretical values of 
interacting boson model parameters, 9:24327 (RA;SU;In 
Russian) 
INTERCALATES 
See CLATHRATES 
INTERCONNECTED POWER SYSTEMS 
HVDC Systems 
Multiterminal HVDC systems, 9:22310 (RA;US) 
Photovoltaic Power Plants 


Effect of photovoltaic power generation on utility operation, 
9:22162 (R;US) 
Wind Turbines 


Small wind generator impacts on consumers and rural electric 
systems. Final technical report, 9:22294 (R;US) 
INTERMEDIATE BTU GAS 
250 to 900 Btu/ft®. 
Production 


Feasibility study for early commercialization of a modular-unit 
dual fluidized-bed system for converting terrestrial biomass 
into alternate fuels. Final report, 9:22101 (R;US) 

INTERMEDIATE MASS NUCLEI 

For nuclei with mass 41-180. 

See also ANTIMONY 117 
ARSENIC 83 
BARIUM 135 
BARIUM 136 
BARIUM 137 
BROMINE 76 
BROMINE 77 
CADMIUM 106 
CADMIUM 109 
CADMIUM 110 
CALCIUM 48 
CHROMIUM 52 
COBALT 55 
COBALT 57 
COBALT 60 
COPPER 59 
GALLIUM 65 
GALLIUM 67 
GALLIUM 69 
GALLIUM 71 
GERMANIUM 68 
GERMANIUM 70 
INDIUM 109 
INDIUM 113 
INDIUM 116 
IODINE 131 
IRON 54 
IRON 56 
IRON 57 
IRON 58 
KRYPTON 80 
KRYPTON 81 
KRYPTON 85 
MANGANESE 53 
MANGANESE 55 
MOLYBDENUM 87 
MOLYBDENUM 93 
MOLYBDENUM 96 
NICKEL 58 
NICKEL 59 
NICKEL 60 
NICKEL 61 
NICKEL 65 
NIOBIUM 96 
PALLADIUM 104 
PALLADIUM 106 
POTASSIUM 41 
RUTHENIUM 106 
SELENIUM 75 
SELENIUM 77 
SELENIUM 78 
SELENIUM 81 


SELENIUM 83 
STRONTIUM 85 
STRONTIUM 90 
TECHNETIUM 99 
TELLURIUM 117 
TITANIUM 50 
VANADIUM $1 
XENON 130 
XENON 132 
YTTRIUM 89 
YTTRIUM 90 
ZIRCONIUM 90 


E1-Transitions 

Transversal E1 resonance in intermediate and heavy nuclei, 

9:24330 (RA;SU;In Russian) 
Energy-Level Density 

Nilsson-BCS microscopic approach for level densities, 
extended to odd nuclei, and related phenomenological 
parameters, 9:24167 (RA;US) 

Giant Resonance 

Transversal E1 resonance in intermediate and heavy nuclei, 

9:24330 (RA;SU;In Russian) 
Proton Reactions 

Manifestation of a structure of some intermediate mass nuclei 
in 20 MeV proton inelastic scattering, 9:24211 (RA;SU;In 
Russian) 

Study on the nuclear reactions with subbarrier energy protons 
on the intermediate mass nuclei by an average resonance 
method, 9:24125 (RA;SU;In Russian) 

INTERMEDIATE VECTOR BOSONS 
Mass 
Testing the standard model by precise determinations of W*~ 
and Z masses, 9:24014 (J;US) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNAL CONVERSION 
Auger Electron Spectroscopy 

Electrostatic spectrometer for measurement of internal 
conversion electrons in the O.1 to 20 keV region, 9:23346 
(RA;CS;In Czech) 

Electrostatic Spectrometers 

Electrostatic spectrometer for measurement of internal 
conversion electrons in the O.1 to 20 keV region, 9:23346 
(RA;CS;In Czech) 

INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL COOPERATION 
Program Management 
Team work on international projects, 9:22674 (R;FR) 
INTERNATIONAL NUCLEAR DATA COMMITTEE 
Documentation 

1983 compilation of national nuclear data committees, 9:24558 
(R;XA) 

INDC correspondents for the exchange of nuclear data 
information, 9:24559 (R;XA) 

List of documents received by the INDC secretariat, 9:24557 
(R;XA) 

INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERSECTING STORAGE ACCELERATOR 
See ISABELLE STORAGE RINGS 
INTESTINES 
See also LARGE INTESTINE 
SMALL INTESTINE 
Biomedical Radiography 

About the classification of the roentgenologic record of the 
syndrome of the “ascendent loop”, 9:23641 (RA;BG;In 
Bulgarian) 

Roentgen diagnostics possibilities of the double contrast study 
of the bulbus duodeni and the duodenal ARC, 9:23631 
(RA;BG;In Bulgarian) 

Roentgen diagnosis of the duodenal diverticuls and criteria for 
surgical treatment orientation, 9:23633 (RA;BG;In Bulgarian) 

INTOR TOKAMAK 
International Tokamak Reactor. 
Breeding Blankets 

Comparison of different fusion nuclear data libraries using the 

European INTOR blanket design, 9:24503 (R;CH) 
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Economics 
Comparative economics of substitute natural gas production by 
underground coal gasification and surface gasification of 
western coal, 9:21714 (RA;US) 


Process model for the initial stages of electrolinking, 9:21711 
(RA;US) 

Underground gasification of deep coal electrolinking 
experiments, 9:21687 (RA;US) 

Environmental Effects 

Effects of the Rawlins UCG/SDB tests on groundwater 
composition and migration, 9:21789 (RA;US) 

Evaluation of the magnitude of groundwater contamination at 
the US DOE Hoe Creek UCG experimental site (Wyoming), 
9:21790 (RA;US) 

Ground-water quality effects of an underground coal 
gasification experiment, 9:21804 (B;US) 

Reclamation of the Rawlins UCG site (Wyoming), 9:21698 
(RA;US) 

Sorption of lead, cadmium, arsenic, and selenium by coal, char, 
and ash, 9:21788 (RA;US) 

Feasibility Studies 

Gasifying Dutch coals, 9:21713 (RA;US) 

Technical summary of the underground coal gasification 
process, 9:21749 (J;US) 

Field Tests 

Comparison of forward combustion gasification models-II (Hoe 
Creek III and Rawlins II field tests), 9:21696 (RA;US) 

Conclusions from modeling the final data of Pricetown I, 
9:21697 (RA;US) 

Correlation of laboratory-scale coal gasification data with the 
Rawlins underground coal gasification-steeply dipping bed 
tests, 9:21712 (RA;US) 

Determination of underground coal gasification burn 
temperatures using thermal metamorphism of coal macerals 
as a geothermometer, 9:21703 (RA;US) 

DOE UCG program, 9:21684 (RA;US) : 

Effects of the Rawlins UCG/SDB tests on groundwater 
composition and migration, 9:21789 (RA;US) 

Electroenhanced underground coal gasification, 9:21695 
(RA;US) 

First results of the Belgian-German UCG-test at great depth, 
9:21686 (RA;US) 

Geotechnical studies on the overburden rock from the 
Rawlins, T-2 UCG site, 9:21693 (RA;US) 

Industrial perspective for UCG, 9:21685 (RA;US) 

Review of produced gas compositions in underground coal 
gasification field tests in the United States, 9:21688 (RA;US) 

UCG with liquid water and air of the deep thin coal layers in 
the Netherlands, 9:21717 (RA;US) 

Underground gasification of deep coal electrolinking 
experiments, 9:21687 (RA;US) 

Underground coal gasification cavity definition for Rawlins 
Test 2, 9:21691 (RA;US) 

Gas Yields 

Economic factors in processing high-methane content UCG- 

derived gas, 9:21716 (RA;US) 
Ground Subsidence 

Temperature and cavity configuration modeling associated 
with moving boundary in underground coal conversion 
problems, 9:21753 (BA;CA) 

Hydrology 

Simulation of groundwater flow regimes in a coal seam with 

UCG cavities using a finite element model, 9:21715 (RA;US) 
Mathematical Models 

Assessment of lateral cavity growth mechanisms, 9:21700 
(RA;US) 

Comprehensive numerical model of forward combustion along 
a channel, 9:21706 (RA;US) 

Gasifying Dutch coals, 9:21713 (RA;US) 

Modeling UCG with steam and oxygen injection in Pricetown- 
type coal fields, 9:21705 (RA;US) 

Stress mediated responses associated with UCG cavity and 
subsidence prediction modeling, 9:21702 (RA;US) 

Unexpected aspects of reverse combustion effects of pressure, 
volatility, and chemical reactivity, 9:21699 (RA;US) 


INTERACTING BOSON MODEL 
Collective Excitations 


Overburden 
Application of remanent and rock magnetic properties to 
thermal alternation of overburden at the Hanna, Wyoming, 
UGG site, 9:21692 (RA;US) 
Geotechnical studies on the overburden rock from the 
Rawlins, T-2 UCG site, 9:21693 (RA;US) 
Pilot Plants 
Centralia partial-seam CRIP test, 9:21744 (RA;US) 
Pulse Techniques 5 
Gas quality improvements through high amplitude pressure 
oscillation, 9:21710 (RA;US) 
Research 
Potential for development of underground coal gasification in 
the bituminous coal resource, 9:21694 (RA;US) 
Site Selection 
Numerical modeling: a site selection tool for in-situ gasification 
of Texas lignite, 9:21690 (RA;US) 
Potential for development of underground coal gasification in 
the bituminous coal resource, 9:21694 (RA;US) 
Stresses 
Temperature and cavity configuration modeling associated 
with moving boundary in underground coal conversion 
problems, 9:21753 (BA;CA) 
Technology Assessment 
Electroenhanced underground coal gasification, 9:21695 
(RA;US) 
Industrial perspective for UCG, 9:21685 (RA;US) 
Temperature Effects 
Temperature and cavity configuration modeling associated 
with moving boundary in underground coal conversion 
problems, 9:21753 (BA;CA) 
Temperature Measurement 
Determination of underground coal gasification burn 
temperatures using thermal metamorphism of coal macerals 
as a geothermometer, 9:21703 (RA;US) 
Waste Water 
Biotreatment of UCG wastewater condensate, 9:21779 
(RA;US) 
Treatment of UCG condensates by activated carbon 
adsorption, 9:21780 (RA;US) 
Water Influx 
Combustion tube studies on the influence of water influx on 
steam oxygen gasification of lignite, 9:21707 (RA;US) 
IN-SITU RETORTING 
Demonstration Programs 
Oil shale - the beginning of a new industry, 9:21935 (BA;US) 
Meetings 
Proceedings of in situ oil shale briefing, June 7-8, 1983, 9:21933 
(R;US) 
Technology Assessment 
Proceedings of in situ oil shale briefing, June 7-8, 1983, 9:21933 
(R;US) 
INSTITUTO DE ENERGIA ATOMICA R1 
See IEAR-1 REACTOR 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTEGRATED CIRCUITS 
Electric Discharges 
ESD evaluation of radiation-hardened, high reliability CMOS 
and MNOS ICs, 9:23439 (R;US) 
Radiation Hardening 
ESD evaluation of radiation-hardened, high reliability CMOS 
and MNOS ICs, 9:23439 (R;US) 
Testing 
Measurement techniques using ultrashort optical pulses. Final 
report, February 9-September 30, 1983, 9:23203 (R;US) 
INTERACTING BOSON MODEL 
Collective Excitations 
Interacting boson model, 9:24356 (J;US) 
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Current-Drive Heating 
Heating and current drive by LH-waves on toroidal plasmas: 
problems and perspectives, 9:24403 (R;FR) 
Lower Hybrid Heating 
Heating and current drive by LH-waves on toroidal plasmas: 
problems and perspectives, 9:24403 (R;FR) 
Optimization 
Heating and current drive by LH-waves on toroidal plasmas: 
problems and perspectives, 9:24403 (R;FR) 
INVENTIONS 
Financial Assistance 
Evaluation methodology for the Energy-Related Inventions 
Program, 9:24529 (R;US) 
IODEX PROCESS 
See IODOX PROCESS 
IODINE 
Activation Analysis 
Selective excitation in spectroscopy of X radiation in gamma- 
radiation analysis, 9:23014 (RA;SU;In Russian) 
Excitation 
Selective excitation in spectroscopy of X radiation in gamma- 
radiation analysis, 9:23014 (RA;SU;In Russian) 
Recombination 
Electronic degrees of freedom in classical mechanics, 9:23920 
(R;US) 
IODINE 131 
Radiochemistry 
Cyclotron isotopes and radiopharmaceuticals. 33. Synthesis and 
structural effects of selective biliary excretion of halogenated 
indotricarbocyanines, 9:23116 (J;GB) 
IODINE IODIDES 
See IODINE 
IODOX PROCESS 
Removal of iodine species with concentrated nitric acid, (7). 
Iodine treatment by nitric acid decomposition, 9:22024 
(RA;JP) 
ION BEAM TARGETS 
Energy Losses 
Slowing-down of non-relativistic ions in a hot dense plasma 
(ion beam fusion), 9:24505 (R;FR;In French) 
ION BEAMS 
See also URANIUM 238 BEAMS 
Beam Injection 
Intense bunch injection into a synchrotron, 9:23285 (RA;SU;In 
Russian) 
Beam Monitors 
Technique for measuring the average charge of high-energy 
heavy ion beams, 9:23275 (RA;SU;In Russian) 
Beam Production 
Experiments on high-power ion beam generation in the 
Institute for Nuclear Physics of the Tomsk polytechnical 
institute, 9:23238 (RA;SU;In Russian) 
Electrons 
Highest resonances of electron-ion oscillations (one- 
dimensional model), 9:23258 (RA;SU;In Russian) 
Stability 
Highest resonances of electron-ion oscillations (one- 
dimensional model), 9:23258 (RA;SU;In Russian) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
Voltametry 
Properties of membranes composed of polyaniline and 
polypyrrole redox exchanger semiconductor polymers, 
9:23044 (TJ;FR) 
ION EXCHANGE MEMBRANES 


See ION EXCHANGE MATERIALS 
MEMBRANES 


ION SOURCES 


See also ALPHA SOURCES 
ELECTRON BEAM ION SOURCES 


Electric Discharges 
Experimental characterization of the arc discharge in the 
TARA neutral beam ion source, 9:24494 (RA;US) 
Electron Cyclotron-Resonance 
ECR ion source for monocharged light ions and multicharged 
heavy ions, 9:24484 (R;FR;In French) 


Multicharged Ions 
ECR ion source for monocharged light ions and multicharged 
heavy ions, 9:24484 (R;FR;In French) 
Polarized Beams 
Universal method and a source for heavy ion polarized beam 
production, 9:23276 (RA;SU;In Russian) 
ION-ATOM COLLISIONS 
Delta Rays 
Delta-electron emission in strong projectile fields, 9:23901 
(RA;DE) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC REACTIONS 
See IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION FRONT ACCELERATORS 
Ton Beams 
Kinetic treatment of ions accelerated by an intense relativistic 
electron beam moving through low pressure gas, 9:23235 
(RA;SU) 
IONIZATION LOSS 
See ENERGY LOSSES 
ION-MOLECULE COLLISIONS 
Energy Transfer 
Energy dependence of mode resolved vibrational excitation in 
H*/CF, and SF collisions, 9:23880 (RA;DE) 
IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
Electron Density 
Measurement of ionospheric total electron content (TEC), 
9:23805 (R;IT) 
Scintillations 
Ionospheric scintillation observations, 9:23804 (R;IT) 
IONS 
Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also ARGON IONS 
BARIUM IONS 
BERYLLIUM IONS 
CADMIUM IONS 
CALCIUM IONS 
CARBON IONS 
CHLORINE IONS 
CHROMIUM IONS 
DEUTERIUM IONS 
FLUORINE IONS 
GADOLINIUM IONS 
GOLD IONS 
HEAVY IONS 
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IRON IONS 
KRYPTON IONS 
LITHIUM IONS 
MAGNESIUM IONS 
MOLECULAR IONS 
MOLYBDENUM IONS 
MULTICHARGED IONS 
NEON IONS 
NICKEL IONS 
OXYGEN IONS 
POTASSIUM IONS 
SILICON IONS 
SODIUM IONS 
SULFUR IONS 
TITANIUM IONS 
TUNGSTEN IONS 
URANIUM IONS 
VANADIUM IONS 
XENON IONS 
ZINC IONS 
Cherenkov Radiation 
Ion acceleration by an electron beam in a spiral waveguide, 
9:23264 (RA;SU;In Russian) 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IRIDIUM 
Collective Model 
Coupling of a particle in the generalized collective model, 
9:24297 (R;DE;In German) 





Coupling : 
Coupling of a particle in the generalized collective model, 
9:24297 (R;DE;In German) 


Preparation of targets of iridium, osmium and ruthenium by 
electrolytic method, 9:23070 (RA;SU;In Russian) 
High Spin States 
Coupling of a particle in the generalized collective model, 
9:24297 (R;DE;In German) 
IRIDIUM ISOTOPES 
Internal Conversion 
Determination of the multipolarity of prompt electromagnetic 
transitions from angular distribution of conversion electrons, 
9:24244 (RA;DE) 
Multipole Transitions 
Determination of the multipolarity of prompt electromagnetic 
transitions from angular distribution of conversion electrons, 
9:24244 (RA;DE) 
IRIDIUM OXIDES 
Electronic Structure 
Optical and electrochemical investigation of the oxides of 
iridium and ruthenium in relation to their electrocatalytic 
activity. Final report, May 9, 1980-December 31, 1981, 
9:22962 (R;US) 


Optical and electrochemical investigation of the oxides of 
iridium and ruthenium in relation to their electrocatalytic 
activity. Final report, May 9, 1980-December 31, 1981, 
9:22962 (R;US) 

IRON 
Biological Accumulation 

Application of nuclear resonance scattering for in vivo 

measurements, 9:23597 (R;US) 
Effects 

Fischer-Tropsch synthesis in slurry reactor systems. Quarterly 
report, August 1, 1983-October 31, 1983, 9:22096 (R;US) 

Technical progress report, January 1-March 31, 1984, 9:23046 
(R;US) 


Freezing of aluminium oxide and iron flowing upward in 
circular quartz glass tubes, 9:22949 (R;DE) 
Magnetic Properties 
Magnetic excitations in transition-metal ferromagnets. Recent 
progress and future prospects on neutron scattering 
experiments, 9:22852 (R;US) 
NMR Spectra 
Gamma-resonance analysis of iron in spray-coated films, 
9:23013 (RA;SU;In Russian) 
Passivation 
Passive films, surface structure and stress corrosion and crevice 
corrosion susceptibility. Final report, October 1982- 
September 1983, 9:22846 (R;US) 
Physical Properties 
Mcgraw-hill/cindas data series on material properties. Volume 
3-1. Properties of selected ferrous alloying elements. Data 
book, 9:22845 (R;US) 
Quantitative Chemical Analysis 
Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 
IRON 54 
Particle Interactions 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
Shell Models 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
TRON 56 
Energy Levels 
Lifetimes of **Fe levels by the Doppler shift attenuation 
method in the (n, n'y) reaction, 9:24122 (RA;SU;In Russian) 
IRON 56 REACTIONS 
Pionization 
Pion production and fragmentation of nuclei in high energy 
nucleus-nucleus collisions, 9:24221 (R;SE) 
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Spallation 
Formation of incident nucleus fragments in interactions of 0.1-1 
GeV/N "Fe nuclei with photoemulsion nuclei, 9:24131 
(RA;SU;In Russian) 
Fragmentation of Relativistic °*Fe Nuclei in Emulsion, 9:24095 
(R;SE) 
Pion production and fragmentation of nuclei in high energy 
nucleus-nucleus collisions, 9:24221 (R;SE) 
Spallation Fragments 
Formation of incident nucleus fragments in interactions of 0.1-1 
GeV/N **Fe nuclei with photoemulsion nuclei, 9:24131 
(RA;SU;In Russian) 
IRON 56 TARGET 
Alpha Reactions 
Total cross sections for the interaction of deuterons and alpha 
particles With iron isotopes, 9:24129 (RA;SU;In Russian) 
Deuteron Reactions 
Total cross sections for the interaction of deuterons and alpha 
particles With iron isotopes, 9:24129 (RA;SU;In Russian) 
Neutron Reactions 
Lifetimes of 5*Fe levels by the Doppler shift attenuation 
method in the (n, n'y) reaction, 9:24122 (RA;SU;In Russian) 
Neutron capture in s-wave resonances of °*Fe, **Ni, and © Ni, 
9:24135 (RA;DE) 
IRON 57 
Nuclear Magnetic Resonance 
Gamma-resonance analysis of iron in spray-coated films, 
9:23013 (RA;SU;In Russian) 
Resonance 
Neutron capture in s-wave resonances of **Fe, **Ni, and Ni, 
9:24135 (RA;DE) 
IRON 57 TARGET 
Alpha Reactions 
Total cross sections for the interaction of deuterons and alpha 
particles With iron isotopes, 9:24129 (RA;SU;In Russian) 
Deuteron Reactions 
Total cross sections for the interaction of deuterons and alpha 
particles With iron isotopes, 9:24129 (RA;SU;In Russian) 
Helium 3 Reactions 
Cross section for *He ion breakup, 9:24130 (RA;SU;In 
Russian) 
IRON 58 
Energy Levels 
Lifetimes of **Fe excited states, 9:24123 (RA;SU;In Russian) 
TRON 58 TARGET 
Alpha Reactions 
Total cross sections for the interaction of deuterons and alpha 
particles With iron isotopes, 9:24129 (RA;SU;In Russian) 
Deuteron Reactions 
Total cross sections for the interaction of deuterons and alpha 
particles With iron isotopes, 9:24129 (RA;SU;In Russian) 
IRON ALLOYS 


See also INCONEL 600 
IRON BASE ALLOYS 


Fracture Properties 
Fracture toughness measurements of WC-based hard metals, 
9:22947 (RA;DE;In German) 
Heat Treatments 
Heat-treatment of WC-Fe/Co/Ni cemented carbides, 9:22940 
(RA;DE) 
Oriented Nuclei 
Nuclear orientation of 57Co in the Pd(Fe,Co) diluted alloy, 
9:24134 (RA;SU;In Russian) 
Physical Radiation Effects 
Moessbauer study on FeNis-type ordering under electron 
irradiation of Fe-Ni alloys, 9:22890 (RA;SU;In Russian) 
Moessbauer study on FeCo alloy disordering inder irradiation 
with electrons and He* ions, 9:22892 (RA;SU;In Russian) 
Vickers Hardness 
Influence of alloying additions on the properties of WC- 
Fe/Co/Ni cemented carbides, 9:22941 (RA;DE;In German) 
Note on WC-hardmetals with Fe-Mn binders, 9:22942 
(RA;DE) 
IRON BASE ALLOYS 
See also STEELS 
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Magnetic Properties 
Moessbauer and magnetisation studies of Fesub(.69)Pdsub(.31) 
alloy, 9:22872 (R;IT) 
Physical Radiation Effects 
Moessbauer study on Fe-Cr alloys after electron and ion 
irradiation, 9:22891 (RA;SU;In Russian) 
IRON BORIDES 
Catalytic Effects 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 
Sorptive Properties 
Metal boride catalysts for indirect liquefaction. Annual 
technical progress report, September 1, 1982-August 31, 
1983, 9:22097 (R;US) 
IRON COMPOUNDS 


See also FERRITES 
IRON BORIDES 
IRON OXIDES 


Magnetic Properties 

Magnetic and Mossbauer characterization of transition metal 

catalysts supported on aluminosilicates, 9:23060 (J;US) 
IRON IONS 
Electron-Ion Collisions 

Absolute cross section measurements for electron-impact 
ionization of twice charged ions Ti, Fe**, Ar**, Cl** and 
F*, 9:23877 (RA;DE) 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 1s2121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Excitation collision strengths for iron ions calculated with a 
distorted wave method, 9:23929 (J;US) 

Inner shell excitation of lithium-like ions, 9:23928 (J;US) 

Ionisation of singly-charged metallic ions by electron impact, 
9:23878 (RA;DE) 

IRON OXIDES 
Catalytic Effects 

Recent developments in the integrated two-stage coal 
liquefaction program at Kerr-McGee Corporation, 9:21650 
(RA;US) 

Study of synthesis gas conversion over metal oxides. Progress 
report, August 1, 1983-July 31, 1984, 9:22111 (R;US) 

Electric Conductivity 

Advanced fuel cell development. Progress report, April-June 

1983, 9:22725 (R;US) 
IRRIGATION 
Energy Conservation 

Low energy center pivot sprinkler irrigation system, 9:22787 

(R;US) 
Equipment 

Low energy center pivot sprinkler irrigation system, 9:22787 

(R;US) 
Pipelines 
User manual for Computerized Irrigation Pipe Network 
Design Program, 9:22788 (R;US) 
ISABELLE 
See ISABELLE STORAGE RINGS 
ISABELLE STORAGE RINGS 
Beam Optics 

Aperture studies of the BNL colliding beam accelerator with 

reduced superperiodicity, 9:23250 (R;US) 
ISING MODEL 
Magnetic Susceptibility 

Lower critical dimension of the random-field Ising model: A 

Monte Carlo study, 9:24388 (J;US) 
Magnetization 

Lower critical dimension of the random-field Ising model: A 

Monte Carlo study, 9:24388 (J;US) 
Monte Carlo Method 

Lower critical dimension of the random-field Ising model: A 

Monte Carlo study, 9:24388 (J;US) 
Specific Heat 

Lower critical dimension of the random-field Ising model: A 

Monte Carlo study, 9:24388 (J;US) 
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ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOCHRONOUS CYCLOTRONS 
See also KARLSRUHE CYCLOTRON 
ORNL ISOCHRONOUS CYCLOTRON 
Beam Extraction 
Extracted beam monochromaticity measuring on the U-240 
isochronous cyclotron, 9:23277 (RA;SU;In Russian) 
Beam Monitoring 
Extracted beam monochromaticity measuring on the U-240 
isochronous cyclotron, 9:23277 (RA;SU;In Russian) 
Magnetic Fields 
Choice of magnetic field configuration for orbit expansion 
system in a sector cyclotron, 9:23253 (R;SU;In Russian) 
Monochromatic Radiation 
Extracted beam monochromaticity measuring on the U-240 
isochronous cyclotron, 9:23277 (RA;SU;In Russian) 
Multicharged Ions 
Prospects of the heavy ion acceleration on the U-120M 
isochronous cyclotron, 9:23242 (R;SU;In Russian) 
ISOCYANIC ACID 
Electronic Structure 
Where to look for the electronic spectrum of hydrogen 
isocyanide, HNC, 9:23926 (J;US) 
Vibrational States 
Where to look for the electronic spectrum of hydrogen 
isocyanide, HNC, 9:23926 (J;US) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE PRODUCTION 
Isotope production for medical applications, 9:23299 (RA;DE) 
ISOTOPE RATIO 
Computer Calculations 
Method for calculating the isotope content change, 9:22510 
(R;SU;In Russian) 
ISOTOPES 
See also ALUMINIUM ISOTOPES 
BORON ISOTOPES 
BROMINE ISOTOPES 
CADMIUM ISOTOPES 
CARBON ISOTOPES 
CHLORINE ISOTOPES 
DAUGHTER PRODUCTS 
FISSION PRODUCTS 
IRIDIUM ISOTOPES 
LEAD ISOTOPES 
MERCURY ISOTOPES 
NITROGEN ISOTOPES 
OXYGEN ISOTOPES 
TIN ISOTOPES 
TITANIUM ISOTOPES 


Detection 
§1Kr detection using resonance ionization spectroscopy, 
9:23003 (R;US) 
Ultrasensitive laser detection of atoms and molecules, 9:23004 
(R;US) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ITALY 
Energy Consumption 
Econometric estimates of the EDM model, 9:22656 (R;XE) 


JAILS 

See PUBLIC BUILDINGS 
JAPAN 

Nuclear Energy 
Improvements required in technology and management system 
for nuclear power generation in Japan, 9:22678 (RA;DE) 

JAPAN ATR FUGEN 

See JATR REACTOR 





JAPAN MATERIALS TESTING REACTOR 
Fuel Assemblies 


JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPCO-2 REACTOR 
See TSURUGA REACTOR 
JATR REACTOR 
Role of Fugen-HWR in Japan and design of a 600 MWe 
demonstration reactor, 9:22385 (RA;JP) 
Fuel Assemblies 
Irradiation experiments of Fugen PuO2-UOz fuel assembly in 
WSGHWR, 9:22395 (RA;JP) 
Materials Testing 
Irradiation experiments of Fugen PuO2-UOs fuel assembly in 
WSGHWR, 9:22395 (RA;JP) 
Reactor Maintenance 
Operating experience of Pu-fuelled HWR-Fugen, 9:22387 
(RA;JP) 
Reactor Operation 
Operating experience of Pu-fuelled HWR-Fugen, 9:22387 
(RA;JP) 


See SMALL INTESTINE 
JENSEN SARCOMA 
See EXPERIMENTAL NEOPLASMS 
JET MODEL 
Reviews 
e*e™, anti pp and QCD jets, 9:23982 (R;DE) 
JINR SYNCHROTRON 
Performance 
Dubna synchrophasotron. Main characteristics and beams, 
9:23282 (RA;SU;In Russian) 
JMTR REACTOR 
Fuel Element Clusters 
Fuel centerline temperature measurement experiment in JMTR, 
(5). Design and fabrication of the second assembly, 9:22552 
{R;JP;In Japanese) 
Temperature Measurement 
Fuel centerline temperature measurement experiment in JMTR, 
(5). Design and fabrication of the second assembly, 9:22552 
(R;JP;In Japanese) 
JOINTS (ANATOMY) 
See BONE JOINTS 
JOSEPHSON JUNCTIONS 
Electrical Properties 
Fluxon threshold properties on a resistively coupled Josephson 
transmission line, 9:23136 (J;US) 
JUICES 
See BEVERAGES 


K REACTOR 
ECCS 
Analysis of the Savannah River Reactor Emergency Core 
Cooling System, 9:22564 (R;US) 
KALUZA-KLEIN THEORY 
Symmetry 
Kac-Moody symmetries of Kaluza-Klein theories, 9:24016 
G;US) 
KAON MINUS-PROTON INTERACTIONS 
Quark Model 
aI experiment. On the glueball, 9:23962 (RA;JP;In Japanese) 
KAON PLUS REACTIONS 
Knock-Out Reactions 
Knock-out of protons by Ksup(+) mesons with momentum of 
0.85 GeV/c from C and O nuclei, 9:24089 (RA;SU;In 
Russian) 
KAONS NEUTRAL 
Gauge Invariance 
Restrictions from the neutral K and B meson systems on left- 
right-symmetric gauge theories, 9:24003 (J;US) 
KAONS PLUS 
Semileptonic Decay 
Improved bounds on some weak amplitudes from the b 
lifetime, 9:24000 (J;NL) 
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KARLSRUHE CYCLOTRON 
Status of the Karlsruhe CP-42H™ cyclotron (KAZ), 9:23244 
(RA;DE) 
Ton Sources 
Ion source developments, 9:23298 (RA;DE) 
Modifications 
Possibility to convert the Karlsruhe isochronous cyclotron to 
an energy variable machine, 9:23245 (RA;DE) 
Operation 
Operation of the isochronous cyclotron, 9:23243 (RA;DE) 
KARLSRUHE RESEARCH REACTOR FR-2 
See FR-2 REACTOR 
KEK SYNCHROTRON 
Japan National Lab for High Energy Physics Synchrotron. 
Monochromators 
1 m Seya-Namioka monochromater for gas spectrometry, 
9:23289 (RA;JP;In Japanese) 
Polarized Beams 
Acceleration of polarized beam at KEK, 9:23290 (RA;JP;In 
Japanese) 
Ultraviolet Spectrometers 
1 m Seya-Namioka monochromater for gas spectrometry, 
9:23289 (RA;JP;In Japanese) 
KERATIN 
Biochemistry 
Keratin modifications in epidermis, papillomas, and carcinomas 
during two-stage carcinogenesis in the SENCAR mouse, 
9:23755 (J;US) 
KERNKRAFTWERK PHILIPPSBURG-2 
See PHILIPPSBURG-2 REACTOR 
KETONES 
Quenching 
Intramolecular quenching of carbonyl triplets by 6-phenyl 
rings, 9:23075 (J;US) 
Triplets 
Intramolecular quenching of carbonyl triplets by B-phenyl 
rings, 9:23075 (J;US) 
KICKER MAGNETS 
Specifications 
Choice of the accelerating-storage complex kicker magnet 
parameters, 9:23273 (R;SU;In Russian) 
KIDNEY STONES 
See URINARY TRACT 
KIDNEYS 
Biomedical Radiography 
Diagnostic value of the late arterial and parenchimal 
renography phases for kidneys tumors, 9:23617 (RA;BG;In 
Bulgarian) 
Effect of the injected contrast media on the kidneys size, 
9:23621 (RA;BG;In Bulgarian) 
Computerized Tomography 
Comparative evaluations of the conventional and computerized 
renal tomography, 9:23624 (RA;BG;In Bulgarian) 
Computer tomography application in the urology, 9:23625 , 
(RA;BG;In Bulgarian) 
Neoplasms 
Diagnostic value of the late arterial and parenchimal 
renography phases for kidneys tumors, 9:23617 (RA;BG;In 
Bulgarian) 
Tomography 
Effect of the injected contrast media on the kidneys size, 
9:23621 (RA;BG;In Bulgarian) 
KKP-2 PHILIPPSBURG REACTOR 
See PHILIPPSBURG-2 REACTOR 
KLAMATH FALLS 
Geothermal Resources 
Interpretation of interference data from the Klamath Fails, 
Oregon geothermal resource, 9:22276 (R;US) 
KLYSTRONS 
Performance 
Environmental influences contributing to window failure of the 
SLAC 50 MW klystron, 9:23246 (R;US) 
Physical Radiation Effects 
Environmental influences contributing to window failure of the 
SLAC 50 MW klystron, 9:23246 (R;US) 
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Stability of klystron operation as a function of input 
parameters, 9:23306 (R;US) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 


Cross sections of inert gases for VUV emissions following 
inner-shell or subshell ionization by electron impact, 9:23864 
(RA;DE) 

Electron-photon angular correlation with spin-orbit interaction 
in the excitation of Kr and Xe, 9:23844 (RA;DE) 

Low energy scattering from krypton and xenon, 9:23817 
(RA;DE) 

Measurements of differential cross sections for e-Ar, Kr, Xe 
scattering at E = 50 meV - 2 eV, 9:23809 (RA;DE) 

Total cross sections for electron scattering from Nez, Xe, Kr 
and Ar, 9:23819 (RA;DE) 

Inner-Shell Ionization 

Cross sections of inert gases for VUV emissions following 
inner-shell or subshell ionization by electron impact, 9:23864 
(RA;DE) 

Ton-Atom Collisions 

Elastic scattering and charge exchange in He* -He, H* -Kr and 
H* -Xe collisions at Esub(cm) = 0.5 - 30 eV, 9:23888 
(RA;DE) 

KRYPTON 80 
E2-Transitions 

Interacting boson model and structure of low-lying excited 

states in Kr, 9:24148 (RA;SU;In Russian) 
Energy Levels 

Interacting boson model and structure of low-lying excited 

states in Kr, 9:24148 (RA;SU;In Russian) 
Interacting Boson Model 

Interacting boson model and structure of low-lying excited 

states in Kr, 9:24148 (RA;SU;In Russian) 
KRYPTON 81 
Detection 

®1Kr detection using resonance ionization spectroscopy, 

9:23003 (R;US) 
KRYPTON 84 TARGET 
Neutron Reactions 

Chemical fixation of Kr isotopes in zeolite 5A-prerequisite for 
the determination of 25 keV neutron capture cross sections 
with the activiation method, 9:24165 (RA;DE) 

KRYPTON 85 
Adsorption 
Long-term storage of compressed radioactive krypton in 
cylinders, 9:22009 (R;XE;In German) 
Separation Processes 
Separation of Kr and of *H, 9:22042 (RA;JP;In Japanese) 
KRYPTON IONS 
Collisions 

Outer shell excitation mechanisms and static mode laser 

fluorescence spectroscopy of sputtered atoms, 9:23932 (J;SE) 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Inner shell excitation of lithium-like ions, 9:23928 (J;US) 

KUHFR REACTOR 
Control Rod Drives 

Development of control rod driving mechanism for high 
neutron flux reactor in Kyoto University (KUHFR), 9:22527 
(RA;JP;In Japanese) 

KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 
KUR REACTOR 
Neutron Diffractometers 

Two neutron diffraction facilities in Kyoto University Reactor 

(KUR), 9:23422 (RA;JP;In Japanese) 
Neutron Reflectors 

Dismantling examination after irradiation for graphite reflector 

elements of KUR, 9:22541 (RA;JP;In Japanese) 


Physical Radiation Effects 
Dismantling examination after irradiation for graphite reflector 
elements of KUR, 9:22541 (RA;JP;In Japanese) 
KYOTO UNIVERSITY HIGH FLUX REACTOR 
See KUHFR REACTOR 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


LACQUERS 
Drying 
Regenerative heat exchangers for gases from furnaces for 
drying of lacquers and for gelation, 9:22802 (R;SE;In 
Swedish) 
LAKES 
Radioactivity 
Uranium and base metal dispersion studies in the Maquire Lake 
area, Saskatchewan, 9:23568 (R;CA) 
Sediments 
Computer simulation of phosphorus cycling in the sediment- 
water system of eutrophic lakes, 9:23564 (R;US) 
LAMBDA-2250 RESONANCES 
Weak Hadronic Decay 
New results for the lifetimes of the D(, F(, and A/sub c/* 
particles, 9:23976 (J;US) 
LAMBDA-2260 RESONANCES 
See LAMBDA-2250 RESONANCES 
LAMPF LINAC 
Data Acquisition Systems 
The Q memory resident histogramming system, 9:23307 (J;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 
Recommendations 
Collom Gulch Study Area: resource and potential reclamation 
evaluation summary. Report for 1980-83, 9:21793 (R;US) 
Collom Gulch Study Area: resource and potential reclamation 
evaluation. Final report 1980-83, 9:21794 (R;US) 
Site Surveys 
Resource and potential reclamation evaluation: Williams and 
McKenzie Counties Study, North Dakota. Summary. Final 
report 1981-83, 9:21798 (R;US) 
Resource and potential reclamation evaluation: Williams and 
McKenzie Counties Study, North Dakota. Final report 1981- 
83, 9:21799 (R;US) 
LAND USE 
Management 
Guntersville reservoir: land management plan, 9:23557 (R;US) 
Planning 
Guntersville reservoir: land management plan, 9:23557 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANDSCAPING 
Fruits 
Edible Landscape Project: final project report for DOE grant, 
9:22799 (R;US) 
Vegetables 
Edible Landscape Project: final project report for DOE grant, 
9:22799 (R;US) 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Electron Collisions 
Energy dependence of the high energy tip of the 
bremsstrahlung spectrum of La, W, and Co, 9:23866 
(RA;DE) 





LANTHANUM BORIDES 
Corrosion Resistance 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
Thermal Stresses 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
LANTHANUM CHROMITES 


See CHROMIUM OXIDES 
LANTHANUM OXIDES 


LANTHANUM FLUORIDES 
Corrosion Resistance 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
Thermal Stresses 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
LANTHANUM ISOTOPES 
Neutron Reactions 

Evidence for space parity nonconservation effects in the 
integral ganima spectrum of the (n, ) reaction on Cl, Br, 
Cd, Sn and La nuclei, 9:24108 (RA;SU;In Russian) 

LANTHANUM NITRIDES 
Corrosion Resistance 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
Thermal Stresses 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
X-Ray Diffraction 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
LANTHANUM OXIDES 
Corrosion Resistance 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
Thermal Stresses 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
LANTHANUM SULFIDES 
Thermal Diffusivity 

Application of the Parker flash method to high temperature 

thermoelectrics, 9:22724 (J;US) 
LARGE INTESTINE 
Biomedical Radiography 

Roentgen diagnostics value of the appendicostasis, 9:23632 
(RA;BG;In Bulgarian) 

Roentgenologic changes in the gastrointestinal tract of 
petroleum products workers, 9:23634 (RA;BG;In Bulgarian) 

LASER CAVITIES 
Electromagnetic Fields 

Electromagnetic field modes in waveguide laser oscillators, 

9:23158 (R;US) 
Mathematical Models 

Electromagnetic field modes in waveguide laser oscillators, 

9:23158 (R;US) 
Optical Modes 

Transverse mode formation in positive branch unstable 

resonators. Technical report, 9:23151 (R;US) 
LASER ISOTOPE SEPARATION 
Economic Analysis 

Status and prospects for lasers in isotope separation, 9:21966 

(J;US) 
Optimization 

Status and prospects for lasers in isotope separation, 9:21966 

(J;US) 
LASER MIRRORS 
Reflectivity 

Development of x-ray laser media. measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Volume 2. Annual scientific report, 1 Jan-31 Dec 
82, 9:23143 (R;US) 

Development of x-ray laser media. measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Volume 3. Annual scientific report, 1 Jan-31 Dec 
82, 9:23144 (R;US) 
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LASER SPECTROSCOPY 
Infrared absorption spectroscopy with color center lasers. 
Progress report, February 15, 1983-March 15, 1984, 9:23006 
(R;US) 
Uses 
Solving corrosion problems with surface analysis, 9:23028 
(R;US) 
LASER TARGETS 
Symmetry 
Analysis of stability and symmetry implications for ICF. 
Interim report, 9:24481 (R;US) 
LASER-PRODUCED PLASMA 
Decay Instability 
Production of hot electrons by two-plasmon decay instability 
in uv laser plasmas, 9:24522 (J;US) 
Plasma Diagnostics 
Low energy x-ray and electron physics and applications to 
diagnostics development for laser-produced plasma research. 
Final annual report, 31 July 1982-30 September 1983, 
9:24419 (R;US) 
Shock Waves 
Formation and damping of a shock wave induced by laser in a 
metallic target, 9:24504 (R;FR;In French) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also FREE ELECTRON LASERS 


GAS LASERS 
X-RAY LASERS 


Acoustic Measurements 
Repetitively pulsed electric laser acoustic studies. Volume 1. 
Final technical report, Jun 80-Jun 83, 9:23152 (R;US) 
Bibliographies 
Laser research. Final report, April 1, 1981-September 30, 1983, 
9:23156 (R;US) 
Electrical Pumping 
Repetitively pulsed electric laser acoustic studies. Volume 1. 
Final technical report, Jun 80-Jun 83, 9:23152 (R;US) 
Electron-Atom Collisions 
Theory of ionization/recombination kinetics with application 
to recombination lasers and the optogalvanic effect, 9:23159 
(J;US) 
Kinetics 
Theory of ionization/recombination kinetics with application 
to recombination lasers and the optogalvanic effect, 9:23159 
(J;US) 
Modulation 
Theoretical analysis of the switching efficiency of a grating- 
based laser beam modulator, 9:23157 (R;IT) 
Power Supplies 
Computer design and optimization of the active rotary flux 
compressor, 9:24517 (R;US) 
Research Programs 
Laser research at the Frank J. Seiler Research Lab. Report for 
Sep 80-Apr 82, 9:23140 (R;US) 
Laser research. Final report, April 1, 1981-September 30, 1983, 
9:23156 (R;US) 
Tuning 
Tunable near ultraviolet laser system from a frequency doubled 
alexandrite laser, 9:23164 (J;US) 
Ultraviolet Radiation 
Annual report to the Laser Facility Committee 1983. UV 
radiation facility (Chapter 3), 9:24447 (R;GB) 
Tunable near ultraviolet laser system from a frequency doubled 
alexandrite laser, 9:23164 (J;US) 
LASL 
Americium Oxides 
Americium oxide production at Los Alamos National 
Laboratory: recovery up-exposures down, 9:23111 (J;US) 
Radiation Protection 
Americium oxide production at Los Alamos National 
Laboratory: recovery up-exposures down, 9:23111 (J;US) 
Research Programs 
NMR logging tool concept status, 9:23461 (RA;US) 
LATTICE FIELD THEORY 
Fermions 
Lattice degeneracies of fermions, 9:24005 (R;DE) 
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Monte Carlo Method 
Implementation of the microcanonical Monte Carlo simulation 
algorithm for SU(N) lattice gauge theory calculations, 
9:24022 (J;NL) 
Rest Mass 
Glueball masses on large lattices, 9:23983 (R;DE) 
SU-2 Groups 
Some numerical results about SU(2) and SU(3) lattice gauge 
theories, 9:24006 (R;FR) 
SU-3 Groups 
Some numerical results about SU(2) and SU(3) lattice gauge 
theories, 9:24006 (R;FR) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY 
Research Programs 
Energy and technology review, 9:23577 (R;US) 
LC-FINING 
Catalysts 
Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 
Process Development Units 
Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 
LEACHATES 
Acidification 
Natural acidity of waters in podzolized soils and potential 
impacts from acid precipitation, 9:23544 (R;US) 
Adsorption 
Soil attenuation of leachates from low-rank coal combustion 
wastes: a literature survey (116 references), 9:21787 (R;US) 
Chemical Composition 
Interactions of tailings leachate with local liner materials found 
at Canonsburg, Pennsylvania, 9:22004 (R;US) 
Natural acidity of waters in podzolized soils and potential 
impacts from acid precipitation, 9:23544 (R;US) 
Diffusion 
Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 1. A critical review. Final 
report, 9:23561 (R;US) 
Permeability 
Interactions of tailings leachate with local liner materials found 
at Canonsburg, Pennsylvania, 9:22004 (R;US) 
Physical Properties 
Resource Conservation and Recovery Act (RCRA) leachate 
analysis of slag from magnetohydrodynamics coal 
combustion, 9:21785 (J;US) 
Quantitative Chemical Analysis 
Resource Conservation and Recovery Act (RCRA) leachate 
analysis of slag from magnetohydrodynamics coal 
combustion, 9:21785 (J;US) 
Solubility 
Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 1. A critical review. Final 
report, 9:23561 (R;US) 
Sorption 
Chemical attenuation rates, coefficients, and constants in 
leachate migration. Volume 1. A critical review. Final 
report, 9:23561 (R;US) 
LEAD 
High resolution measurements of isotope shifts and hyperfine 
structure in stable and radioactive lead isotopes, 9:23915 
(RA;DE) 
Biological Effects 
Distribution and effects of intravenous lead in the fetoplacental 
unit of the rat, 9:23757 (J;US) 
Effect of dose level and pregnancy on the distribution and 
toxicity of intravenous lead in rats, 9:23758 (J;US) 
Compton Effect 
Comparison of Compton and Rayleigh scattering at 145 keV, 
9:23923 (R;BR) 
Corrosive Effects 
Liquid metal corrosion considerations in alloy development, 
9:22861 (R;US) 


LEAD 208 
Energy-Level Density 


Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Trace element uptake by field-grown food plants fertilized 
with wastewater sewage sludge, 9:23548 (J;US) 
Health Hazards 
Review of proposed EPA ambient lead criteria standard 
document. Final report. Task assignment No. 10, 9:23539 
(R;US) 
Molten Metal-Water Reactions 
Modeling of lithium-lead/water interactions in a fusion reactor 
design, 9:24523 (J;US) 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
Quantitative Chemical Analysis 
Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 
Rayleigh Scattering 
Comparison of Compton and Rayleigh scattering at 145 keV, 
9:23923 (R;BR) 
Retention 
Effect of dose level and pregnancy on the distribution and 
toxicity of intravenous lead in rats, 9:23758 (J;US) 


Sorption of lead, cadmium, arsenic, and selenium by coal, char, 
and ash, 9:21788 (RA;US) 
Standards 
Review of proposed EPA ambient lead criteria standard 
document. Final report. Task assignment No. 10, 9:23539 
(R;US) 
Tissue Distribution 
Distribution and effects of intravenous lead in the fetoplacental 
unit of the rat, 9:23757 (J;US) 
Effect of dose level and pregnancy on the distribution and 
toxicity of intravenous lead in rats, 9:23758 (J;US) 
LEAD 196 
Hyperfine Structure 
Isotope shifts and hyperfine structure splittings of the (6p? *Po 
- 6p7s *P,°) PbI resonance line in sup(196,197,197m,214)Pb, 
9:23916 (RA;DE) 
Spectral Shift 
Isotope shifts and hyperfine structure splittings of the (6p? *Po 
- 6p7s *P,°) PbI resonance line in sup(196,197,197m,214)Pb, 
9:23916 (RA;DE) 
LEAD 197 
Hyperfine Structure 
Isotope shifts and hyperfine structure splittings of the (6p? *Po 
- 6p7s *P,°) PbI resonance line in sup(196,197,197m,214)Pb, 
9:23916 (RA;DE) 
Spectral Shift 
Isotope shifts and hyperfine structure splittings of the (6p? *Po 
- 6p7s *P,°) PbI resonance line in sup(196,197,197m,214)Pb, 
9:23916 (RA;DE) 
LEAD 206 
Interacting Boson Model 
Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans 
LEAD 207 
Energy Levels 
Excitation of odd nucleus states at inelastic scattering of fast 
neutrons, 9:24121 (RA;SU;In Russian) 
Interacting Boson Model 
Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans) 
LEAD 208 
E3-Transitions 
Isoscalar octupole transition rates in ®°Ti, 5*Cr, and *°*Pb from 
model-independent analyses of 104 MeV a-particle 
scattering, 9:24139 (RA;DE) 
Energy-Level Density 
Exact calculation of level densities for non interacting many- 
fermion systems, 9:24276 (RA;US) 





LEAD 208 TARGET 
interacting Boson Mode! 


Interacting Boson Model 
Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans) 
M1-Transitions 
Calculation of M1 resonance in *°*Pb with account for the 
"Iplh + 3--phonon” configuration, 9:24251 (RA;SU;In 
Russian) 
Transient magnetic fields and M1 properties of nuclei near 
208 Pb, 9:24260 (R;CA) 
Magnetic Moments 
Transient magnetic fields and M1 properties of nuclei near 
208Pb, 9:24260 (R;CA) 
LEAD 208 TARGET 
Alpha Reactions 
New giant resonances at high excitation energy, 9:24115 
(R;FR) 
Deuteron Reactions 
Elastic scattering of deuterons on *°*Pb in an adiabatic 
approximation, 9:24249 (RA;SU;In Russian) 
Lithium 6 Reactions 
Inclusive y-ray spectra from *°*Pb bombarded by 73-156 MeV 
SLi ions, 9:24257 (RA;DE) 
Oxygen 16 Reactions 
Giant resonance and relativistic effects on sub-barrier heavy- 
ion elastic scattering, 9:24261 (J;NL) 
Photonuclear Reactions 
Study of photoproton yield from nuclei, 9:24085 (RA;SU;In 
Russian) 
LEAD 210 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
LEAD 214 
Hyperfine Structure 
Isotope shifts and hyperfine structure splittings of the (6p? *Po 
- 6p7s *P,°) PbI resonance line in sup(196,197,197m,214)Pb, 
9:23916 (RA;DE) 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Spectral Shift 
Isotope shifts and hyperfine structure splittings of the (6p? *Po 
- 6p7s *P,°) PbI resonance line in sup(196,197,197m,214)Pb, 
9:23916 (RA;DE) 
LEAD ISOTOPES 


See also LEAD 196 
LEAD 197 
LEAD 206 
LEAD 207 
LEAD 208 
LEAD 210 
LEAD 214 


Hyperfine Structure 
High resoiution measurements of isotope shifts and hyperfine 
structure in stable and radioactive lead isotopes, 9:23915 
(RA;DE) 
Quadrupole Moments 
Quadrupole moments of odd Pb isotopes from hyperfine 
structure of the (6p? *Po - 6p7s *P:°) atomic transition in 
Pol, 9:24259 (RA;DE) 
Spectral Shift 
High resolution measurements of isotope shifts and hyperfine 
structure in stable and radioactive lead isotopes, 9:23915 
(RA;DE) 
LEAD-ACID BATTERIES 
Temperature Effects 
Near-future aspects of thermal management of electric vehicle 
battery systems, 9:22837 (RA;XE) 
LEASES 
Environmental Impacts 
Outer continental shelf lease sales and the Department of the 
Interior's 5-year leasing plan, 9:21894 (B;US) 
Hearings 
Outer continental shelf lease sales and the Department of the 
Interior's 5-year leasing plan, 9:21894 (B;US) 
LECITHINS 
Biochemical Reaction Kinetics 
Interaction of plasma lipoproteins with phosphatidylcholine 
vesicles, 9:23579 (R;US) 
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Physical Chemistry 
Interaction of plasma lipoproteins with phosphatidylcholine 
vesicles, 9:23579 (R;US) 
LEGUMINOSAE 
See also ALFALFA 
Productivity 
Prosopis pod production: comparison of North American, 
South American, Hawaiin, and African germplasm in young 
plantations, 9:22149 (J;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEUCOCYTES 
See LEUKOCYTES 
LEUKEMIA 
Gene Recombination 
Nucleotide sequences of gag-pol regions that determine the Fv- 
1 host range property of BALB/c N-tropic and B-tropic 
murine leukemia viruses, 9:23590 (J;US) 
Genetics 
Nucleotide sequences of gag-pol regions that determine the Fv- 
1 host range property of BALB/c N-tropic and B-tropic 
murine leukemia viruses, 9:23590 (J;US) 
Radioinduction 
Cobalt-60 radiation leukemogenesis studies, 9:23725 (RA;US) 
Review of peripheral blood parameters in leukemic dogs that 
had been irradiated continuously beginning in utero, 9:23726 
(RA;US) 
LEUKEMIA VIRUSES 
DNA-Cloning 
Reversal of Fv-1 host range by in vitro restriction 
endonuclease fragment exchange between molecular clones 
of N-tropic and B-tropic murine leukemia virus genomes, 
9:23592 (J;US) 
Genetic Mapping 
Reversal of Fv-1 host range by in vitro restriction 
endonuclease fragment exchange between molecular clones 
of N-tropic and B-tropic murine leukemia virus genomes, 
9:23592 (J;US) 
LEUKEMOGENESIS 
Pathological Changes 
Enhancing effects of thymopoietin and T cell growth factor on 
mitogenic responsiveness and colony formation of 
lymphocytes from patients with preleukemia, 9:23684 
(RA;US) 
LEUKOCYTES 
See also LYMPHOCYTES 
Colony Formation 
Enhancing effects of thymopoietin and T cell growth factor on 
mitogenic responsiveness and colony formation of 
lymphocytes from patients with preleukemia, 9:23684 
(RA;US) 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL SCHEMES 
See ENERGY LEVELS 
LIBRARIES 
Automation 
Research library goes online: the use of DOBIS/LIBIS at the 
Sandia Technical Library, 9:24564 (R;US) 
Chemical Properties 
Air quality criteria for storage of paper-based archival records, 
9:23540 (R;US) 
Solar Heating Systems 
Perry Library solarization conversion, 9:22250 (R;US) 
Ventilation 
Measurement of the concentration of sulfur dioxide, nitrogen 
oxides, and ozone in the national archives building. Final 
report, 9:23505 (R;US) 
Windows 
Perry Library solarization conversion, 9:22250 (R;US) 
LI-DRIFTED GE DETECTORS 
yt-coincidence spectrometer on the base of two Ge(Li)- 
detectors, 9:23358 (RA;SU;In Russian) 
Cryostats 
Cryostat for Ge(Li)-detectors with automatic control of the 
temperature of balancing drift, 9:23388 (RA;SU;In Russian) 
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Efficiency 

Dependence of Ge detector relative efficiency on measuring 
geometry, 9:23344 (RA;CS;In Czech) 

Variation of Ge-detector efficiency with source diameter and 
radial source position, 9:23436 (J;GB) 

Fabrication 

Semiconductors detectors: basics principals, fabrication and 

repair, 9:23430 (R;BR;In Portuguese) 
Geometry 

Dependence of Ge detector relative efficiency on measuring 

geometry, 9:23344 (RA;CS;In Czech) 
Pulse Discriminators 

Rise-time discriminator used to improve performance of Ge(Li) 

detector, 9:23347 (RA;CS;In Slovak) 
Pulse Rise Time 

Rise-time discriminator used to improve performance of Ge(Li) 

detector, 9:23347 (RA;CS;In Slovak) 
Repair 

Semiconductors detectors: basics principals, fabrication and 

repair, 9:23430 (R;BR;In Portuguese) 
LI-DRIFTED SI DETECTORS 
Accuracy 

Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 

in tokamaks, 9:24439 (RA;SU;In Russian) 
Design 

Si(Li)-semiconductor detector-probe, 9:23421 (RA;SU;In 

Russian) 
Energy Resolution 

Measurement of factors influencing the energy resolution of X- 
ray spectrometers, 9:23420 (RA;SU;In Russian) 

Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 
in tokamaks, 9:24439 (RA;SU;In Russian) 

X-ray Si(Li)-spectrometers energy resolution limiting due to 
excessive consecutive background noise in the channel of 
field effect transistors, 9:23362 (RA;SU;In Russian) 

Fabrication 

Si(Li)-semiconductor detector-probe, 9:23421 (RA;SU;In 
Russian) 

Field Effect Transistors 

X-ray Si(Li)-spectrometers energy resolution limiting due to 
excessive consecutive background noise in the channel of 
field effect transistors, 9:23362 (RA;SU;In Russian) 

Impurities 

Dynamics of impurity clouds” in semiconductor detectors in 

an ultrasonic field, 9:23386 (RA;SU;In Russian) 
Performance 
Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 
in tokamaks, 9:24439 (RA;SU;In Russian) 
LIFE SHORTENING 
See LIFE SPAN 
LIFE SPAN 
Delayed Radiation Effects 
Limiting values for the RBE of fission neutrons at low doses 
for life shortening in mice, 9:23733 (J;US) 
LIGHT NUCLEI 
For nuclei with mass 1-40. 

See also BERYLLIUM 10 
BERYLLIUM 13 
BERYLLIUM 7 
BERYLLIUM 8 
BERYLLIUM 9 
BORON 10 
BORON 11 
CALCIUM 40 
CARBON 10 
CARBON 11 
CARBON 12 
CARBON 13 
CARBON 14 
CHLORINE 36 
CHLORINE 38 
DEUTERIUM 
HELIUM 3 
HELIUM 4 
HELIUM 5 
LITHIUM 5 
LITHIUM 6 
LITHIUM 7 
MAGNESIUM 24 
NEON 20 
NITROGEN 13 
NITROGEN 14 
NITROGEN 15 


OXYGEN 16 
OXYGEN 17 
OXYGEN 18 
PHOSPHORUS 28 
PHOSPHORUS 32 
SODIUM 22 
SODIUM 23 
SULFUR 32 
SULFUR 33 
SULFUR 34 
TRITIUM 


Cluster Model 
Present-day state of cluster model for light nuclei, 9:24322 
(RA;SU;In Russian) 
Decay 
Decay mechanism and the width of the giant dipole resonance 
of light nuclei (Z=6-20), 9:24084 (RA;SU;In Russian) 
Giant Resonance 
Decay mechanism and the width of the giant dipole resonance 
of light nuclei (Z=6-20), 9:24084 (RA;SU;In Russian) 
Proton Reactions 
Reaction of (p,2p) on light nuclei at the energy of 170 MeV, 
9:24039 (RA;SU;In Russian) 
Structure Functions 
Effect of confinement size on nuclear structure functions, 
9:24353 (R;GB) 
LIGHT SCATTERING 
Energy Losses 
Atmospheric transmittance model for a solar beam propagating 
between a heliostat and a receiver, 9:22208 (R;US) 
LIGHT SOURCES 
Cherenkov Radiation 
Vavilov-Cherenkov radiation as a source of photoradiation 
process in the electron tracks, 9:22084 (RA;HU) 
LIGHT TRANSMISSION 
Energy Losses 
Atmospheric transmittance model for a solar beam propagating 
between a heliostat and a receiver, 9:22208 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGHTING SYSTEMS 
Computerized Control Systems 
Lighting control and energy management, 9:22773 (BA;US) 
Energy Efficiency Standards 
Lighting Efficiency Standards Implementation Project, New 
York Support Office. Final technical report, 9:22757 (R;US) 
luminance 


Energy-based analysis of interior illumination systems in office 
buildings, 9:22758 (R;US) 
Power Demand 
Energy-based analysis of interior illumination systems in office 
buildings, 9:22758 (R;US) 
LIGHTNING ARRESTERS 
Lightning protection devices for high frequencies equipments, 
9:23202 (R;US) 
Protection against lightning surge voltages on communication 
lines and power lines, 9:22307 (R;US) 
LIGNITE 
Calorific Value 
Numerical modeling: a site selection tool for in-situ gasification 
of Texas lignite, 9:21690 (RA;US) 
Chemical Composition 
Numerical modeling: a site selection tool for in-situ gasification 
of Texas lignite, 9:21690 (RA;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also HILACS 
LAMPF LINAC 
SACLAY LINAC 
STANFORD 20-GEV LINAC 
STANFORD LINEAR COLLIDER 
UNILAC 


Beam Bunching 
Characteristics of a single bunch accelerated by the 35 MeV 
Osaka University Electron Linear Accelerator, 9:23288 
(RA;JP) 





Electron Beams 
SILUND-20 linear induction accelerator, 9:23261 (RA;SU;In 
Russian) 
Electron Guns 
Electron plasma source, 9:23284 (RA;SU;In Russian) 
Studies 


F 
Feasibility study of a 0.5 to 4 GeV linac-pulse stretcher 
electron accelerator, 9:23227 (R;US) 
High-Voltage Pulse Generators 
50 kV pulse shaper for a linear induction accelerator, 9:23233 
(RA;SU;In Russian) 
Nanosecond pulse formation in low-resistance lines using solid- 
state commutators, 9:23286 (RA;SU;In Russian) 
To the analysis of circuit solutions for nanosecond induction 
linear accelerators, 9:23263 (RA;SU;In Russian) 
On-Line Control Systems 
Interface for linking the VIDEOTON-340 display deVice with 
the PDP-8 type computer, 9:23217 (R;SU;In Russian) 
Performance 
Characteristics of a single bunch accelerated by the 35 MeV 
Osaka University Electron Linear Accelerator, 9:23288 
(RA;JP) 
Pulse Shapers 
Feasibility study of a 0.5 to 4 GeV linac-pulse stretcher 
electron accelerator, 9:23227 (R;US) 
LINEAR Z PINCH DEVICES 
Start-Up 
Initiation and accretion experiments on the HDZP, 9:24443 
(R;US) 
Thomson 


Scattering 
Annual report to the Laser Facility Committee 1983. UV 
radiation facility (Chapter 3), 9:24447 (R;GB) 
LIPOPROTEINS 
Biochemical Reaction Kinetics 
Interaction of plasma lipoproteins with phosphatidylcholine 
vesicles, 9:23579 (R;US) 
Physical Chemistry 
Interaction of plasma lipoproteins with phosphatidylcholine 
vesicles, 9:23579 (R;US) 
LIQUEFIED NATURAL GAS 
Gas Spills 
Analysis of Burro series 40-m* LNG spill experiments, 9:23527 
G;NL) ; 
Comparison of dense gas dispersion model simulations with 
Burro series LNG spill test results, 9:21911 (J;NL) 
Dispersal of LNG (liquefied natural gas) vapor clouds with 
water spray curtains. Phase 2. Wind tunnel and small-scale 
spill tests. Final report, December 1981-November 1983, 
9:21910 (R;US) 


Analysis of Burro series 40-m* LNG spill experiments, 9:23527 
(J;NL) 


Analysis of Burro series 40-m* LNG spill experiments, 9:23527 
(J;NL) 
Phase Transformations 
Analysis of Burro series 40-m* LNG spill experiments, 9:23527 
G;NL) 
LIQUID COLUMN CHROMATOGRAPHY 
Developments in open tubular liquid chromatography, 9:23025 


See LIQUID WASTES 
LIQUID FUELS 
See also FUEL OILS 
GASOLINE 
Chemical Composition 
Chemical comparisons of liquid fuel produced by 
thermochemical liquefaction of various biomass materials, 
9:22105 (J;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Convection 
Semi-empirical model for heat transfer coefficient in liquid 
metal turbulent flow, 9:22880 (RA;BR;In Portuguese) 


ERA-9/12 / 184S 


Heat Transfer 
Semi-empirical model for heat transfer coefficient in liquid 
metal turbulent flow, 9:22880 (RA;BR;In Portuguese) 
Turbulent Flow 
Semi-empirical model for heat transfer coefficient in liquid 
metal turbulent flow, 9:22880 (RA;BR;In Portuguese) 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS 
Calibration 
Simulation of the anti v sub(e) + p — n + e* reaction in a 
scintillation detector. Solution and comparison with 
experiment, 9:23336 (R;SU;In Russian) 
Computerized Simulation 
Simulation of the anti v sub(e) + p > n + e* reaction in a 
scintillation detector. Solution and comparison with 
experiment, 9:23336 (R;SU;In Russian) 


Mobile antinusub(e) oscillation experiment, 9:23340 (RA;HU) 
Neutrino Detection 
Neutrino physics at the Rutherford SNS, 9:23294 (RA;DE) 
Projection Spark Chambers 
Neutrino physics at the Rutherford SNS, 9:23294 (RA;DE) 
LIQUID SCINTILLATORS 
Lyoluminescence 
Low temperature radiation-induced reaction of luminol 
oxidation in frozen alkali solutions, 9:23099 (RA;HU) 
Performance Testing 
Methodology for the optimization of the estimation of tritium 
in urine by liquid scintillation counting, 9:23002 (R;CA) 
LIQUID WASTES 
See also WASTE WATER 
Ground Disposal 
Radioactive liquid wastes discharged to ground in the 200 
Areas during 1983, 9:22028 (R;US) 
Irradiation 
Waste water treatment by ionizing radiation, 9:22085 (RA;HU) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 
Neutron Diffraction 
Choice of moderator for a liquids diffractometer on a pulsed 
neutron source, 9:24367 (R;GB) 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 
Corrosive Effects 
Liquid metal corrosion considerations in alloy development, 
9:22861 (R;US) 
Electron-Atom Collisions 
Electron impact excitation of lithium 3S state in the 
intermediate energy, 9:23863 (RA;DE) 
Ionization and ns-np excitation asymmetry in polarized 
electron-polarized alkali atom collisions, 9:23852 (RA;DE) 
Scattering of slow electrons by Li atoms, 9:23839 (RA;DE) 
Total collisional cross-sections for esup(+-) scattering from Li 
atoms, 9:23820 (RA;DE) 
Metastable States 
Auger electron pumping of short wavelength lasers. Final 
report, February 9-September 30, 1983, 9:23155 (R;US) 
Positron-Atom Collisions 
Elastic scattering of positrons with hydrogen and lithium 
atoms at intermediate energies, 9:23909 (R;IT) 
Total collisional cross-sections for esup(+-) scattering from Li 
atoms, 9:23820 (RA;DE) 
LITHIUM 5 
Energy Levels 
SHe + a—p +d + a reaction at the alpha particle energy 
of 26,3 MeV and low-lying states of *Li, 9:24043 (RA;SU;In 
Russian) 
LITHIUM 6 
Cluster Model 
Calculation of the momentum distribution of the alpha- 
deuteron motion in ®Li, 9:24055 (RA;DE) 
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E2-Transitions 
Elastic and inelastic charge form factors of *Li: Application of 
algebraic programming to calculations in the generator 
coordinate method (GCM), 9:24093 (RA;DE) 
Electromagnetic Form Factors 
Elastic and inelastic charge form factors of *Li: Application of 
algebraic programming to calculations in the generator 
coordinate method (GCM), 9:24093 (RA;DE) 
LITHIUM 6 REACTIONS 
Breakup Reactions 
Internal break-up contributions in the *Li + ‘Ca interaction 
at 156 MeV, 9:24144 (RA;DE) 
Charge-Exchange Reactions 
Analysis of the '*C(®Li,*He)**N reaction, 9:24088 (RA;SU;In 
Russian) 
Heavy Ion Reactions 
Fusion and nonfusion phenomena in the ®*Li + “Ca reaction 
at 156 MeV, 9:24140 (RA;DE) 
Investigation of the *Li + “Ca interaction in a coincidence 
experiment, 9:24143 (RA;DE) 
Inclusive Interactions 
Inclusive y-ray spectra from 7°*Pb bombarded by 73-156 MeV 
Li ions, 9:24257 (RA;DE) 
Inelastic Scattering 
Study of isoscalar electric giant resonances by 156 MeV °Li- 
scattering and (*Li,*Li'n)-coincidence experiments, 9:24218 
(RA;DE) 
Knock-Out Reactions 
Study of isoscalar electric giant resonances by 156 MeV °Li- 
scattering and (®Li,*Li’n)-coincidence experiments, 9:24218 
(RA;DE) 
Nuclear Models 
SU(4) invariant model of quasi-elastic heavy ion reactions, 
9:24331 (RA;SU;In Russian) 
LITHIUM 6 TARGET 
Alpha Reactions 
Analysis of alpha reactions on lithium nuclei, 9:24062 
(RA;SU;In Russian) 
Chemical Preparation 
Targets of lithium and fluorine isotopes, 9:23051 (RA;SU;In 
Russian) 
Neutron Reactions 
HOTSPUR progress report: neutron source spectrum 
characterization, and ®Li(n,xa) and 7Li(n,xa) cross section 
determination, 9:24096 (R;US) 
Proton Reactions 
Measurement and analysis of angular correlation in the (p, 2p) 
reaction on ®Li at 47- and 70- MeV incident protons, 9:24072 
(RA;SU;In Rusvian) 
LITHIUM 7 
Giant Resonance 
Decay of dipole resonances of p shell nuclei, 9:24069 
(RA;SU;In Russian) 
LITHIUM 7 REACTIONS 
Excitation Functions 
Structure of excitation functions for channels of the formation 
of the short living ®He, *Li, °Li nuclei in the 7Li + *H 
reaction, 9:24046 (RA;SU;In Russian) 
LITHIUM 7 TARGET 
Alpha Reactions 
Analysis of alpha reactions on lithium nuclei, 9:24062 
(RA;SU;In Russian) 
Chemical Preparation 
Targets of lithium and fluorine isotopes, 9:23051 (RA;SU;In 
Russian) 
Neutron Reactions 
HOTSPUR progress report: neutron source spectrum 
characterization, and ®Li(n,xa) and 7Li(n,xa) cross section 
determination, 9:24096 (R;US) 
Proton Reactions 
Nuclear vetrex constants and spectroscopic factors according 
to precise data on (p, d) reactions on 7Li, °Be, °C and °F 
nuclei, 9:24073 (RA;SU;In Russian) 
LITHIUM ALLOYS 
Molten Metal-Water Reactions 
Modeling of lithium-lead/water interactions in a fusion reactor 
design, 9:24523 (J;US) 


LITHIUM BROMIDES 
L-S Coupling 
Spin-orbit effects in non-central-force systems: Host-lattice 
effects in F centers, 9:22995 (J;US) 
LITHIUM CHLORIDES 
L-S Coupling 
Spin-orbit effects in non-central-force systems: Host-lattice 
effects in F centers, 9:22995 (J;US) 
LITHIUM FLUORIDES 
Chemical Radiation Effects 
Solution dependence of the irradiated LiF crystals on the 
nature of radiation damages (Neutron fluence), 9:23101 
(RA;SU;In Russian) 
Dissolution 
Solution dependence of the irradiated LiF crystals on the 
nature of radiation damages (Neutron fluence), 9:23101 
(RA;SU;In Russian) 
L-S Coupling 
Spin-orbit effects in non-central-force systems: Host-lattice 
effects in F centers, 9:22995 (J;US) 
LITHIUM IODIDES 
L-S Coupling 
Spin-orbit effects in non-central-force systems: Host-lattice 
effects in F centers, 9:22995 (J;US) 
LITHIUM IONS 
Electron-Ion Collisions 
2°S excitation of heliumlike ions by electron impact, 9:23838 
(RA;DE) 
Rydberg States 
Model potential calculations for the ground and excited 
(Rydberg) states of the Li,*, Nao*, K2* ions core 
polarization effects, 9:23883 (RA;DE) 
LITHIUM OXIDES 
Electric Conductivity 
Advanced fuel cell development. Progress report, April-June 
1983, 9:22725 (R;US) 
LIVER 
Computerized Tomography 
Computer tomography of the liver and biliary tract, 9:23643 
(RA;BG;In Bulgarian) 
Radionuclide Kinetics 
Retention of plutonium in the beagle after gastrointestinal 
absorption, 9:23738 (J;US) 
Retention Functions 
Retention of plutonium in the beagle after gastrointestinal 
absorption, 9:23738 (J;US) 
LMFBR TYPE REACTORS 
See also BELOYARSK-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 


EBR-2 REACTOR 
SUPER PHENIX REACTOR 


Benchmarks 

Benchmark calculation programme concerning typical 
LMFBR structures, 9:22400 (R;XE) 

Computer Codes 

Benchmark calculation programme concerning typical 
LMFBR structures, 9:22400 (R;XE) 

Containment ; 
Analytical study of slug impact phenomena, 9:22567 (R;CH) 
Coupled fluid/structure response of a reactor cover to slug 

impact loading, 9:22566 (R;CH) 

Fluid Flow 
COMMIX-1A: a three-dimensional transient single-phase 

computer program for thermal hydraulic analysis of single 
and multicomponent systems. Volume II. Assessment and 
verification, 9:22418 (R;US) 

Fuel Cycle 
Basic analysis and comparison among GCFR and LMFBR 

characteristics in thorium cycle by diffusion theory in one 
energy group, 9:22412 (RA;BR;In Portuguese) 

Fuel Elements 
Increased burnup of fuel elements, 9:22325 (R;DE;In German) 

Fuel Plates 
Spatial homogenization for plate-type critical assemblies, 

9:22423 (J;US) 





Fuel Rods 
LMFBR for thorium utilization and for the U***/Th fuel rods 
specification, 9:22411 (RA;BR;In Portuguese) 
Fuel-Cladding Interactions 
Application of a unified deformation rate law to stress 
relaxation of AISI-type 316 stainless steel, 9:22427 (J;US) 
Loss of Coolant 
Two-phase flow and heat transfer problems of interest in liquid 
metal fast breeder reactor safety analysis, 9:22629 (BA;US) 
Neutron Diffusion Equation 
Basic analysis and comparison among GCFR and LMFBR 
characteristics in thorium cycle by diffusion theory in one 
energy group, 9:22412 (RA;BR;In Portuguese) 
Nuclear Fuels 
Thermodynamics and phase equilibria of the Pu-O system, 
9:22426 (J;US) 
Reactor Components 
Structural materials for breeder reactor cores and coolant 
circuits, 9:22399 (R;US) 
Reactor Cooling Systems 
Coolant circuit interaction with the coolant closed volume 
through a vertical rectangular opening, 9:22401 (R;SU;In 
Russian) 
Reactor Core Disruption 
Analytical study of slug impact phenomena, 9:22567 (R;CH) 
Coupled fluid/structure response of a reactor cover to slug 
impact loading, 9:22566 (R;CH) 
Reactor Cores 
Design and economic implications of heterogenity in an 
LMFBR core, 9:22425 (J;US) 
Intra-assembly flow redistribution in LMFBRs: A simple 
computational approach, 9:22432 (J;US) 
Reactor Materials 
Structural materials for breeder reactor cores and coolant 
circuits, 9:22399 (R;US) 
Steam Generators 
Dynamic stability experiments in LMFBR steam generator 
tubes, 9:22431 (J;US) 


Reflux capsule steam generator for sodium cooled reactors, 
9:22414 (R;XA) 
Training 
United States Department of Energy breeder reactor staff 
training domestic program, 9:22403 (R;US) 
LNG 


See LIQUEFIED NATURAL GAS 
LNG SPILLS 
See GAS SPILLS 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCA 
See LOSS OF COOLANT 
LOFT REACTOR 
Data Analysis 
Loft uncertainty analysis methodology, 9:22625 (J;US) 
Data Covariances 
Loft uncertainty analysis methodology, 9:22625 (J;US) 
Loss of Coolant 
Experimental loss-of-coolant accident, 9:22628 (BA;US) 
LONG TERM IRRADIATION 
See CHRONIC IRRADIATION : 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONGWALL MINING 
Methane degassing in high-output coal faces. Pt. 2, 9:21807 
(R;XE;In German) 
Dusts 
Dust sources and controls on the six US longwall faces having 
the most difficulty complying with dust standards. 
Information circular/1983, 9:21815 (R;US) 
Evaluate fundamental approaches to longwall dust control. 
Phase III report, 9:21806 (R;US) 
Evaluation of longwall dust sources. Open file report 15 Sep 
80-15 Apr 83, 9:21809 (R;US) 
Junctions 
Improvements of face-end technology, 9:21808 (R;XE;In 
German) 
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Mine Roadways 
Improvements of face-end technology, 9:21808 (R;XE;In 
German) 
LOOPS (COOLANT) 
See COOLANT LOOPS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOS ALAMOS SCIENTIFIC LABORATORY 
See LASL 
LOSS OF COOLANT 
Computer Calculations 

MABEL 2: a code to analyse cladding deformation in a loss of 

coolant accident. Part 4: coding details, 9:22558 (R;GB) 
Computer Codes 

MABEL 2: a code to analyse cladding deformation in a loss- 

of-coolant accident. Part 2: the equations, 9:22557 (R;GB) 
Computerized Simulation 

Analysis of small loss of coolant accidents in the primary 
system using RELAP 5 computer code, 9:22579 (RA;BR;In 
Portuguese) 

COBRA/TRAC, best-estimate analysis of a large-break 
accident in a PWR equipped with upper head injection, 
9:22603 (R;US) 

Fluid Flow 

Two-dimensional model with three regions for the reflooding 

study, 9:22580 (RA;BR;In Portuguese) 
Fuel Element Failure 

Multi-rod burst test under a loss-of-coolant accident condition, 
3. Experiment result of the bundle no. 7807, 9:22586 (R;JP;In 
Japanese) 

Heat Transfer 

Two-dimensional model with three regions for the reflooding 

study, 9:22580 (RA;BR;In Portuguese) 
Hydrogen 

Studies of hydrogen combustion in an intermediate-scale test 

facility, 9:22556 (R;US) 
Reactor Safety Experiments 

Evaluation report on CCTF Core-I reflood tests C1-5 (Run 
14), C1-7 (Run 16) and C1-14 (Run 23). Effects of initial clad 
temperature, 9:22585 (R;JP) 

Simulation 

Deformation and failure of Zircaloy fuel sheaths under LOCA 

conditions, 9:22555 (R;CA) 
Temperature Dependence 

Evaluation report on CCTF Core-I reflood tests C1-5 (Run 
14), C1-7 (Run 16) and Cl-14 (Run 23). Effects of initial clad 
temperature, 9:22585 (R;JP) 

Temperature Gradients 
Deformation and failure of Zircaloy fuel sheaths under LOCA 
conditions, 9:22555 (R;CA) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOSSES (ENERGY) 
See ENERGY LOSSES 
LOUISIANA 
Salt Caverns 

Feasibility evaluation alternatives for management of Strategic 
Petroleum Reserve Bayou Choctaw Caverns 15, 17 and 20, 
9:21897 (R;US) 

LOW BTU GAS 
150 to 250 Btu/ft® 
Purification 

Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, April 1981-July 1983, 9:21675 
(R;US) 

LOW LEVEL COUNTERS 
Li-Drifted Si Detectors 

Si(Li)-semiconductor detector-probe, 9:23421 (RA;SU;In 
Russian) 

LOWER HYBRID HEATING 

Heating and current drive by LH-waves on toroidal plasmas: 
problems and perspectives, 9:24403 (R;FR) 

Particle confinement during lower-hybrid current drive in the 
versator II tokamak, 9:24426 (R;US) 
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Computerized Simulation 
Computer simulation of lower hybrid heating and current drive 
in tokamaks. Final report, 9:24422 (R;US) 
Coupling 
Theory of mode conversion in inhomogeneous plasmas, 
9:24427 (R;US) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-LEVEL RADIOACTIVE WASTES 
Chemical Composition 
Defense waste salt disposal at the Savannah River Plant, 
9:22006 (R;US) 
Classification 
Meeting 10CFR61 radioisotopic identification requirements in 
the waste stream, 9:22051 (J;US) 


Integrity and leachability of radionuclides in cement packages 
of LWR concentrated waste liquid under high water 
pressure, 9:22070 (RA;JP;In Japanese) 

Transport 

Meeting 10CFR61 radioisotopic identification requirements in 

the waste stream, 9:22051 (J;US) 
LTH 
Radioimmunoassay 

Development and characterization of a homologous 
radioimmunoassay for deer mouse (Peromyscus maniculatus 
bairdii) prolactin, 9:23676 (J;US) 

LUCITE 
Sorptive Properties 

Sorption of selected radionuclides on various metal and 

polymeric materials, 9:23115 (J;GB) 
LUNGS 
Carcinomas 
Scintigraphy with gallium 67 and ytterbium 169 in patients 
with lung carcinomas, 9:23670 (RA;BG;In Bulgarian) 
Fibrosis 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
Pathological Changes 

Age-dependent pulmonary response of rats to ozone exposure, 

9:23760 (J;US) 
Scintiscanning 

Opportunities for prognosis with lung scintigraphy in patients 
with non-operative cancer, 9:23659 (RA;BG;In Bulgarian) 

Scintigraphy with gallium 67 and ytterbium 169 in patients 
with lung carcinomas, 9:23670 (RA;BG;in Bulgarian) 

LUTEOTROPIC HORMONE 
See LTH 
LUTETIUM 165 
Energy Levels 

Near-yrast spectroscopy of rare-earth nuclei. Yrast isomerism 

and bandcrossings, 9:24245 (R;SE) 
LUTETIUM 171 
Electron Capture Decay 

171Yb states excited in !74Lu decay, 9:24238 (RA;SU;In 

Russian) 
LUTETIUM 172 
Electron Capture Decay 
ey-coincidence spectra in the '”?Lu decay. Part 2, 9:24240 
(RA;SU;In Russian) 
LUTETIUM 173 
Electron Capture Decay 
Nuclear orientation of 1”*Lu(Gd), 9:24225 (RA;CS;In Czech) 
LWBR TYPE REACTORS 
Shielding 
LWR shielding benchmark calculations, 9:22428 (J;US) 
Shim Rods 
Thoria shim rod design for a light water breeder, 9:22416 


(R;US) 
LWGR TYPE REACTORS 
See also N-REACTOR 
Buildup 
Calculating the nuclear fuel burnup and transuranium isotope 
buildup in the RBMK type reactors, 9:22369 (R;SU;In 
Russian) 
Burnup 
Calculating the nuclear fuel burnup and transuranium isotope 
buildup in the RBMK type reactors, 9:22369 (R;SU;In 
Russian) 


Fuel Rods 
Calculational study of thermomechanical characteristics of fuel 
elements for power reactors, 9:22349 (R;SU;In Russian) 
Kinetics 


Calculating the nuclear fuel burnup and transuranium isotope 
buildup in the RBMK type reactors, 9:22369 (R;SU;In 
Russian) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 
Bioassay 


Adaptation of the natural killer cell chromium-51 release assay 
for the canine, 9:23586 (RA;US) 
Aberrations 


Chromosomal aberrations in lymphocytes from human 
peripheral blood, chronically irradiated in vitro at different 
temperature conditions, 9:23702 (RA;BG;In Bulgarian) 

Colony Formation 

Relation of age to lymphocyte radiosensitivity in vitro, 9:23729 

(RA;US) 


Relation of age to lymphocyte radiosensitivity in vitro, 9:23729 
(RA;US) 
Radiosensitivity Effects 
Chromosomal aberrations in lymphocytes from human 
peripheral blood, chronically irradiated in vitro at different 
temperature conditions, 9:23702 (RA;BG;In Bulgarian) 
Seasonal Variations 
Cycles in immunity in dog and man, 9:23685 (RA;US) 
Survival Curves 
Relation of age to lymphocyte radiosensitivity in vitro, 9:23729 
(RA;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Dehydrogenation 
Coal transformation chemistry. Final report, 9:21763 (R;US) 
R 


eflectivity 

Combustion properties of oxidized and weathered coals in a 
fluidized bed, 9:21834 (R;NL) 

Determination of underground coal gasification burn 
temperatures using thermal metamorphism of coal macerals 
as a geothermometer, 9:21703 (RA;US) 

MACHINING 
Monitoring 

Machine monitoring for turning machine (Hemispherical 
workpieces), 9:22913 (R;US) 

MACROPHAGES 
Cell Differentiation 

Studies on fibroblasts derived from canine fetal hematopoietic 
tissues: their role in the regulation of lymphohematopoiesis, 

9:23681 (RA;US) 


Cytotoxicity of ammonium metavanadate to cultured bovine 
alveolar macrophages, 9:23756 (J;US) 
Colony Formation 
Studies on fibroblasts derived from canine fetal hematopoietic 
tissues: their role in the regulation of lymphohematopoiesis, 
9:23681 (RA;US) 


Cytotoxicity of ammonium metavanadate to cultured bovine 
alveolar macrophages, 9:23756 (J;US) 
MAGELLANIC CLOUDS 
Cosmic Dust 
Conspicuous absence of normal graphite grains in the small 
magellanic cloud, 9:23796 (R;GB) 





MAGIC NUCLEI 
Graphite 


Graphite 
Conspicuous absence of normal graphite grains in the small 
magellanic cloud, 9:23796 (R;GB) 
MAGIC NUCLEI 
Clebsch-Gordan 


Coefficients 
Nucleus with closed shells as a example of exact solved 
fractional parentage problem, 9:24324 (RA;SU;In Russian) 
Energy Levels 
Quantum kinetic equation in magic nuclei with account for 
"Iplh + phonon” configuration, 9:24311 (RA;SU;In 
Russian) 
Fractional-Parentage Coefficients 
Nucleus with closed shells as a example of exact solved 
fractional parentage problem, 9:24324 (RA;SU;In Russian) 
Multipole Transitions 
Quantum kinetic equation in magic nuclei with account for 
"Ipth + phonon” configuration, 9:24311 (RA;SU;In 
Russian) 
MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGMA SYSTEMS 
Intrusion 
Incipient magma chamber formation as a result of repetitive 
intrusions, 9:22291 (J;IT) 
MAGNESIUM 
Ecological Concentration 
Trace element uptake by field-grown food plants fertilized 
with wastewater sewage sludge, 9:23548 (J;US) 


Transport phenomena in improved electrochemical cell design 
for the production of magnesium. Final report, 9:23069 
(R;US) 

Electron-Atom Collisions 

Direct contributions to electron induced multiple ionization of 

inner shells, 9:23871 (RA;DE) 
Inner-Shell Ionization 
Direct contributions to electron induced multiple ionization of 
inner shells, 9:23871 (RA;DE) 
MAGNESIUM 24 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
Energy Levels 

Analysis of polarization phenomena in proton inelastic 
scattering with excitation of different 4* states of **Mg and 
82S, 9:24111 (RA;SU;In Russian) 

Lifetimes of **Mg states by the Doppler shift attenuation in the 
(n, n'y) reaction, 9:24104 (RA;SU;In Russian) 

Excited States 
Nuclear energy levels and elementary particles, 9:24035 
ZA 


MAGNESIUM 24 TARGET 
Neutron Reactions 

Lifetimes of **Mg states by the Doppler shift attenuation in the 

(n, n'y) reaction, 9:24104 (RA;SU;In Russian) 
Oxygen 16 Reactions 

Analysis of the *Mg(?*O, '*O)**Mg(2*; 1.37 MeV) reaction, 

9:24101 (RA;SU;In Russian) 
Proton Reactions 

Analysis of polarization phenomena in proton inelastic 
scattering with excitation of different 4* states of **Mg and 
82S, 9:24111 (RA;SU;In Russian) 

Data analysis on proton scattering by **Mg at energy near 6 
MeV, 9:24106 (RA;SU;In Russian) 

Proton elastic scattering by **Mg nuclei in the energy range 
Esub(p)< approximately 15 MeV, 9:24107 (RA;SU;In 
Russian) 

MAGNESIUM ALLOYS 
Physical Radiation Effects 

Selection, qualification and research of radiation properties of 
AIMgSi alloy type RAIMg 2.5 for reactor construction, 
9:22897 (R;HU;In Russian) 

MAGNESIUM IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 
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Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

MAGNESIUM OXIDES 
Electric Conductivity 

Advanced fuel cell development. Progress report, April-June 

1983, 9:22725 (R;US) 
MAGNET COILS 
t 

Magnet alignment methods for the TARA and constance 

mirror machines, 9:24490 (RA;US) 
MAGNETIC ANALYZERS 
Calibration 
Charged particle magnetic analyzer calibration and calculation 
of its characteristics, 9:23280 (RA;SU;In Russian) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
Energy Transfer 

Experimental studies and computer simulation of the control of 
energy transfer using inductor-converter bridges, 9:24482 
(R;US) 

Research Programs 
Storage technologies, 9:22302 (BA;US) 
Superconducting Magnets 

Overview of the Tacoma Superconducting Magnetic Energy 

Storage (SMES) Project, 9:22631 (RA;US) 
MAGNETIC FIELDS \ 
Radiosensitivity Effects 

Combined influence of permanent magnetic field and gamma 
radiation on somatic mice cells, 9:23709 (RA;BG;In 
Bulgarian) 

MAGNETIC MATERIALS 
See also FERROMAGNETIC MATERIALS 
Radiation Scattering Analysis 

Band structure effects in the electronic properties of solids 

assessible in neutron scattering studies, 9:23005 (R;US) 
MAGNETIC MIRROR CONFIGURATIONS 
Cyclotron Radiation 
Electron cyclotron radiation from mirror-confined plasmas. 
Final report, 9:24421 (R;US) 
ECR Heating 
Constance B mirror machine, 9:24416 (RA;US) 
MAGNETIC MIRROR TYPE REACTORS 
Electron Temperature 
Electron pumping in a mirror reactor, 9:24414 (RA;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 


See also MFTF DEVICES 
TANDEM MIRRORS 


Bibliographies 

World survey of magnetic mirror confinement research 

facilities, 9:24499 (R;US) 
MAGNETIC PROBES 

Fiber optic current probe. Final report, September 1, 1983- 
February 29, 1984, 9:24424 (R;US) 

Research support for plasma diagnostics on Elmo Bumpy 
Torus - development of a multichannel Hall-probe based 
diamagnetic diagnostic instrument and observation and 
modeling of EBT electron rings. Final report, October 1, 
1982-September 30, 1983, 9:24445 (R;US) 

MAGNETIC REFRIGERATORS 

Double acting reciprocating magnetic refrigerator: recent 

improvements, 9:23128 (R;FR) 
MAGNETIC SPECTROMETERS 

Status of the low energy pion spectrometer project, 9:23416 
(RA;DE) 

Heavy Ion Spectrometers 

Characteristic features of the detection system of the magnetic 
spectrograph ‘Little John’, 9:23414 (RA;DE) 

First experience with the magnetic spectrograph ‘Little John’, 
9:23413 (RA;DE) 
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Position Sensitive Detectors 
Characteristic features of the detection system of the magnetic 
spectrograph ‘Little John’, 9:23414 (RA;DE) 
Remote Control 
Control of the magnetic spectrograph ‘Little John’, 9:23415 
(RA;DE) 
MAGNETOHYDRODYNAMICS 
Finite Difference Method 
Three-dimensional nonlinear incompressible MHD calculations, 
9:24468 (J;US) 
MAGNETOINDUCTION SENSORS 
Sensitivity 
Enchancing the sensitivity of magnetoinduction sensors for 
precise measurements of low intensity beams, 9:23278 
(RA;SU;In Russian) 
MAGNETOSHEATH 
Ion Beams 
Field-aligned ion beams upstream of the earth's bow shock: 
Evidence for a magnetosheath source, 9:23806 (J;US) 
MAHOGANY TREES 
See TREES 


Energy Source Development 
Agricultural fuel crops, 201-county Tennessee Valley region, 
9:22147 (R;US) 
Solar Drying 
Modified horizontal solar collector for low temperature grain 
drying, 9:22241 (R;US) 
MALFORMATIONS 
See also CONGENITAL MALFORMATIONS 
Diagnosis 
Roentgen diagnosis of the duodenal diverticuls and criteria for 
surgical treatment orientation, 9:23633 (RA;BG;In Bulgarian) 
MALIGNANCIES 
See NEOPLASMS 


Genetic Radiation Effects 
Genetic risks estimation from chronic gamma irradiation, 


9:23703 (RA;BG;In Bulgarian) 
MAMMARY GLANDS 
Carcinomas 
Advisability of the bone scintigraphy in patients with 
mammary gland carcinoma, 9:23671 (RA;BG;In Bulgarian) 
Radiation Doses 
Calculation of annual limits of intake of radionuclides by 
workers: significance of breast as an explicitly represented 
tissue, 9:24377 (J;GB) 
Radionuclide Kinetics 
Calculation of annual limits of intake of radionuclides by 
workers: significance of breast as an explicitly represented 
tissue, 9:24377 (J;GB) 
Scintiscanning 
Advisability of the bone scintigraphy in patients with 
mammary gland carcinoma, 9:23671 (RA;BG;In Bulgarian) 
X-Ray Radiography 
Roentgenologic hystology of surgical preparations of the 
mammary gland, 9:23662 (RA;BG;In Bulgarian) 
MAN 
All of mankind, of any age or of either sex. 
Biological Radiation Effects 
Risks to man from the exposure to low doses of ionizing 
radiations, 9:23695 (RA;BR;In Portuguese) 
Radiation Doses 
LIMCAL: a comprehensive food chain model for predicting 
radiation exposure to man in long-term nuclear waste 
management, 9:22073 (R;CA) 
Parameter values for the long-term nuclear waste management 
food chain model LIMCAL, 9:22074 (R;CA) 
MANAGEMENT 


See also DATA BASE MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
WASTE MANAGEMENT 


Utility management, lend me your ears, 9:22447 (J;US) 
MANGANESE 
Physical Properties 
Mcgraw-hill/cindas data series on material properties. Volume 
3-1. Properties of selected ferrous alloying elements. Data 
book, 9:22845 (R;US) 


MASS SPECTROMETERS 
Performance Testing 


Quantitative Chemical Analysis 
Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 
MANGANESE 53 
Particle Interactions 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
Shell Models 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
MANGANESE 55 
Energy Levels 
Excitation of odd nucleus states at inelastic scattering of fast 
neutrons, 9:24121 (RA;SU;In Russian) 
MANGANESE ALLOYS 
Magnetic Properties 
Magnetic excitations in transition-metal ferromagnets. Recent 
progress and future prospects on neutron scattering 
experiments, 9:22852 (R;US) 
Vickers Hardness 
Note on WC-hardmetals with Fe-Mn binders, 9:22942 
(RA;DE) 
MANGANESE COMPOUNDS 
See also MANGANESE OXIDES 
Toxicity 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
MANGANESE OXIDES 
Reports of the asahi glass foundation for industrial technology. 
Volume 34, 1979, 9:22650 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MARINE DISPOSAL 
Environmental Impacts 
Interim oceanographic description of the North-East Atlantic 
site for the disposal of low-level radioactive waste, 9:22014 
(R;XN) 


Technology Utilization 
Purchase of technology in the field of energy. An investigation 
of purchase of technology and other ways to initiate 
development of energy technology, 9:22671 (R;SE;In 
Swedish) 
MASERS 
Microwave Amplification by Stimulated Emission of Radiation. 
Cherenkoy Radiation 
Stimulated Cerenkov-Raman scattering. Final report, 9:23149 
(R;US) 
Dielectric Materials 
Stimulated Cerenkov-Raman scattering. Final report, 9:23149 
(R;US) 
Raman Spectra 
Stimulated Cerenkov-Raman scattering. Final report, 9:23149 
(R;US) 
MASS FORMULAE 
Nuclear mass formula with a neutron skin degree of freedom 
and finite-range model for the surface energy, 9:24349 
(R;US) 
MASS RADIUS (NUCLEAR) 
See NUCLEAR RADII 
MASS SPECTROMETERS 
See also SPARK MASS SPECTROMETERS 
Accuracy 
Feasibility tests on the use of a quadrupole mass spectrometer 
for sulphur isotope determinations, 9:23008 (RA;CA) 
Ton Sources 
Role of preasphaltenes in coal conversion reactions. Third 
quarterly report, 9:21767 (R;US) 
Magnetic Fields 
Mass spectrometer magnetic field stabilization by the nutation 
method, 9:23444 (RA;SU;In Russian) 
Performance Testing 
Role of preasphaltenes in coal conversion reactions. Third 
quarterly report, 9:21767 (R;US) 





Stability 
Mass spectrometer magnetic field stabilization by the nutation 
method, 9:23444 (RA;SU;In Russian) 
MASURIUM 
See TECHNETIUM 
MATERIAL BALANCE 
F 
Evaluation of thermophysical properties correlations for coal 
liquids with equations of state, 9:21757 (R;US) 
MATERIAL UNACCOUNTED FOR 
Errors 
International safeguards data management system. System 
description: Version 1.1.; Release PLI 82, 9:22078 (R;XE) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
- MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (POROUS) 
See POROUS MATERIALS 
MATERIALS RECOVERY 
Process Control 
Assessment of the environmental impact of power plant fly 
ash, 9:21802 (J;US) 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 
See SHIELDING MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 


Properties 
Examination of the size effects and data scatter observed in 
small-specimen cleavage fracture toughness testing, 9:23195 
(R;US) 
MATERIALS TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
FLOW MODELS 


NUCLEAR MODELS 
PARTICLE MODELS 


Comparative Evaluations 
Brookhaven National Laboratory Coastal Meteorology 
Program, 1972-1983, 9:23500 (R;US) 
Comparison of dense gas dispersion model simulations with 
Burro series LNG spill test results, 9:21911 (J; NL) 
MATRICES 
See also DENSITY MATRIX 


TOEPLITZ package users’ guide, 9:24533 (R;US) 
Numerical Solution 
TOEPLITZ package users’ guide, 9:24533 (R;US) 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also DENSIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
NUCLEAR REACTION ANALYZERS 
PHOTOMETERS 
RADIATION DETECTORS 
SPECTROMETERS 
SPECTROPHOTOMETERS 
THERMOCOUPLES 
Data Processing 
MET 8 - a comprehensive FORTRAN package with graphical 
output for processing data from an automated fuel-pin 
metrology rig, 9:22504 (R;GB) 
MEASURING METHODS 
Use of a more specific term is recommended. 
Comparative Evaluations 
Brookhaven National Laboratory Coastal Meteorology 
Program, 1972-1983, 9:23500 (R;US) 
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MECHANICAL STRUCTURES 
See also SUPPORTS 
Design 
OTEC (Ocean Thermal Energy Conversion) Stationkeeping 
Subsystems (SKSS): design criteria, 9:22230 (R;US) 
MECHANICAL VIBRATIONS 
Monitoring 
Monitoring stress in the turbine generator shaft, 9:22317 (J;US) 
MECHANICS 


See also FRACTURE MECHANICS 
ROCK MECHANICS 
SOIL MECHANICS 


Computer Codes 
JAC: a two-dimensional finite element computer program for 
the non-linear quasistatic response of solids with the 
conjugate gradient method, 9:24551 (R;US) 
MEDIASTINUM 
Computerized Tomography 
About the roentgenologic characteristic of mediastinal tumors 
with calcium precipitations, 9:23664 (RA;BG;In Bulgarian) 
Computer tomography for tumors and tumor-like diseases in 
the mediastinum, 9:23663 (RA;BG;In Bulgarian) 
Neoplasms 
About the roentgenologic characteristic of mediastinal tumors 
with calcium precipitations, 9:23664 (RA;BG;In Bulgarian) 
Computer tomography for tumors and tumor-like diseases in 
the mediastinum, 9:23663 (RA;BG;In Bulgarian) 
Tomography 
Diagnostics value of the sagital tomograms for changes in the 
hilus shadows, 9:23660 (RA;BG;In Bulgarian) 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELANOCYTES 
See ANIMAL CELLS 
MELEKESS-ARBUS REACTOR 
See ARBUS REACTOR 
MELTDOWN 
After-Heat Removal 
Summary of current knowledge in the field of debris bed 
cooling, 9:22576 (R;DE;In German) 
Computerized Simulation 
Numerical Methods in Non-Newtonian Flows, 9:22563 (R;SE) 
MEMBRANES 
See also MENINGES 
MUCOUS MEMBRANES 
PHOTOSYNTHETIC MEMBRANES 
Bentonite-stabilized CDA/CTA membranes for seawater 
desalination. Pt. 2, 9:23048 (R;DE;In German) 
Technology Assessment 
Membrane technology and applications: an assessment, 9:22800 
(R;US) 
Uses 
Membrane technology and applications: an assessment, 9:22800 
(R;US) 
MEMORY DEVICES 
Equipment Interfaces 
Some recommendations for the design of high-speed peripheral 
interfaces based on a broadcast bus. Final report, 9:24554 
(R;US) 
MENINGES 
Biomedical Radiography 
Diagnostic opportunities of the craniographic method for dura 
mater status determination in covered and open cranium 
fractures, 9:23608 (RA;BG;In Bulgarian) 
Injuries 
Diagnostic opportunities of the craniographic method for dura 
mater status determination in covered and open cranium 
fractures, 9:23608 (RA;BG;In Bulgarian) 
MERCURY 
Abundance 
Solar mercury abundance, 9:23792 (RA;DE) 
Autoionization 
Autoionization of Hg, Cd, and Zn atoms by electron impact 
ionization, 9:23036 (J;US) 





191S / ERA-9/12 


Chemisorption 
Adsorption of mercury by soils from oil shale development 
areas in the Piceance Creek basin of northwestern Colorado, 
9:21942 (J;US) 
Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Electron-Atom Collisions 
‘Triple’ electron scattering on mercury and xenon for complete 
evaluation of the scattering aniplitudes, 9:23854 (RA;DE) 
6s6p? resonances in e-Hg scattering, 9:23828 (RA;DE) 
Excitation of Hg-atoms by electron impact, 9:23857 (RA;DE) 
High resolution electron impact studies of mercury. Threshold 
excitation and the measurement of metastable excitation 
functions, 9:23829 (RA;DE) 
Impact excitation of the 7 *S,-state of mercury by polarized 
electrons, 9:23856 (RA;DE) 
Polarization of 254 nm mercury line radiation after impact 
excitation by polarized electrons, 9:23855 (RA;DE) 
Stepwise electron/laser excitation studies of atomic collisions, 
9:23840 (RA;DE) 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
Quantitative Chemical Analysis 
Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 
MERCURY 202 TARGET 
Neutron Reactions 
Solar mercury abundance, 9:23792 (RA;DE) 
MERCURY ISOTOPES 
Isotope Effects 
Isotopic effect origin of charge radii in sup(183-196)Hg, 
9:24227 (RA;SU;In Russian) 
Nuclear Radii 
Isotopic effect origin of charge radii in sup(183-196)Hg, 
9:24227 (RA;SU;In Russian) 
Isotopic shift and nucleus size, 9:24250 (RA;SU;In Russian) 
Spectral Shift 
Isotopic shift and nucleus size, 9:24250 (RA;SU;In Russian) 
MERCURY TELLURIDES 
Refractivity 
The refractive index of the ternary compounds Cd /SUB x/ 
Zn /SUB 1-x/ Te and Hg /SUB x/ Zn /SUB 1-x/ Te, 
9:23162 (J;US) 
MESOCRICETUS 
See HAMSTERS 
MESON EXCHANGE 
See BOSON-EXCHANGE MODELS 
MESON RESONANCES 
See also BARYONIUM 
ETA-958 RESONANCES 
TENSOR MESONS 
VECTOR MESONS 
Photoproduction 
Resonances in two-photon scattering, 9:23941 (RA;DE) 
Spin 
al experiment. On the glueball, 9:23962 (RA;JP;In Japanese) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-MESON INTERACTIONS 
Lagrangian Function 
Meson lagrangians of the U(3) group in the model with four- 
quark interactions, 9:23987 (R;SU) 
MESONS 
See also MESON RESONANCES 


PSEUDOSCALAR MESONS 
SCALAR MESONS 


Particle Production 
Nuclear energy levels and elementary particles, 9:24035 . 
(RA;ZA) 
METAGALAXY 
See UNIVERSE 


METAL INDUSTRY 
Heat Recovery 
Fluidized-Bed Waste-Heat Recovery System development. 
a report, 1 August 1981-31 January 1982, 9:22792 
;US) 
Fluidized-Bed Waste-Heat Recovery System development. 
Semiannual report, February 1-July 31, 1982, 9:22793 (R;US) 
Fluidized-Bed Waste-Heat Recovery System development. 
Semiannual report, 1 August 1982-31 January 1983, 9:22794 
(R;US) 
Fluidized bed waste heat recovery system. Annual report, 1 
October 1981-31 March 1983, 9:22797 (R;US) 
Fluidized-bed waste-heat recovery system development. 
Semiannual report, February 1, 1983-July 31, 1983, 9:22795 
(R;US) 
High temperature fluid-bed heat recovery for aluminum 
melting furnace, 9:22796 (R;US) 
METAL VAPOR LASERS 
Electrical Pumping 
Auger electron pumping of short wavelength lasers. Final 
report, February 9-September 30, 1983, 9:23155 (R;US) 
METALLIC GLASSES 
Physical Radiation Effects 
Irradiation of amorphous metallic alloys: defect production and 
local order evolution, 9:22858 (R;FR;In French) 
METALLURGY 
Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION. 
See also EXTRACTIVE METALLURGY 
Inorganic Ion Exchangers 
Application of inorganic ion exchangers to metallurgy. Report 
of investigations/1983, 9:23027 (R;US) 
Research Programs 
Metallurgy department progress report for the period 1 
January to 31 December 1982, 9:22906 (R;DK) 
METAL-METAL OXIDE BATTERIES 
See also NICKEL-CADMIUM BATTERIES 
Economic Analysis 
Technico-economic assessment of batteries for electric road 
vehicles, 9:22835 (RA;XE) 
Fabrication 
Fabrication and testing of solid-state cells, 9:22643 (RA;XE) 
Performance Testing 
Fabrication and testing of solid-state cells, 9:22643 (RA;XE) 
Technology Assessment 
Technico-economic assessment of batteries for electric road 
vehicles, 9:22835 (RA;XE) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
ZINC-BROMINE BATTERIES 
Performance 
LiAI/FeS cells with molten salt electrolyte, 9:22640 (RA;XE) 
Solid Electrolytes 
New solid electrolytes and applications to solid state batteries, 
9:22642 (RA;XE) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
BISMUTH 
CADMIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
POLONIUM 
RARE EARTHS 
THALLIUM 
TIN 


TRANSITION ELEMENTS 
ZINC 


De-Excitation 
Specific features of excitation and de-excitation of nuclear 
states in metals, 9:24200 (RA;SU;In Russian) 
Dislocations 
Dislocation-electron interactions in metals. Final report, 
9:22864 (R;US) 





METAL-WATER REACTIONS 
Electronic Structure 


Electronic Structure 
Dislocation-electron interactions in metals. Final report, 
9:22864 (R;US) 
Excitation 
Specific features of excitation and de-excitation of nuclear 
states in metals, 9:24200 (RA;SU;In Russian) 
Materials Recovery 
Assessment of the environmental impact of power plant fly 
ash, 9:21802 (J;US) 
Mechanical Properties 
Dislocation-electron interactions in metals. Final report, 
9:22864 (R;US) 
Radiation Absorption Analysis 
Surface chemical information from electron- and photon- 
stimulated desorption, 9:23042 (J;SE) 
METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
METAMORPHIC ROCKS 
Activation Analysis 
Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from ‘Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 


Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 

METEOROLOGY 
Measuring Methods 
Brookhaven National Laboratory Coastal Meteorology 
Program, 1972-1983, 9:23500 (R;US) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANATION 
Catalysis 

Model catalytic studies using metal single crystals, 9:23053 

(R;US) 
Computerized Simulation 

Great Plains ASPEN Model Development. Technical progress 

report, 2/1/84-2/29/84, 9:21681 (R;US) 


Desorption 

Methane degassing in high-output coal faces. Pt. 2, 9:21807 

(R;XE;In German) 
Gas Chromatography 

Laser modulated electron capture detection for gas 

chromatography, 9:23068 (J;US) 
Production 

Bioconversion of an industrial waste to methane gas, 9:22107 
(J;US) 

Characterization of gas produced by the anaerobic digestion of 
municipal solid waste, 9:22109 (J;US) 

Enhancement of methane gas production using an industrial 
waste in anaerobic digestion, 9:22108 (J;US) 

Environmental studies on methane production by anaerobic 
digestion of municipal wastes, 9:22104 (J;US) 

Methane plant. Final report, 9:22100 (R;US) 

Prototype demonstration studies of production of methane 
from municipal solid waste at Pompano Beach, Florida, 
9:22110 (J;US) 

Recovery 

Measurement of dynamic reservoir conditions. Technical 

progress report, November 1983, 9:21805 (R;US) 
METHANOGENIC BACTERIA 
Bioassay 

Slide immunoenzymatic assay for antigens on the bacterial 

surface, 9:23589 (J;AR) 
METHANOL 
Catalytic Reforming 

Reports of the asahi glass foundation for industrial technology. 

Volume 34, 1979, 9:22650 (R;US) 
Chemical Preparation 

Mechanistic studies of catalytic methanol synthesis. Final 

report, 9:22112 (R;US) 
Chemical Reaction Yield 

High Resolution Electron Energy Loss vibrational studies of 
CO coordination to the (1010) surface of ZnO, 9:23057 
(J;US) 
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Production 

Combined cycle energy plant based on peat, 9:22117 (R;SE;In 
Swedish) 

Feasibility study for early commercialization of a modular-unit 
dual fluidized-bed system for converting terrestrial biomass 
into alternate fuels. Final report, 9:22101 (R;US) 

Methanol synthesis gas from wood gasification, 9:22119 (J;US) 

Solvent Properties 

Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984, 9:21770 
(R;US) 

METHANOL PLANTS 
Efficiency 

Combined cycle energy plant based on peat, 9:22117 (R;SE;In 

Swedish) 


- METHANOTROPHIC BACTERIA 


Biochemistry 
Methylotrophic bacteria: biochemical diversity and genetics, 
9:23678 (J;US) 
Genetics 
Methylotrophic bacteria: biochemical diversity and genetics, 
9:23678 (J;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL BROMIDE 
Scavenging 
Yield of charged species produced by ionizing radiation at 
very short times in liquid decalins, 9:23100 (RA;HU) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYLBENZENE 
See TOLUENE 
METHYLENE RADICALS 
Electronic Structure 
Determination of energetics and spectra of simple molecular 
systems using theoretical methods (HO2i; CO and CS dimers; 
relativistic effects in methylene), 9:23052 (R;US) 
METHYL-FUEL 
See METHANOL 
METHYLIDENE RADICALS 
See METHYLENE RADICALS 
2-METHYLPROPENE 
Chemical Reaction Yield 
Reaction of CH2C(CHs)2OH radicals with cobalt(II) 
tetrasulfophthalocyanine in aqueous solutions. A pulse 
radiolytic study, 9:23104 (J;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MEXICO 
Thermoluminescent Dosimetry 
Development of thermoluminescent dosimeters (TLD) in 
Mexico, 9:23331 (RA;HU) 
MFTF DEVICES 
Prior to October 1977, MX DEVICES was used to index this 
concept. 
Design 
High field solenoids and cryogenic refrigeration system for the 
MFTF a + T tandem mirror facility, 9:24501 (R;US) 
Magnet Coils 
High field solenoids and cryogenic refrigeration system for the 
MFTF a + T tandem mirror facility, 9:24501 (R;US) 
Pressure Vessels 
Static and dynamic analyses on the MFTF-B vacuum vessel. 
Revision 1, 9:24518 (R;US) 
Refrigeration 
High field solenoids and cryogenic refrigeration system for the 
MFTF a + T tandem mirror facility, 9:24501 (R;US) 
MHD POWER PLANTS 
Performance 
Performance advantages of a gas-stream MHD retrofit, 9:22722 
(J;US) 
MICROBIAL PROCESSES 
See ANAEROBIC DIGESTION 
MICROCEPHALY 
See MALFORMATIONS 
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MICROCOMPUTERS 
See MICROPROCESSORS 

MICRODOSIMETRY 

Calculation Methods 

Determination of microdosimetric parameters in time-varying 
radiation fields: the variance-covariance method, 9:24378 
(J;US) 

MICROEARTHQUAKES 
Calderas 

Fault plane solutions for microearthquakes induced at the 
Fenton Hill hot dry rock geothermal site: Implications for 
the state of stress near a quaternary volcanic center, 9:22281 
(J;US) 

MICROPROCESSORS 
Multifunctional microprocessor, 9:24542 (R;SU;In Russian) 
Semiconductor Storage Devices 

Utilization of basic language programming with EEPROM 
technology for data acquisition applications and 
development, 9:24545 (R;US) 

MICROSOMES 
Toxicity 

Microsome-mediated cytotoxicity to CHO cells, 9:23680 
(J;NL) 

MICROWAVE EQUIPMENT 
See also SQUID DEVICES 

Mixed-mode distribution systems for high average power 

electron cyclotron heating, 9:24496 (R;US) 
Radiation Effects 

Transient response of GaAs microwave power FET to x-ray 

pulses, 9:23438 (R;US) 
Superconductors 

S-i-s mm-wave mixers and detectors. Final report, 9:23127 

(R;US) 
MICROWAVE RADIATION 
Amplification 

Usage of high-current relativistic electron beams for generation 

of microwave radiation, 9:23265 (RA;SU;In Russian) 
MIDAS COMPUTER 
Design 

Utilizing a multiprocessor architecture - The performance of 

MIDAS, 9:24556 (J;US) 
Performance 

Utilizing a multiprocessor architecture - The performance of 

MIDAS, 9:24556 (J;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 

MILITARY FACILITIES 
Energy Consumption 

Estimate of process energy consumption in DARCOM. Final 
report, 9:22782 (R;US) 

Use of the building loads analysis and system thermodynamics 
(BLAST) computer program to review new Army building 
designs for energy efficiency. Final report, 9:22740 (R;US) 

Passive Solar Heating Systems 

Passive solar design procedures for naval installations. Interim 

contract report, 9:22235 (R;US) 
MILITARY PERSONNEL 
Radiation Protection 

USA RADCON.-alpha teams: field exercise, 1982. Final report, 

9:23696 (R;US) 
MILK 
Contamination 

Cesium-137 and strontium-90 in dairy milk. Quarterly report 

lst and 2nd quarter 1983, 9:23555 (R;SE;In Swedish) 
Radioecological Concentration 

Cesium 137 and strontium 90 in dairy milk. Annual report 

1982, 9:23554 (R;SE;In Swedish) 
MILL TAILINGS 
Encapsulation 

Interactions of tailings leachate with local liner materials found 

at Canonsburg, Pennsylvania, 9:22004 (R;US) 
Leaching 

Interactions of tailings leachate with local liner materials found 

at Canonsburg, Pennsylvania, 9:22004 (R;US) 
Revegetation 

Plant taxonomic survey of the Uranium City region, Lake 

Athabasca north shore, emphasizing the naturally colonizing 


MIRRORS (MAGNETIC) 
Radiation Effects 


plants on uranium mine and mill wastes and other human- 
disturbed sites, 9:22069 (R;CA) 
Stabilization 
Long-term protection of uranium mill tailings, 9:22003 (R;US) 
Perspectives and issues in DOE remedial action programs, 
9:22052 (J;US) 
MINE ROADWAYS 
Strata Movement 
Improvements of face-end technology, 9:21808 (R;XE;In 
German) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL INDUSTRY 
Superconducting Magnets 
Superconducting magnetic separators for the mineral industry, 
9:21961 (RA;ZA) 
MINERAL WASTES 
Flocculation 
Dewatering of coal-clay waste slurries from preparation plants. 
Report of investigations/1983, 9:21782 (R;US) 


See also GARNETS 
ZEOLITES 


Availability 
Geopolitics of strategic and critical materials, 9:22669 (B;US) 
Catalytic Effects 
Optimization studies of various coal-conversion systems: a 
mathematical model for coal liquefaction in the solvent 
refined coal process. Final report, 9:21666 (R;US) 
Studies in coal liquefaction with application to the SRC and 
related processes. Final report, November 1978-September 
1983, 9:21669 (R;US) 
Imports 
Geopolitics of strategic and critical materials, 9:22669 (B;US) 
Radiation Effects 
Radiolysis in nature: Evidence from the Oklo natural reactors, 
9:21952 (R;US) 
MINERS 
See also COAL MINERS 
Occupational Safety 
Statistical methods applied to the study of respirable dust 
concentrations in uranium mines in Canada, 9:22077 (R;CA) 
Uranium mining - what are the issues, 9:22063 (R;CA) 
MINING 
See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Ventilation 
Atmospheric environment in South African underground 
mines, 9:21956 (RA;ZA) 
MINING EQUIPMENT 
See also ROOF BOLTS 
Fire Hazards 
Automatic fire protection for mobile underground mining 
equipment. Report of investigations/1983, 9:21813 (R;US) 
Fire Prevention 
Automatic fire protection for mobile underground mining 
equipment. Report of investigations/1983, 9:21813 (R:US) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRROR NUCLEI 
Mass Difference 
Mass difference of mirror nuclei, 9:24317 (RA;SU;In Russian) 
MIRRORS 
See also LASER MIRRORS 
Corrosion Protection 
Corrosion resistance of mirrors, 9:22935 (TJ;US) 
Corrosion Resistance 
Corrosion resistance of mirrors, 9:22935 (TJ;US) 
Radiation Effects 
Improvement of the damage threshold of high-reflectivity 
multidielectric coatings at 1,06 wm, 9:24485 (R;FR;In 
French) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 





MISCIBLE FLOODING 
Additives 


MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
Additives 
Enhanced oil recovery by CO. foam flooding. Annual report, 
October 1, 1982-September 30, 1983, 9:21864 (R;US) 
Bench-Scale Experiments 
Enhanced oil recovery by CO: foam flooding. Annual report, 
October 1, 1982-September 30, 1983, 9:21864 (R;US) 
MISGURNUS 
See FISHES 
MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Chemical Composition 
Increase in oxygen-to-metal (O/M) ratio of sintered pellet of 
uranium-plutonium mixed oxide stored at room-temperature, 
9:21969 (RA;JP) 
Computer Codes 
Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 
Criticality 
Experiment and analysis on reactivity decrease due to **1Pu 
decay in light-water moderated PuO2-UO; lattices, 9:22482 
(RA;JP) 
Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 
Cross Sections 
Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 
Deformation 
Measurement of stress-strain curves for (U, Pu)Os, 9:21971 
(RA;JP) 
Isotope Ratio 
Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 


Experiment and analysis on reactivity decrease due to **1Pu 
decay in light-water moderated PuO2-UO; lattices, 9:22482 
(RA;JP) 

Multiplication Factors 

Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 

Neutron Reactions 

Validation of KENO, ANISN and Hansen-Roach cross-section 
set on plutonium oxide and metal fuel system, 9:22481 
(RA;JP) 

Performance Testing 

Irradiation performance of (Th,U)O: fuel designed for 

advanced cycle applications, 9:22503 (R;CA) 
Physical Radiation Effects 

Irradiation performance of (Th,U)O2 fuel designed for 

advanced cycle applications, 9:22503 (R;CA) 


Measurement of stress-strain curves for (U, Pu)Os, 9:21971 
(RA;JP) 
Reactivity 
Experiment and analysis on reactivity decrease due to *41Pu 
decay in light-water moderated PuO2-UO; lattices, 9:22482 
(RA;JP) 
Storage 
Increase in oxygen-to-metal (O/M) ratio of sintered pellet of 
uranium-plutonium mixed oxide stored at room-temperature, 
9:21969 (RA;JP) 
Strains 
Measurement of stress-strain curves for (U, Pu)Oz, 9:21971 
(RA;JP) 
Thermal Conductivity 
Measurements of thermal conductivity for (U sub(0.7), Pu 
sub(0.3))O sub(2-x) fuels, 9:21970 (RA;JP) 


ERA-9/12 / 194S 


Thermal Stresses 
Measurement of stress-strain curves for (U, Pu)Os, 9:21971 
(RA;JP) 
MOATA REACTOR 
Fuel Elements 
Reduced enrichment fuel and its reactivity effects in the 
University Training Reactor Moata, 9:22532 (R;AU) 
MOBILITY 
Not for material movement; see also TRANSPORT. 
Control 
Enhanced oil recovery by CO2 foam flooding. Annual report, 
October 1, 1982-September 30, 1983, 9:21864 (R;US) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MODERATELY ENRICHED URANIUM 
5 - 80 per cent. 
Reactivity 
Reduced enrichment fuel and its reactivity effects in the 
University Training Reactor Moata, 9:22532 (R;AU) 
MODERATORS 
See also descriptors for specific moderator materials. 
Flow Models 
Numerical simulation of moderator flow and temperature 
distributions in a CANDU reactor vessel, 9:22378 (R;CA) 
Group Constants 
Study on thermal neutron spectra in reactor moderators by 
time-of-flight method, 9:22477 (R;JP;In Japanese) 
Neutron Spectroscopy 
Study on thermal neutron spectra in reactor moderators by 
time-of-flight method, 9:22477 (R;JP;In Japanese) 
Time-of-Flight Method 
Study on thermal neutron spectra in reactor moderators by 
time-of-flight method, 9:22477 (R;JP;In Japanese) 
MODIFIED IN-SITU PROCESSES 
Waste Water 
Wastewater treatment study: MIS retorts. Naval Oil Shale 
Reserves Management Support and Systems Engineering 
Project, 9:21931 (R;US) 
MOESSBAUER EFFECT 
Emission Spectroscopy 
Moessbauer emission spectroscopy and after-effects of nuclear 
transformations, 9:24379 (R;FR) 
Gamma Spectra 
Tables for calculation of nuclear gamma-resonance spectra in 
combined hyperfine interaction, 9:24031 (RA;SU;In Russian) 
Tables 
Tables for calculation of nuclear gamma-resonance spectra in 
combined hyperfine interaction, 9:24031 (RA;SU;In Russian) 
MOESSBAUER SPECTROMETERS 
Background Noise 
Precision technique for determination of Moessbauer 
spectroscopy background in geometries of transmission and 
scattering, 9:23446 (RA;SU;In Russian) 
Isotopes 
Criterion of "spectrometricity” of Moessbauer isotopes, 9:23445 
(RA;SU;In Russian) 
MOLECULAR IONS 
Coordinate the above descriptor with a descriptor for the specific 
ion. 


See also HYDROGEN IONS 2 PLUS 
HYDROGEN IONS 3 PLUS 
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Rydberg States 
Model potential calculations for the ground and excited 
(Rydberg) states of the Lisi, Naz*, K2* ions core polarization 
effects, 9:23883 (RA;DE) 
Spectra 
Determination of energetics and spectra of simple molecular 
systems using theoretical methods (HO.*; CO and CS 
dimers; relativistic effects in methylene), 9:23052 (R;US) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 
Configuration Interaction 
Application of the graphical unitary group approach to the 
energy second derivative for CI wave functions via the 
coupled perturbed CI equations, 9:23921 (R;US) 
MOLECULAR WEIGHT 
Correlations 
Synthetic fuel aromaticity and staged combustion, 9:21724 
(R;US) 
Data Processing 
GPC data processing system, 9:23448 (R;JP;In Japanese) 
MOLECULES 
Detection 
Ultrasensitive laser detection of atoms and molecules, 9:23004 
(R;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Anodes 
Development of molten carbonate fuel cell technology. 
Technical progress report, July-September 1983, 9:22726 
(R;US) 
Catalysts 
Development of molten carbonate fuel cell technology. 
Technical progress report, July-September 1983, 9:22726 
(R;US) 


Advanced fuel cell development. Progress report, April-June 

1983, 9:22725 (R;US) 
Design 

Development of molten carbonate fuel cell power plant 
technology. Quarterly technical progress report No. 12, July 
1-September 30, 1982, 9:22727 (R;US) 

Development of molten carbonate fuel cell power plant 
technology. Quarterly technical progress report No. 11 for 
April 1-June 30, 1982, 9:22728 (R;US) 

Electrocatalysts 

Development of molten carbonate fuel cell power plant 
technology. Quarterly teclinical progress report No. 11 for 
April 1-June 30, 1982, 9:22728 (R;US) 

Fuel Gas 

Status of METC investigations of coal gas desulfurization at 

high temperature, 9:21677 (R;US) 
Fuel Systems 

Status of METC investigations of coal gas desulfurization at 
high temperature, 9:21677 (R;US) 

Studies involving high temperature 
desulfurization/regeneration reactions of metal oxides for 
fuel cell development. Final report, 9:21674 (R;US) 

Fuels 

Molten carbonate fuel cell powerplant desulfurization systems. 
Final report, November 1978-November 1979, 9:21673 
(R;US) 

Performance Testing 

Development of molten carbonate fuel cell power plant 
technology. Quarterly technical progress report No. 12, July 
1-September 30, 1982, 9:22727 (R;US) 

MOLTEN METAL-WATER REACTIONS 

Determination of the interaction between jets of hot tin melt 
and water triggered directly or by shock waves, 9:22878 
(R;DE;In German) 

MOLTEN SALT COOLANTS 
See MOLTEN SALTS 


MOLTEN SALT REACTORS 
Information Systems 
Factographic information system for the molten salt nuclear 
reactors, 9:22366 (R;SU;In Russian) 
MOLTEN SALTS 
Binary Mixtures 
Molecular dynamics studies of complexing in binary molten 
salts. I. Molten MAX4,, 9:22992 (J;US) 
Excited States 
Ground-state properties and optical excitations of a solvated 
electron in molten alkali halides, 9:23049 (R;IT) 
Solvated Electrons 
Ground-state properties and optical excitations of a solvated 
electron in molten alkali halides, 9:23049 (R;IT) 
Structure Factors 
Molecular dynamics studies of complexing in binary molten 
salts. I. Molten MAX, 9:22992 (J;US) 
MOLYBDENUM 
Absorption Spectra 
Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-AlzOs samples, 9:21748 (J;US) 
Biological Effects 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Catalytic Effects 
Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-AlOs samples, 9:21748 (J;US) 
SRC-I naphtha hydrotreating study pilot plant and oxygen 
analytical studies. Final technical report, 9:21722 (R;US) 
Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Emissivity 
Optical properties of metallic surfaces, small particles and 
composite coatings. Final technical report, August 1, 1980- 
September 14, 1982, 9:22266 (R;US) 
Reduction 
Correlation between thiophene hydrodesulfurization cuae 
and the number of first sulfur neighbors as determined b 
EXAFS in sulfided CoMo/y-Al,Os samples, 9:21748 (J; US) 
Sulfidation 
Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-AlOs samples, 9:21748 (J;US) 
MOLYBDENUM 100 TARGET 
Proton Reactions 
Density dependence of the effective nucleon-nucleon forces 
and interaction of 25.7 MeV protons with Mo isotopes, 
9:24202 (RA;SU;In Russian) 
MOLYBDENUM 87 
Quadrupole Moments 
Quadrupole moment of *’Mo, 9:24219 (RA;DE) 
MOLYBDENUM 93 
Isomeric Transitions 
E4+M5 multipolarity mixing of y rays of 263 keV in **Mo, 
9:24184 (RA;SU;In Russian) 
MOLYBDENUM 94 TARGET 
Proton Reactions 
Density dependence of the effective nucleon-nucleon forces 
and interaction of 25.7 MeV protons with Mo isotopes, 
9:24202 (RA;SU;In Russian) 
MOLYBDENUM 96 
Energy-Level Transitions 
Direction correlation of gamma radiation of ®*Mo, 9:24185 
(RA;SU;In Russian) 
MOLYBDENUM 96 TARGET 
Proton Reactions 
Density dependence of the effective nucleon-nucleon forces 
and interaction of 25.7 MeV protons with Mo isotopes, 
9:24202 (RA;SU;In Russian) 
MOLYBDENUM 98 TARGET 
Photonuclear Reactions 
Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 





Corrosion 


MOLYBDENUM ALLOYS 
See also STAINLESS STEEL-316 
Corrosion Resistance 

Corrosion behavior of experimental Ni-Cr-Mo-W-AI-Ti-Zr-C 

alloys in simulated advanced-HTGR helium, 9:22870 (R;US) 
Mechanical Properties 

MechanicAl-property data Ti-6al-2Zr-2Sn-2mo-2Cr alloy. 

solution treated and aged plate, 9:22847 (R;US) 
MOLYBDENUM CARBIDES 
Chemical Preparation 

Note on the preparation of powders for cemented carbides, 

9:22946 (RA;DE) 
Fracture Properties 

Hard metals based on titanium and molybdenum carbides, 
9:22943 (RA;DE) 

Influence of NbC-additions to TiC-MoCsub(x)-hard metals, 
9:22944 (RA;DE;In German) 

Production 

Note on the preparation of powders for cemented carbides, 

9:22946 (RA;DE) 
MOLYBDENUM COMPLEXES 
Catalytic Effects 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 

Chemical Preparation 

Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 

Syntheses and structures of new molybdenum complexes with 
dithiobenzoate and dimercaptotoluene ligands. Structural 
comparisons in a series of dithiolate-bridged dimers of 
molybdenum(III), 9:23058 (J;US) 

Photolysis 

Syntheses and structures of new molybdenum complexes with 
dithiobenzoate and dimercaptotoluene ligands. Structural 
comparisons in a series of dithiolate-bridged dimers of 
molybdenum(III), 9:23058 (J;US) 

MOLYBDENUM IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 132121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

MOLYBDENUM SELENIDES 
Ferromagnetism 

Temperature-dependent sinusoidal magnetic order in the 

superconductor HoMo¢Ses, 9:22993 (J;US) 
Neutron Diffraction 

Temperature-dependent sinusoidal magnetic order in the 

superconductor HoMo¢Ses, 9:22993 (J;US) 
MONITORED RETRIEVABLE STORAGE 

Monitored retrievable storage program. Status and plans for 

meeting NWPA requirements, 9:21985 (R;US) 
Cost 

Monitored Retrievable Storage conceptual system study: 
concrete storage casks, 9:21980 (R;US) 

Monitored Retrievable Storage conceptual system study: cask- 
in-trench, 9:21981 (R;US) 


Monitored Retrievable Storage conceptual system study: 
concrete storage casks, 9:21980 (R;US) 
Monitored Retrievable Storage conceptual system study: cask- 
in-trench, 9:21981 (R;US) 
Life-Cycle Cost 
Monitored Retrievable Storage conceptual system study: 
concrete storage casks, 9:21980 (R;US) 
Monitored Retrievable Storage conceptual system study: cask- 
in-trench, 9:21981 (R;US) 
Operating Cost 
Monitored Retrievable Storage conceptual system study: 
concrete storage casks, 9:21980 (R;US) 
Monitored Retrievable Storage conceptual system study: cask- 
in-trench, 9:21981 (R;US) 
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MONITORING (BEAM) 

See BEAM MONITORING 
MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCARBOXYLIC ACIDS 


See also ACETIC ACID 
OLEIC ACID 


Metabolism 
Metabolism of fatty acids by Syntrophomonas wolfei. Progress 
report, March 15, 1983-December 15, 1984, 9:23677 (R;US) 
MONTAN WAXES 
See WAXES 
MONTANA 
Geological Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum Deposits 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Petroleum potential of Wilderness Lands in Montana, 9:21853 
(RA;US) 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 
Stratigraphy 
Petroleum potential of Wilderness Lands in Montana, 9:21853 
(RA;US) 
MONTE CARLO METHOD 
A generalized source sampling concept for MCNP and 
applications in radiation transport, 9:22487 (J;US) 
MOORINGS 
Oscillations 
OTEC (Ocean Thermal Energy Conversion) CWP (Cold 
Water Pipe) Laboratory Test Program. Ocean System 
Operations Project. Final report, 9:22225 (R;US) 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
Research Programs 
Potential for development of underground coal gasification in 
the bituminous coal resource, 9:21694 (RA;US) 
MOUND LABORATORY 
Quality Control 
Batch and continuous recrystallization of secondary explosives, 
9:23464 (R;US) 
Safeguards 
Batch and continuous recrystallization of secondary explosives, 
9:23464 (R;US) 
MTR REACTOR 
Fuel Elements 
Nondestructive analysis of uranium mass in MTR fuel 
elements, 9:22537 (RA;BR;In Portuguese) 
Nondestructive Analysis 
Nondestructive analysis of uranium mass in MTR fuel 
elements, 9:22537 (RA;BR;In Portuguese) 
MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES 
Histology 
Mucosal structure and radon in head carcinoma dosimetry, 
9:23739 (J;GB) 
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Morphological Changes 
Mucosal structure and radon in head carcinoma dosimetry, 
9:23739 (J;GB) 
MUF 
See MATERIAL UNACCOUNTED FOR 
MULE DEER 
See DEER 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Beam Production 
Comparison of methods of producing very highly stripped 
uranium beams, 9:23302 (R;US) 
X-Ray Spectroscopy 
Semiconductor X-ray spectrometer in a multicharged ion 
source beam, 9:23425 (R;SU;In Russian) 
MULTI-ELEMENT ANALYSIS 
For analysis of 2 or more elements or isotopes of different 
elements. 
Computer Codes 
Computer program complex for automatic processing of data 
of multielement neutron activation analysis, 9:23020 
(RA;SU;In Russian) 
Data Processing 
Computer program complex for automatic processing of data 
of multielément neutron activation analysis, 9:23020 
(RA;SU;In Russian) 
MULTIPHASE FLOW 
Conservation Laws 
Time averaging of volume-averaged conservation equations of 
multiphase flow, 9:23175 (J;US) 
Flow Models 
Reservoir modeling for lenticular sands, 9:21915 (RA;US) 
Time Dependence 
Time averaging of volume-averaged conservation equations of 
multiphase flow, 9:23175 (J;US) 
MULTIWIRE DRIFT CHAMBERS 
See DRIFT CHAMBERS 
MULTIWIRE IONIZATION CHAMBERS 
Particle Identification 
Technique for identification of heavy ions with the help of a 
multielectrode ionization chamber, 9:23376 (RA;SU;In 
Russian) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Angular Distribution 
Testing the device angular resolution by means of -scattering, 
9:23395 (R;SU;In Russian) 
Calibration 
Testing the device angular resolution by means of p-scattering, 
9:23395 (R;SU;In Russian) 
Data Processing 
Apparatus for readout and digital processing of data from 
multiwire proportional chambers with delay lines, 9:23400 
(R;SU;In Russian) 
Efficiency 
Development and test of MWPC’s for neutron induced 
reactions, 9:23409 (RA;DE) 
Readout Systems 
Apparatus for readout and digital processing of data from 
multiwire proportional chambers with delay lines, 9:23400 
(R;SU;In Russian) 
Spatial Resolution 
Testing the device angular resolution by means of y-scattering, 
9:23395 (R;SU;In Russian) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Anaerobic Digestion 
Characterization of gas produced by the anaerobic digestion of 
municipal solid waste, 9:22109 (J;US) 
Environmental studies on methane production by anaerobic 
digestion of municipal wastes, 9:22104 (J;US) 
Prototype demonstration studies of production of methane 
from municipal solid waste at Pompano Beach, Florida, 
9:22110 (J;US) 


Biological Effects 
Determination of bioactivity of chemical fractions of liquid 
wastes using freshwater and saltwater algae and crustaceans, 
9:23752 (J;US) 
Energy Recovery 
Net energy from municipal solid waste, 9:22121 (BA;US) 
Review of municipal waste-to-energy technologies - 1981, 
9:22829 (BA;US) 
Fractionation 
Determination of bioactivity of chemical fractions of liquid 
wastes using freshwater and saltwater algae and crustaceans, 
9:23752 (J;US) 
Waste Management 
Review of municipal waste-to-energy technologies - 1981, 
9:22829 (BA;US) 
Waste Processing 
Environmental studies on methane production by anaerobic 
digestion of municipal wastes, 9:22104 (J;US) 
MUNITIONS 
See ORDNANCE 
MUON DETECTION 
Si Semiconductor Detectors 
Muon flux measurement with silicon detectors in the CERN 
neutrino beams, 9:23329 (R;CH) 
MUON NEUTRINOS 
Rest Mass 
Method of muon neutrino mass determination, 9:23957 
(RA;CS;In Czech) 
MUON REACTIONS 
Giant Resonance Model 
Analysis of the (up,n)reaction on the “Ca nucleus in the 
framework of the generalized model of the multipole giant 
resonance decay, 9:24119 (RA;SU;In Russian) 
MUONIC ATOMS 
Hyperfine Structure 
Hyperfine splitting in muonic atoms in the theory of finite 
Fermi systems, 9:24253 (RA;SU;In Russian) 
P Invariance 
Polarization mechanism of parity nonconservation in light 
muonic atoms (on the problem of observation of weak 
neutral muon-nucleon interaction), 9:23911 (RA;SU;In 
Russian) 
Perturbed Angular Correlation 
Perturbed angular correlations in muonic atoms, 9:23919 
(RA;DE) 
MUONIC MOLECULES 
Weak Particle Decay 
Muon decay from p-molecular states, 9:23910 (R;IT) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGEN SCREENING 
Sensitivity 
Use of four short-term tests to evaluate the mutagenicity of 
municipal water, 9:23567 (J;US) 
MUTAGENESIS 
Meetings 
Proceedings of the 6. Annual Symposium of the ACIESP. 
Environmental mutagenesis and carcinogenesis, 9:23744 
(R;BR;In Portuguese) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MX DEVICES 
See MFTF DEVICES 
MYOCARDIUM 


Perfusion myocardial scintigraphy in physical loading 
conditions on gamma camera nuclear ohaio sigma 410, 
9:23672 (RA;BG;In Bulgarian) 





NAI DETECTORS 
Performance 


Performance of a high-resolution modular NaI-detector, 
9:23406 (RA;DE) 
NAPHTHA 
Boiling point range 0-204°C. 
Chemical 


SRC-I naphtha hydrotreating study pilot plant and oxygen 
analytical studies. Final technical report, 9:21722 (R;US) 


SRC-I naphtha hydrotreating study pilot plant and oxygen 
analytical studies. Final technical report, 9:21722 (R;US) 


SRC-I naphtha hydrotreating study pilot plant and oxygen 
analytical studies. Final technical report, 9:21722 (R;US) 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL BUREAU OF STANDARDS REACTOR 
See NBSR REACTOR 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL REACTOR TESTING STATION BURST FA 
See PBF REACTOR 
NATIONAL SECURITY 
Minerals 
Geopolitics of strategic and critical materials, 9:22669 (B;US) 
NATO 
North Atlantic Treaty Organization. 
Nuclear Weapons 

NATO's theater nuclear forces: a coherent strategy for the 
1980s, 9:23467 (R;US) 

Research and analytical evaluation of the Soviet Union and 
modernization of nuclear weapons forces in Europe. Final 
report, 15 May 80-30 Mar 82, 9:23466 (R;US) 

NATURAL ACTIVITY 

See NATURAL RADIOACTIVITY 
NATURAL GAS 

See also LIQUEFIED NATURAL GAS 


Understanding natural gas price decontrol, 9:21908 (B;US) 
Energy Models 
Overview of changes to the Production of Onshore Lower-48 
Oil and Gas Model Methodology, 9:21887 (R;US) 
Environmental Transport 
Analysis of Burro series 40-m* LNG spill experiments, 9:23527 
GJ;NL) 
Comparison of dense gas dispersion model simulations with 
Burro series LNG spill test results, 9:21911 (J;NL) 


Analysis of Burro series 40-m* LNG spill experiments, 9:23527 
(J;NL) 


Understanding natural gas price decontrol, 9:21908 (B;US) 
Mathematical Models 
Comparison of dense gas dispersion model simulations with 
Burro series LNG spill test results, 9:21911 (J;NL) 
Production 
Overview of changes to the Production of Onshore Lower-48 
Oil and Gas Model Methodology, 9:21887 (R;US) 
Research Programs 
Annual research plan, 1983-84, 9:21871 (R;US) 
Wellhead Prices 
Natural gas pricing policies: implications for the federal 
budget, 9:21909 (B;US) 
NATURAL GAS DEPOSITS 
Aerial Prospecting 
Integrated remote sensing, geological and geophysical data 
processing and analysis for hydrocarbon prospection in the 
Parana Basin, Brazil, 9:21848 (R;US) 
Geological Surveys 
Integrated remote sensing, geological and geophysical data 
processing and analysis for hydrocarbon prospection in the 
Parana Basin, Brazil, 9:21848 (R;US) 
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Geophysical Surveys 
Integrated remote sensing, geological and geophysical data 
processing and analysis for hydrocarbon prospection in the 
Parana Basin, Brazil, 9:21848 (R;US) 
Materials Recovery 
Energy, helium and the future--II, 9:21907 (J;US) 
Petroleum Geology 
Petroleum potential of Wilderness Lands in Arizona, 9:21851 
(RA;US) 
Petroleum potential of Wilderness Lands in New Mexico (145 
references), 9:21855 (RA;US) 
Petroleum potential of Wilderness Lands in Idaho, 9:21861 
(RA;US) 
Porosity 
Review of USGS tight gas sands characterization research, 
9:21901 (RA;US) 
Resource Assessment 
Petroleum potential of Wilderness Lands in Arizona, 9:21851 
(RA;US 
Petroleum potential of Wilderness Lands in California, 9:21845 
(RA;US) 
Petroleum potential of Wilderness Lands in New Mexico (145 
references), 9:21855 (RA;US) 
Petroleum potential of Wilderness Lands in Utah, 9:21857 
(RA;US) 
Petroleum potential of Wilderness Lands in Wyoming, 9:21859 
(RA;US) 
Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 
Petroleum potential of Wilderness Lands in Idaho, 9:21861 
(RA;US) 
Seismic Surveys 
Review of USGS tight gas sands characterization research, 
9:21901 (RA;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Radiometric Surveys 
Precise location of nonmetallic pipe lines, 9:21920 (R;AT;In 
German) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Economic Analysis 
Understanding natural gas price decontrol, 9:21908 (B;US) 


Costs and indexes for domestic oil and gas field equipment and 
production operations, 1983, 9:21862 (R;US) 
Occupational Safety 
Working safety and health protection in the production of 
petroleum and natural gas, 9:21875 (R;XE;In German) 
Operating Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1983, 9:21862 (R;US) 
NATURAL GAS WELLS 
Explosive Fracturing 
Stimulation rationale for shale gas wells: a state-of-the-art 
report, 9:21912 (R;US) 
Hydraulic Fracturing 
Eastern Gas Shales Program. Completion and stimulation of 
five New York State Energy Research and Development 
Authority Wells Allegany and Cattaraugus Counties, New 
York, 9:21913 (R;US) 
Introduction to the Multi-Well Experiment of the Western Gas 
Sands Subprogram, 9:21904 (RA;US) 
Numerical and physical studies of fluid-driven fracture 
propagation in jointed rock, 9:21919 (R;US) 
Stimulation rationale for shale gas wells: a state-of-the-art 
report, 9:21912 (R;US) 
Well testing and reservoir evaluation, 9:21918 (RA;US) 
Western Gas Sands Subprogram review technical proceedings, 
9:21900 (R;US) 
Multiphase Flow 
Reservoir modeling for lenticular sands, 9:21915 (RA;US) 
Well Completion 
Eastern Gas Shales Program. Completion and stimulation of 
five New York State Energy Research and Development 
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Authority Wells Allegany and Cattaraugus Counties, New 
York, 9:21913 (R;US) 
Well Drilling 

Introduction to the Multi-Well Experiment of the Western Gas 
Sands Subprogram, 9:21904 (RA;US) 

Multi-Well experiment drilling review, 9:21905 (RA;US) 

Well Logging 

Approximating the dimensions of lenticular Mesaverde Group 
sandstone lenses utilizing close well correlations (Piceance 
Creek Basin, Colorado), 9:21902 (RA;US) 

Introduction to the Multi-Well Experiment of the Western Gas 
Sands Subprogram, 9:21904 (RA;US) 

Status of CER log interpretation R & D, 9:21906 (RA;US) 

Western Gas Sands Subprogram review technical proceedings, 
9:21900 (R;US) 

Well Spacing 

Approximating the dimensions of lenticular Mesaverde Group 
sandstone lenses utilizing close well correlations (Piceance 
Creek Basin, Colorado), 9:21902 (RA;US) 

Multi-Well experiment drilling review, 9:21905 (RA;US) 

NATURAL RADIOACTIVITY 

For unspecified naturally occurring radioisotopes only; not for 

BACKGROUND RADIATION. 
Dose Limits 

Observations on dose limits for the public from natural sources 

of radiation, 9:23714 (R;DE) 
NAVAL OIL SHALE RESERVES 

Naval Oil Shale Reserves: conceptual development plan, 

9:21932 (R;US) 
Geological Surveys 

Drilling/coring/logging, Naval Oil Shale Reserve No. 1. Final 

report, 9:21924 (R;US) 
Hydrology 

NOSR 1 hydrology data book. Naval Oil Shale Reserves 
Management Support and Systems Engineering Project, 
9:21928 (R;US) 

NOSR 1 hydrology data book. Naval Oil Shale Reserves 
Management Support and Systems Engineering Project. 
Volume 2-2, 9:21927 (R;US) 

NOSR 1 hydrology data book. Volume 1, 9:21925 (R;US) 

NOSR 1 hydrology data book. Volume 1-2, 9:21926 (R;US) 

Resource Assessment 

Drilling/coring/logging, Naval Oil Shale Reserve No. 1. Final 
report, 9:21924 (R;US) 

Long-range resource utilization of NOSR 1: mining options 
analysis. Naval Oil Shale Reserves Management Support and 
Systems Engineering Project, 9:21921 (R;US) 

Naval oil shale reserves 1 and 3. Summary: five years of 
progress on the oil shale development program, 9:21923 
(R;US) 

Parametric analysis of in situ retorting options for NOSR 1, 
9:21922 (R;US) 

Water Requirements 
Effect of water rights on availability. Exploratory study for 
several NOSR production options, 9:21939 (R;US) 
Water Springs 
NOSR 1 hydrology data book. Volume 1-2, 9:21926 (R;US) 
Water Supply 
Water system study for NOSR 1, 9:21938 (R;US) 
Water Wells 

NOSR 1 hydrology data book. Naval Oil Shale Reserves 
Management Support and Systems Engineering Project, 
9:21928 (R;US) 

NOSR 1 hydrology data book. Naval Oil Shale Reserves 
Management Support and Systems Engineering Project. 
Volume 2-2, 9:21927 (R;US) 

NOSR 1 hydrology data book. Volume 1, 9:21925 (R;US) 

Well Logging 

Drilling/coring/logging, Naval Oil Shale Reserve No. 1. Final 

report, 9:21924 (R;US) 
NBSR REACTOR 
Emergency Plans 

Safety evaluation report related to the license renewal and 
power increase for the National Bureau of Standards reactor 
(Docket No. 50-184), 9:22597 (R;US) 


Licenses 
Safety evaluation report related to the license renewal and 
power increase for the National Bureau of Standards reactor 
(Docket No. 50-184), 9:22597 (R;US) 
NEBULAE 
Hydrodynamic Model 
Hydrodynamic models of Herbig-Haro objects, 9:23803 (J;GB) 


Scintiscanning 
Scintigraphy with gallium 67 in patients with neoplasms of the 
head and neck, 9:23667 (RA;BG;In Bulgarian) 
Tomography 
Roentgen diagnosis of the chioid arc anomalities, 9:23651 
(RA;BG;In Bulgarian) 
NEODYMIUM 
Gamma Spectroscopy 
Deposition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 
Radiometric Analysis 
Deposition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 
NEODYMIUM 137 
Mass Difference 
Difference mass measurements of rare- earth nuclide isobars far 
from beta-stability band, 9:24189 (RA;SU;In Russian) 
NEODYMIUM 142 TARGET 
Neutron Reactions 
Neutron capture cross sections of sup(142,) sup(143,) '“*Nd, 
9:24214 (RA;DE) 
NEODYMIUM 143 
Energy Levels 
Deep-lying neutron hole states of samarium and neodymium 
odd isotopes, 9:24182 (RA;SU;In Russian) 
NEODYMIUM 143 TARGET 
Neutron Reactions 
Neutron capture cross sections of sup(142,) sup(143,) *“*Nd, 
9:24214 (RA;DE) 
NEODYMIUM 144 TARGET 
Neutron Reactions 
Neutron capture cross sections of sup(142,) sup(143,) ***Nd, 
9:24214 (RA;DE) 
NEODYMIUM 145 
Energy Levels 
Deep-lying neutron hole states of samarium and neodymium 
odd isotopes, 9:24182 (RA;SU;In Russian) 
NEON 
Auger Electron Spectroscopy 
Measurements of inner shell excitation cross sections in Ne by 
means of Auger electron spectroscopy by electron impact, 
9:23862 (RA;DE) 
Electron-Atom Collisions 
Branching ratios and cross sections for ion and electron impact 
produced 2ssup(m)2psup(n)-configurations of Ne using 
synchrotron radiation as a radiometric standard, 9:23872 
(RA;DE) 
Coulomb interaction in final state of (e,2e) reaction on atoms in 
terms of three-body formalism, 9:23875 (RA;DE) 
Elastic electron-neon scattering in the 16 eV region, 9:23810 
(RA;DE) 
Elastic scattering of electrons from neon at intermediate 
energies, 9:23811 (RA;DE) 
Grandparent and non-valence resonances in electron-impact 
excitation of the noble gases, 9:23831 (RA;DE) 
Measurements of inner shell excitation cross sections in Ne by 
means of Auger electron spectroscopy by electron impact, 
9:23862 (RA;DE) 
Resonances in electron scattering by neon, 9:23832 (RA;DE) 
Scattered wave function using extended Numerov algorithm, 
9:23823 (RA;DE) 
Total electron scattering cross sections for He, Ne, Ar, Xe, 
and selected molecules: 4-300 eV, 9:23821 (RA;DE) 
Ion-Atom Collisions 
Branching ratios and cross sections for ion and electron impact 
produced 2ssup(m)2psup(n)-configurations of Ne using 
synchrotron radiation as a radiometric standard, 9:23872 
(RA;DE) 





Metastable States 

Grandparent and non-valence resonances in electron-impact 

excitation of the noble gases, 9:23831 (RA;DE) 
NEON 20 
Binding Energy 

Nuclear energy levels and elementary particles, 9:24035 

(RA;ZA) 
Cluster Model 

Study in the cluster structure of *°Ne nucleus in algebraic 
version of resonating-group method, 9:24102 (RA;SU;In 
Russian) 

Energy Levels 

Study in the cluster structure of ?°Ne nucleus in algebraic 
version of resonating-group method, 9:24102 (RA;SU;In 
Russian) 

Resonating-Group Method 

Study in the cluster structure of 7°Ne nucleus in algebraic 
version of resonating-group method, 9:24102 (RA;SU;In 
Russian) 

NEON 20 REACTIONS 
Correlation Functions 

Microscopic model of collision of fast (Esub(lab) > 100 MeV 
per nucleon) atomic nuclei with potential internucleon 
interaction. Correlations, 9:24269 (R;SU;In Russian) 

Fission 

Linear momentum transfer on the 30 MeV/A Ne + Bi 

system, 9:24247 (R;FR) 
Heavy Ion Reactions 

Charged particle multiplicities from 30 MeV/A *°Ne induced 

reactions, 9:24091 (R;FR) 
Multiplicity 

Charged particle multiplicities from 30 MeV/A *°Ne induced 

reactions, 9:24091 (R;FR) 
NEON 20 TARGET 
Alpha Reactions 

Dependence on the integral cross sections for inelastic 
scattering of approximately 24 MeV alpha particles on '2C, 
160, 180, '°F, Ne and **Ne nuclei on the excitation 
energy of levels, 9:24074 (RA;SU;In Russian) 

NEON 22 TARGET 
Alpha Reactions 

Dependence on the integral cross sections for inelastic 
scattering of approximately 24 MeV alpha particles on '*C, 
160, 180, 1°F, Ne and *Ne nuclei on the excitation 
energy of levels, 9:24074 (RA;SU;In Russian) 

NEON IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

NEOPLASMS 


See also CARCINOMAS 
LEUKEMIA 


Biopsy 
Abdominal tumors aspiration biopsy under roentgenoscopic 
control, 9:23628 (RA;BG;In Bulgarian) 
Radioinduction 
Bone disorders in R20 dogs, 9:23722 (RA;US) 


y 
Proceedings of the 11th National Institue of Radiological 
Sciences symposium on multidisciplinary therapy of cancer, 
9:23716 (R;JP) 
Tissue Distribution 
Bone disorders in R20 dogs, 9:23722 (RA;US) 
NEOPRENE 
Decontamination 
Experimental evaluation of washing for treatment of 
combustible plutonium-contaminated materials, 9:21992 
(R;GB) 
Sorptive Properties 
Sorption of selected radionuclides on various metal and 
polymeric materials, 9:23115 (J;GB) 
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NEPTUNIUM 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
Sorption 
Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report, October 1982-September 1983, 
9:22018 (R;US) 
NEPTUNIUM 237 
Moessbauer Effect 
Chemical aspects of 77 Np Moessbauer spectroscopy, 9:23047 
(R;US) 
NEPTUNIUM 237 TARGET 
Proton Reactions 
Alpha spectrum from the 7°7Np(p, a)?5*U reaction at 
Esub(p)= 11.0 MeV, 9:24268 (RA;SU;In Russian) 
NEPTUNIUM COMPOUNDS 
See also NEPTUNIUM OXIDES 
NEPTUNYL COMPOUNDS 
Moessbauer Effect 
Chemical aspects of 7°? Np Moessbauer spectroscopy, 9:23047 
(R;US) 
NEPTUNIUM OXIDES 
Formation Heat 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUOg, Srs UO¢, BasUOg, 
SrsNpOc and BasNpOg, 9:23110 (J;GB) 
Stability 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUOg¢, SrsUUO¢, BasUOg, 
SrsNpOc¢ and BasNpOg, 9:23110 (J;GB) 
NEPTUNYL COMPOUNDS 
Hydrolysis 
Raman spectroscopy of neptuny! and plutonyl in aqueous 
solutions: hydrolysis of Np(VI) and Pu(VI), and 
disproportionation of Pu(V), 9:23106 (R;FR) 
Raman Spectra 
Raman spectroscopy of neptunyl and plutonyl in aqueous 
solutions: hydrolysis of Np(VI) and Pu(VI), and 
disproportionation of Pu(V), 9:23106 (R;FR) 
NERVOUS SYSTEM 
Computerized Tomography 
Images artefacts in neurological computer tomography second 
generation, 9:23613 (RA;BG;In Bulgarian) 
NETHERLANDS 
In-Situ Gasification 
Gasifying Dutch coals, 9:21713 (RA;US) 
UCG with liquid water and air of the deep thin coal layers in 
the Netherlands, 9:21717 (RA;US) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 
Optimal neutral beam heating scenario for FED, 9:24487 
(R;US) 
Ton Sources 
Experimental characterization of the arc discharge in the 
TARA neutral beam ion source, 9:24494 (RA;US) 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO BEAMS 
Beam Monitoring 
Muon flux measurement with silicon detectors in the CERN 
neutrino beams, 9:23329 (R;CH) 
Target Chambers 
Neutrino physics at the Rutherford SNS, 9:23294 (RA;DE) 
NEUTRINO DETECTION 
Data Acquisition Systems 
Data acquisition for a large neutrino detector Brookhaven - 
Brown - Ins(Tokyo) - Kek - Osaka - Pennsylvania - 
Suny/SB Neutrino Experiment, 9:23434 (J;US) 
Liquid Scintillation Detectors 
Mobile antinusub(e) oscillation experiment, 9:23340 (RA;HU) 
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NEUTRINO OSCILLATION 
Limiting Values 
Detection of matter effects on neutrino oscillations by 
DUMAND, 9:23951 (RA;HU) 
Neutrino oscillation experiments at U.S. accelerators, 9:23953 
(RA;HU) 
Past and future oscillation experiments in CERN neutrino 
beams, 9:23950 (RA;HU) 
Search for neutrino oscillations. A progress report, 9:23949 
(RA;HU) 
NEUTRINO REACTIONS 
Charge-Exchange Reactions 
Inelastic scattering of neutrinos from argon, 9:24145 (RA;DE) 
NEUTRINO-NEUTRINO INTERACTIONS 
Limiting Values 
Detection of matter effects on neutrino oscillations by 
DUMAND,, 9:23951 (RA;HU) 
Neutrino oscillation experiments at U.S. accelerators, 9:23953 
(RA;HU) 
Past and future oscillation experiments in CERN neutrino 
beams, 9:23950 (RA;HU) 
Search for neutrino oscillations. A progress report, 9:23949 
(RA;HU) 
Particle Properties 
Search for neutrino oscillations. A progress report, 9:23949 
(RA;HU) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
Neutral-Current Interactions 
Measurement of sin?/sub w/ in semileptonic nu Fe and anti 
nu Fe interactions, 9:23947 (R;US) 
NEUTRINOS 


See also ELECTRON NEUTRINOS 
MUON NEUTRINOS 


Mass 
Comment on the light-heavy majorana neutrino mechanism in 
no-neutrino double beta decay, 9:23971 (R;US) 
Detection of matter effects on neutrino oscillations by 
DUMAND, 9:23951 (RA;HU) 
General CP properties of neutrino mass eigenstates, 9:23989 
(R;US) 
Particle Properties 
Past and future oscillation experiments in CERN neutrino 
beams, 9:23950 (RA;HU) 
Weak Particle Decay 
Fast neutrino decay in horizontal Majoron models, 9:23992 
(R;GB) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON BEAMS 
Inelastic Scattering 
Band structure effects in the electronic properties of solids 
assessible in neutron scattering studies, 9:23005 (R;US) 
Spin Flip 
Spin flipper for gradual change of neutron polarization degree, 
9:23914 (R;SU;In Russian) 
Spin Orientation 
Spin flipper for gradual change of neutron polarization degree, 
9:23914 (R;SU;In Russian) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTION 
Position Sensitive Detectors 
Large-area position-sensitive time-of-flight counter for neutrons 
and charged particles, 9:23407 (RA;DE) 
Solid Scintillation Detectors 
Sensitivity of a 47 detector of BGO or BaF; to scattered 
neutrons, 9:23403 (RA;DE) 
NEUTRON DIFFRACTOMETERS 
Moderators 
Choice of moderator for a liquids diffractometer on a pulsed 
neutron source, 9:24367 (R;GB) 
On-Line Control Systems 
Two neutron diffraction facilities in Kyoto University Reactor 
(KUR), 9:23422 (RA;JP;In Japanese) 


NEUTRON DIFFUSION EQUATION 
Calculations 

Procedure for solving the neutron diffusion equation on a 
parallel micro-processor; modifications to the nodal 
expansion codes RECNEC and HEXNEC to implement the 
procedure, 9:22451 (R;GB) 

Computer Codes 

Procedure for solving the neutron diffusion equation on a 
parallel micro-processor; modifications to the nodal 
expansion codes RECNEC and HEXNEC to implement the 
procedure, 9:22451 (R;GB) 

Finite Element Method 

Numerical solution of two-dimensional equation in diffusion 
approximation by the finite element method eliminating the 
peculiarities in calculational net nodes, 9:22457 (R;SU;In 
Russian) 

Iterative Methods 

Strategy of alternate direction adapted to a coarse mesh 
method for the solution of neutron diffusion problems, 
9:22464 (RA;BR;In Portuguese) 

Mesh Generation 

Strategy of alternate direction adapted to a coarse mesh 
method for the solution of neutron diffusion problems, 
9:22464 (RA;BR;In Portuguese) 

Numerical Solution 

Application of the integral equation method for construction of 
the finite difference type numerical schemes, 9:24366 
(R;SU;In Russian) 

Application of the collocation method to the solution of the 
time-dependent neutron diffusion equation, 9:22488 (J;US) 

Spherical Harmonics Method 

Multiple Psub(N) surface flux integral transport method in X-Y 
geometry using general Psub(N) expansions of the flux in 
angle and space, 9:22454 (R;CH) 

Two-Dimensional Calculations 

SIXTUS-2. A two dimensional multigroup diffusion theory 
code in hexagonal geometry. Pt. 1. Theory, code description 
and user’s manual, 9:22452 (R;CH) 

SIXTUS-2. A two dimensional multigroup diffusion theory 
code in hexagonal geometry. Pt. 2. Code validation, 9:22453 
(R;CH) 

NEUTRON DOSIMETRY 
Activation Detectors 

Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 

Dielectric Track Detectors 

Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 

Ionization Chambers 

Ionization chamber dosimetry of neutron beams for 

radiobiological applications, 9:23343 (RA;CS;In Czech) 
Semiconductor Detectors 

Detectors for accident situation evaluation, 9:23341 (RA;CS;In 

Czech) 
Tissue-Equivalent Detectors 
Ionization chamber dosimetry of neutron beams for 
radiobiological applications, 9:23343 (RA;CS;In Czech) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUX 
Homogenization Methods 

Utilization of absorption - production nodal method in the 
calculation of neutron flux and power flux in one dimension 
and one energy group, 9:22463 (RA;BR;In Portuguese) 

One-Dimensional Calculations 

Utilization of absorption - production nodal method in the 
calculation of neutron flux and power flux in one dimension 
and one energy group, 9:22463 (RA;BR;In Portuguese) 

Perturbation Theory 
Calculation of neutron flux and reactivity by perturbation 
theory at high order, 9:22460 (RA;BR;In Portuguese) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON MATTER 
See NUCLEAR MATTER 





NEUTRON MULTIPLIER FACILITY 
Feasibility Studies 


NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
NEUTRON RADIOGRAPHY 
Feasibility Studies 

Feasibility of epi-thermal neutron radiography of fast reactor 

fuel assemblies, 9:22519 (BA;NL) 
Image Processing 

Image restoration to increase resolution of the fast-neutron 

hodoscope, 9:22544 (BA;NL) 
Neutron Sources 

Resonance neutron radiography using a pulsed neutron source 

and a 2-dimensional scintillation detector, 9:23198 (BA;NL) 
Position Sensitive Detectors 

Resonance neutron radiography using a pulsed neutron source 

and a 2-dimensional scintillation detector, 9:23198 (BA;NL) 
-Pulsed Neutron Techniques 

Resonance neutron radiography using a pulsed neutron source 

and a 2-dimensional scintillation detector, 9:23198 (BA;NL) 
Research Programs 

Review of neutron radiography development activities at 

Argonne National Laboratory, 9:22518 (BA;NL) 
Solid Scintillation Detectors 

Resonance neutron radiography using a pulsed neutron source 

and a 2-dimensional scintillation detector, 9:23198 (BA;NL) 
Uses 

Neutron radiography facilities at Sandia National Laboratories, 
Albuquerque, 9:22545 (BA;NL) 

Neutron radiography techniques at Sandia National 
Laboratories, Albuquerque, 9:22546 (BA;NL) 

TREAT neutron radiography facility, 9:22547 (BA;NL) 

NEUTRON REACTIONS 
Breakup Reactions 

Analyzing power distributions for the 7H(n vector,n)np 

breakup in the FSI range, 9:24052 (RA;DE) 
Capture 

Chemical fixation of Kr isotopes in zeolite 5A-prerequisite for 
the determination of 25 keV neutron capture cross sections 
with the activiation method, 9:24165 (RA;DE) 

Direct radiative capture: Test of the Lane-Lynn model and 
development of a methodology for calculations, 9:24136 
(RA;DE) 

Evidence for space parity nonconservation effects in the 
integral gamma spectrum of the (n, ) reaction on Cl, Br, 
Cd, Sn and La nuclei, 9:24108 (RA;SU;In Russian) 

Level scheme of '**Cs from the '**Cs(ny)1**Cs reaction, 
9:24183 (RA;SU) 

Neutron capture in s-wave resonances of **Fe, *®Ni, and © Ni, 
9:24135 (RA;DE) 

Neutron capture in s-wave resonances of “Ni, 9:24164 
(RA;DE) 

Neutron capture cross sections at 25 keV measured by 
activation, 9:24166 (RA;DE) 

Neutron capture cross sections of the stable xenon isotopes and 
their application in stellar nucleosynthesis, 9:24213 (RA;DE) 

Neutron capture cross sections of sup(142,) sup(143,) 44Nd, 
9:24214 (RA;DE) 

Neutron capture rates in the r-process: The role of direct 
radiative capture, 9:23793 (RA;DE) 

Neutron capture cross section of **Am in the energy range 
from 5 to 250 keV, 9:24270 (RA;DE) 

Solar mercury abundance, 9:23792 (RA;DE) 

Study of the cross section for DT neutron radiative capture on 
115In by the activation method, 9:24204 (RA;SU;In Russian) 

sup(148,) *°Sm: A test for s-process nucleosynthesis, 9:24215 
(RA;DE) 

sup(178,) sup(179,) *®°Hf and '*°Ta(n,7y) cross sections and 
their contribution to stellar nucleosynthesis, 9:24243 
(RA;DE) 

Systematics of the nuclear level densities, 9:24284 (RA;US) 

Cross Sections 

Impact of nuclear level density models on cross section 
calculations, 9:24285 (RA;US) 

Progress report on nuclear data research in the Federal 
Republic of Germany for the period April 1, 1982 to March 
31, 1983, 9:24028 (R;DE) 

Sensitivity coefficients of self-shielded cross sections to the 
resonance of parameters, 9:24359 (J;US) 
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System THEMIS. Cross sections processing system from 
ENDF/B, 9:24361 (R;FR;In French) 
Elastic Scattering 
Analyzing power of the elastic n vector-d scattering from 14 
MeV to 50 MeV, 9:24051 (RA;DE) 
Backward angle Asub(y) measurement for n vector p 
scattering up to 50 MeV, 9:24049 (RA;DE) 
Measurement of the analyzing power of the elastic n vector- 
’He scattering up to 50 MeV, 9:24053 (RA;DE) 
Measurement of the spin correlation parameter Asub(yy) for n 
vector-p vector scattering in the energy range up to 50 
MeV, 9:24054 (RA;DE) 
Scattering of polarized neutrons on Ti and TiH2 samples, 
9:24137 (RA;DE) 
Fission 
Dependence of space parity violation effects on the 
characteristics of initial and final states of heavy nucleus 
fission by polarized neutrons, 9:24267 (RA;SU;In Russian) 
Fission cross-sections and the nuclear level density, 9:24286 
(RA;US) 
Gamma Spectrometers 
Multidetector setup for (n,xny) studies at 14 MeV, 9:23342 
(RA;CS;In Slovak) 
Inelastic Scattering 
Lifetimes of **Fe levels by the Doppler shift attenuation 
method in the (n, n'y) reaction, 9:24122 (RA;SU;In Russian) 
Low-energy neutron scattering on heavy nuclei and a 
generalized optical model, 9:24339 (RA;SU;In Russian) 
Population and spins of **Ni and © Ni states in the (n, n'y) 
reaction, 9:24150 (RA;SU;In Russian) 
Neutron Spectrometers 
Multidetector setup for (n,xny) studies at 14 MeV, 9:23342 
(RA;CS;In Slovak) 
Nuclear Data Collections 
GRUKOV package. Part 3. Modification of the input language 
and additional possibilities of cross section table 
transformation, 9:24026 (R;SU;In Russian) 
Nuclear Models 
Impact of nuclear level density models on cross section 
calculations, 9:24285 (RA;US) 
Optical Models 
Low-energy neutron scattering on heavy nuclei and a 
generalized optical model, 9:24339 (RA;SU;In Russian) 
P Invariance 
Dependence of space parity violation effects on the 
characteristics of initial and final states of heavy nucleus 
fission by polarized neutrons, 9:24267 (RA;SU;In Russian) 
Evidence for space parity nonconservation effects in the 
integral gamma spectrum of the (n, ) reaction on Cl, Br, 
Cd, Sn and La nuclei, 9:24108 (RA;SU;In Russian) 
Pickup Reactions 
HOTSPUR progress report: neutron source spectrum 
characterization, and ®Li(n,xa) and *Li(n,xa) cross section 
determination, 9:24096 (R;US) 
Precompound-Nucleus Emission 
Impact of nuclear level density models on cross section 
calculations, 9:24285 (RA;US) 
Resonance 
Sensitivity coefficients of self-shielded cross sections to the 
resonance of parameters, 9:24359 (J;US) 


NEUTRON SOURCES 


Excludes reactors even when used as neutron sources. 
Calibration 
HOTSPUR progress report: neutron source spectrum 
characterization, and *Li(n,xa) and 7Li(n,xa) cross section 
determination, 9:24096 (R;US) 
Design 
Proposal of a Neutron source with ROtating solid target: 
NERO, 9:23291 (R;DE;In German) 
Pulse Generators 
Shielding considerations and layout of the bulk shielding for 
the Pulsed Neutron Generator being installed at 
Departmento de Energia Nuclear, Universidade Federal de 
Pernambuco, 9:22087 (RA;BR) 
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Radiation Accidents 
Typical radiation spectra in possible accident situations, 
9:24372 (RA;CS;In Czech) 
Shielding 
Shielding considerations and layout of the bulk shielding for 
the Pulsed Neutron Generator being installed at 


Departmento de Energia Nuclear, Universidade Federal de = 


Pernambuco, 9:22087 (RA;BR) 
Spallation 
Some results of applied spallation physics research at Los 
Alamos, 9:23300 (R;US) 
Specifications 
Shielding considerations and layout of the bulk shielding for 
the Pulsed Neutron Generator being installed at 
Departmento de Energia Nuclear, Universidade Federal de 
Pernambuco, 9:22087 (RA;BR) 
NEUTRON SPECTROMETERS 
Specifications 
Spectrometer for direct measurement of photoneutron angular 
and energy distributions, 9:23379 (RA;SU;In Russian) 
Time Resolution 
Time-resolution improvement of the Bruyeres le Chatel 
neutron time-of-flight facility, 9:23328 (R;FR;In French) 
NEUTRON SPECTROSCOPY 
Activation Detectors 
Choosing the optimum set of activation detectors for neutron 
spectrometry in assemblies with external 14 MeV neutron 
sources, 9:23339 (R;XA) 
Pulsed Neutron Techniques 
Electron volt spectroscopy on a pulsed neutron source using 
resonance absorption filters, 9:23428 (R;GB) 
Resonance Absorption 
Electron volt spectroscopy on a pulsed neutron source using 
resonance absorption filters, 9:23428 (R;C') 
Time-of-Flight Method 
Time-resolution improvement of the Bruyeres le Chatel 
neutron time-of-flight facility, 9:23328 (R;FR;In French) 
NEUTRON TRANSPORT 
Calculation Methods 
A generalized source sampling concept for MCNP and 
applications in radiation transport, 9:22487 (J;US) 
Computer Calculations 
System THEMIS. Cross sections processing system from 
ENDF/B, 9:24361 (R;FR;In French) 
Vectorization of nuclear codes on FACOM 230-75 APU 
computer, 9:24544 (R;JP;In Japanese) 
Computerized Simulation 
NMTC/JAERI: a simulation code system for high energy 
nuclear reactions and nucleon-meson transport processes, 
9:24027 (R;JP;In Japanese) 
Energy Spectra 
A generalized source sampling concept for MCNP and 
applications in radiation transport, 9:22487 (J;US) 
Two-Dimensional Calculations 
BERMUDA-2DN: a two-dimensional neutron transport code, 
9:24365 (R;JP;In Japanese) 
NEUTRON TRANSPORT THEORY 
Boltzmann Equation 
Adaptative numerical methods for transport problems in safety 
nuclear reactors by the use of perturbations signatures and 
processes, 9:22456 (R;FR;In French) 
Computer Calculations 
Adaptative numerical methods for transport problems in safety 
nuclear reactors by the use of perturbations signatures and 
processes, 9:22456 (R;FR;In French) 
Finite Element Method 
Resolution of the steady state transport equation for 
Lagrangian geometry with cylindrical symmetry, 9:24362 
(R;FR;In French) 
Iterative Methods 
Rapidly convergent iterative methods for numerical transport 
problems, 9:22484 (J;US) , 
Mesh Generation 
A diamond-difference-like spatial difference scheme for 
nonorthogonal meshes, 9:22485 (J;US) 


NEVADA TEST SITE 
Radioactive Waste Disposal 


Numerical Solution 
Adaptative numerical methods for transport problems ir safety 
nuclear reactors by the use of perturbations signatures and 
processes, 9:22456 (R;FR;In French) 
One-Dimensional Calculations 
Solution of the linear transport equation, monoenergetic in 
multiregions with anisotopic scattering, by F sub(N) method, 
9:22465 (RA;BR;In Portuguese) 
NEUTRON-GAMMA LOGGING 
Gamma Spectrometers 
Gamma-ray spectrometry applied to down-hole logging, 
9:23459 (R;FR;In French, English) 
NEUTRONS 


See also EPITHERMAL NEUTRONS 
FAST NEUTRONS 
FISSION NEUTRONS 
PHOTONEUTRONS 
THERMAL NEUTRONS 


Depth Dose Distributions 
Neutron energy absorption in human body, 9:24373 (RA;CS;In 
Slovak) 


Scattering 
Liquid helium, 9:23000 (J;GB) 
NEVADA 


Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 


Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Natural Gas Deposits 
Petroleum potential of Wilderness Lands in Nevada, 9:21854 
(RA;US) 
Petroleum Deposits 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Petroleum potential of Wilderness Lands in Nevada, 9:21854 
(RA;US) 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 
NEVADA TEST SITE 
Alluvial Deposits 
Influence of geologic structure on alluvial sedimentation in 
northwestern Yucca Flat, Nye County, Nevada, 9:23769 
(RA;US) 
Boreholes 


Cements for large diameter Nevada Test Site drill holes, 
9:23469 (RA;US) 

Geologic investigations of drill hole sloughing problems, 
Nevada Test Site, 9:23770 (RA;US) 

Lithology and log comparison of some boreholes in southern 
Yucca Flat, 9:23471 (RA;US) 

Drill Cores 
Spectral gamma-ray logging for clay content, 9:23784 (RA;US) 


Ash-flow tuff distribution and fault patterns as indicators of 
rotation of late-tertiary regional extension, Nevada test site, 
9:23768 (RA;US) 

Nuclear Explosions 

Analysis of Operation PLUMBBOB nuclear test smoky aerial 
radiological data, 9:23493 (R;US) 

Report of the investigation of the accident at the MIDAS 
MYTH/MILAGRO Trailer Park on Rainier Mesa at 
Nevada Test Site on February 15, 1984, 9:23494 (R;US) 

Radioactive Waste Disposal 

Attributes and associated favorability graphs for the NNWSI 
area-to-location screening activity, 9:22030 (R;US) 

US Department of Energy public hearing for the proposed 
nomination of Yucca Mountain as a potential high level 





NEVADA TEST SITE 
Radioactive Waste Disposal 


radioactive waste repository. Registration and transport of 
proceedings, Reno, Nevada - March 1983, 9:21999 (R;US) 
Seismic Surveys 
Mapping of paleozoic structure in north-central Area 7 of the 
Nevada Test Site: a geophysical case history, 9:23776 
(RA;US) 
Sonic Logging 
Possible new acoustic logging probe for NTS, 9:23460 
(RA;US) 
NEW ENGLAND 
See FEDERAL REGION I 
NEW JERSEY 
Sanitary Landfills 
Geologic report, Middlesex Municipal Landfill site, Middlesex, 
New Jersey, 9:22000 (R;US) 
NEW MEXICO 
Geological Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Geology 
Petroleum potential of Wilderness Lands in New Mexico, 
9:21855 (RA;US) 
Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Geothermal Fields 
Fault plane solutions for microearthquakes induced at the 
Fenton Hill hot dry rock geothermal site: Implications for 
the state of stress near a quaternary volcanic center, 9:22281 
(J;US) 
Geothermal Resources 
New Mexico Geothermal Commercialization Program. Final 
report, 9:22273 (R;US) 
Information Systems 
New Mexico energy management information system. Final 
report, 9:22668 (R;US) 
Natural Gas Deposits 
Petroleum potential of Wilderness Lands in New Mexico, 
9:21855 (RA;US) 
Petroleum Deposits 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Petroleum potential of Wilderness Lands in New Mexico, 
9:21855 (RA;US) 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 
NEW YORK 
Black Shales 
Eastern Gas Shales Program. Completion and stimulation of 
five New York State Energy Research and Development 
Authority Wells Allegany and Cattaraugus Counties, New 
York, 9:21913 (R;US) 
Electric Utilities 
Regional research program, 9:22705 (BA;US) 
Energy Policy 
Evaluation and validation of the effect of State Energy 
Conservation Plan (SECP) program measures on energy 
consumption. New York SECP - 1979 energy savings. Final 
report, 9:22738 (R;US) 
Natural Gas Wells 
Eastern Gas Shales Program. Completion and stimulation of 
five New York State Energy Research and Development 
Authority Wells Allegany and Cattaraugus Counties, New 
York, 9:21913 (R;US) 
NEWTON METHOD 
Algorithms 
Nonlinearly preconditioned Krylov subspace methods for 
discrete Newton algorithms, 9:24537 (R;US) 
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NICKEL 
Catalytic Effects 
SRC-I naphtha hydrotreating study pilot plant and oxygen 
analytical studies. Final technical report, 9:21722 (R;US) 
Ecological Concentration 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Ion Channeling 
Hafnium-implanted nickel studied with TDPAC and 
RBS/channeling before and after laser surface melting and 
thermal annealing, 9:22930 (J;NL) 
Ion Implantation 
Hafnium-implanted nickel studied with TDPAC and 
RBS/channeling before and after laser surface melting and 
thermal annealing, 9:22930 (J;NL) 
Magnetic Properties 
Band structure effects in the electronic properties of solids 
assessible in neutron scattering studies, 9:23005 (R;US) 
Magnetic excitations in transition-metal ferromagnets. Recent 
progress and future prospects on neutron scattering 
experiments, 9:22852 (R;US) 
Physical Properties 
Mcgraw-hill/cindas data series on material properties. Volume 
3-1. Properties of selected ferrous alloying elements. Data 
book, 9:22845 (R;US) 
Physical Radiation Effects 
Exoemission from the irradiated Ni-NiO samples, 9:22887 
(RA;SU;In Russian) 
Flow behaviour of nickel irradiated with 15 MeV neutrons and 
16 MeV protons, 9:22929 (J;NL) 
NICKEL 58 
Energy Levels 
Population and spins of **Ni and © Ni states in the (n, n'y) 
reaction, 9:24150 (RA;SU;In Russian) 
NICKEL 58 TARGET 
Alpha Reactions 
New giant resonances at high excitation energy, 9:24115 
(R;FR) 
Neutron Reactions 
Neutron capture in s-wave resonances of °*Fe, **Ni, and © Ni, 
9:24135 (RA;DE) 
Population and spins of 5*Ni and © Ni states in the (n, n'y) 
reaction, 9:24150 (RA;SU;In Russian) 
Proton Reactions 
Interpretation of measurements of nuclear reaction duration of 
5-7 MeV proton interaction with the sup(58)Ni and 
sup(70,72)Ge nuclei, 9:24132 (RA;SU;In Russian) 
NICKEL 59 
Resonance 
Neutron capture in s-wave resonances of **Fe, °*Ni, and © Ni, 
9:24135 (RA;:DE) 
NICKEL 60 
Energy Levels 
Population and spins of **Ni and © Ni states in the (n, n'y) 
reaction, 9:24150 (RA;SU;In Russian) 
NICKEL 60 TARGET 
Neutron Reactions 
Neutron capture in s-wave resonances of **Fe, **Ni, and © Ni, 
9:24135 (RA;DE) 
Population and spins of **Ni and Ni states in the (n, n'y) 
reaction, 9:24150 (RA;SU;In Russian) 
Proton Reactions 
First-stage effect of multistep processes in pre-equilibrium 
nuclear reactions at the energies of the order of 100 MeV, 
9:24128 (RA;SU;In Russian) 
NICKEL 61 
Resonance 
Neutron capture in s-wave resonances of °*Fe, **Ni, and © Ni, 
9:24135 (RA;DE) 
NICKEL 61 TARGET 
Helium 3 Reactions 
Cross section for *He ion breakup, 9:24130 (RA;SU;In 
Russian) 
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NICKEL 64 TARGET 
Neutron Reactions 
Neutron capture in s-wave resonances of “Ni, 9:24164 
(RA;DE) 
NICKEL 65 
Resonance 
Neutron capture in s-wave resonances of “Ni, 9:24164 


See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 


Chemical Preparation 

Note on the preparation of powders for cemented carbides, 

9:22946 (RA;DE) 
Fracture Properties 

Fracture toughness measurements of WC-based hard metals, 
9:22947 (RA;DE;In German) 

Hard metals based on titanium and molybdenum carbides, 
9:22943 (RA;DE) 

Heat Treatments 

Heat-treatment of WC-Fe/Co/Ni cemented carbides, 9:22940 

(RA;DE) 
Phase Studies 

Phase equilibria and thermodynamic studies in the titanium- 
nickel and titanium-nickel-oxygen systems, 9:22945 
(RA;DE;In German) 

Production 

Note on the preparation of powders for cemented carbides, 

9:22946 (RA;DE) 
Thermodynamics 

Phase equilibria and thermodynamic studies in the titanium- 
nickel and titanium-nickel-oxygen systems, 9:22945 
(RA;DE;In German) 

Vickers Hardness 

Influence of alloying additions on the properties of WC- 

Fe/Co/Ni cemented carbides, 9:22941 (RA;DE;In German) 
NICKEL BASE ALLOYS 
Corrosion Resistance 

Corrosion behavior of experimental Ni-Cr-Mo-W-AI-Ti-Zr-C 

alloys in simulated advanced-HTGR helium, 9:22870 (R;US) 
Physical Radiation Effects 

Moessbauer study on FeNis-type ordering under electron 

irradiation of Fe-Ni alloys, 9:22890 (RA;SU;In Russian) 
NICKEL IONS 
Collisions 

Convoy electron production and total electron yield in high 

velocity (24 au) heavy ion-solid collisions, 9:23902 (RA;DE) 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 132121’ configurations, 9:23931 (J;US) 

Electron impact excitation-autoionization of Ni ions, 9:23879 
(RA;DE) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

NICKEL OXIDES 
Corrosion Resistance 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
Electric Conductivity 

Advanced fuel cell development. Progress report, April-June 

1983, 9:22725 (R;US) 
Physical Radiation Effects 

Exoemission from the irradiated Ni-NiO samples, 9:22887 

(RA;SU;In Russian) 
Thermal Stresses 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
NICKEL STEELS 
See also NICKEL-CHROMIUM STEELS 
Mechanical Properties 

Weldability of 2BT-treated 9Ni steel with ferritic filler metal, 

9:22901 (R;US) 
Weldability 

Weldability of 2BT-treated 9Ni steel with ferritic filler metal, 

9:22901 (R;US) 


NICKEL-CADMIUM BATTERIES 
Design 
Development of a modular battery, 9:22636 (R;DE;In German) 
Fabrication 
Development of a modular battery, 9:22636 (R;DE;In German) 
NICKEL-CHROMIUM STEELS 
Crack Propagation 
Influence of geometry on stable crack growth in case of linear 
material behaviour, 9:22871 (R;DE;In German) 
NICOTINE 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
NIOBIUM 96 
Beta-Minus Decay 
Direction correlation of gamma radiation of Mo, 9:24185 
(RA;SU;In Russian) 
NIOBIUM ALLOYS 
See also INCONEL 600 
Creep 
Verification tests of a high-temperature transverse creep model 
for Zr-2.5 wt % Nb pressure tubes, 9:22851 (R;US) 
Manuals 
Handbook of electronic materials. Volume 4. Niobium alloys 
and compounds, 9:22849 (R;US) 
Microstructure 
Transformation plasticity in high-strength materials. Progress 
report, 1 August 1983-31 July 1984 (Nb-ZrO2 composites), 
9:22867 (R;US) 
Order Parameters 
Effect of atomic order on the superconducting properties of A- 
15 NbsAu and NbsAusub(1-x)Ptsub(x) alloys, 9:22917 (J;GB) 
Superconductivity 
Effect of atomic order on the superconducting properties of A- 
15 NbsAu and NbsAusub(1-x)Ptsub(x) alloys, 9:22917 (J;GB) 
Vacuum Melting 


Measurement of ingot-crucible boundary conditions during 
vacuum arc remelting, 9:22907 (R;US) 
NIOBIUM CARBIDES 
Fracture Properties 
Influence of NbC-additions to TiC-MoCsub(x)-hard metals, 
9:22944 (RA;DE;In German) 
NIOBIUM COMPOUNDS 


See also NIOBIUM CARBIDES 
NIOBIUM NITRIDES 


Manuals 
Handbook of electronic materials. Volume 4. Niobium alloys 
and compounds, 9:22849 (R;US) 
NIOBIUM NITRIDES 
Phonons 
Lattice dynamics and electronic properties of superconducting 
Nbsub(x)Vsub(1-x)N compounds, 9:22938 (R;DE;In German) 
Superconductivity 
Lattice dynamics and electronic properties of superconducting 
Nbsub(x)Vsub(1-x)N compounds, 9:22938 (R;DE;In German) 
Transition Temperature 
Lattice dynamics and electronic properties of superconducting 
Nbsub(x)Vsub(1-x)N compounds, 9:22938 (R;DE;In German) 
NITRIC OXIDE 
NO. 
Infrared Spectra 
Infrared absorption spectroscopy with color center lasers. 
Progress report, February 15, 1983-March 15, 1984, 9:23006 
(R;US) 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
NITROBENZENE 
Detection 
Monitoring of electrochemically inactive compounds by 
amperometric toxic gas sensors, 9:23501 (R;US) 
NITROGEN 
Adsorption 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 





NITROGEN 13 
Chemical Bonds 


Chemical Bonds 
Theoretical study of the interaction of Nz with water 
molecules. (H2O)/sub n/:Nz, n = 1—8, 9:23055 (J;US) 
Electron-Molecule Collisions 
Total cross sections for electron scattering from Ne, Xe, Kr 
and Ar, 9:23819 (RA;DE) 
Removal 
Enhancement of catalyst performance in upgrading liquefied 
coal, 9:21747 (J;US) 
NITROGEN 13 
Metabolism 
Distribution of 4*N following intravenous injection of [?*N] 
ammonia in the rat, 9:23596 (J;CA) 
Tissue Distribution 
Distribution of ‘*N following intravenous injection of [**N] 
ammonia in the rat, 9:23596 (J;CA) 
NITROGEN 14 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 


(RA;ZA) 
NITROGEN 14 REACTIONS 
Nuclear Models 
SU(4) invariant model of quasi-elastic heavy ion reactions, 
9:24331 (RA;SU;In Russian) 
NITROGEN 15 
Enrichment 
Stable isotope production: a distillation process, 9:23062 (J;US) 
NITROGEN DIOXIDE 
NO,. 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Toxicity 
Scaling toxicity from laboratory animals to people: an example 
with nitrogen dioxide, 9:23762 (J;US) 
NITROGEN ISOTOPES 


See also NITROGEN 13 
NITROGEN 14 
NITROGEN 15 


Giant Resonance 
Decay of dipole resonances of p shell nuclei, 9:24069 
(RA;SU;In Russian) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Air Pollution Control 
Control of criteria and non-criteria pollutants from coal/liquid 
mixture combustion. Final report Nov 81-Nov 82, 9:21792 
(R;US) 
Chemical 


Properties 
Air quality criteria for storage of paper-based archival records, 
9:23540 (R;US) 
Indoor Air Pollution 
Measurement of the concentration of sulfur dioxide, nitrogen 
oxides, and ozone in the national archives building. Final 
report, 9:23505 (R;US) 
Pollution Sources 
Acidic deposition: review of current knowledge, 9:23523 
(BA;US) 
NITROGENASE 
Genes 
Mutagenicity in salmonella of nitro-organic compounds in 
extracts of fly ash of a fluidized-bed combustor, 9:23747 
(RA;US) 
NITROGENASES 
See NITROGENASE 


See NUCLEAR MAGNETIC RESONANCE 
NMR LOGGING 

See NUCLEAR MAGNETIC LOGGING 
NOISE (REACTOR) 

See REACTOR NOISE 
NONAXIAL NUCLEI 

See DEFORMED NUCLEI 


NONBRANDED INDEPENDENT MARKETERS 

See MARKETERS 
NONDESTRUCTIVE TESTING 

See also RADIATION ATTENUATION TESTING 

Contributions to the NDT literature from Harwell since 1977, 
9:23185 (R;GB) 

NONLINEAR PLASMA INSTABILITIES 

See PARAMETRIC INSTABILITIES 
NONRADIOACTIVE WASTES 


See LIQUID WASTES 
SOLID WASTES 


NORTH ATLANTIC REGION 
See FEDERAL REGION I 
NORTH DAKOTA 
Land Reclamation 
Resource and potential reclamation evaluation: Williams and 
McKenzie Counties Study, North Dakota. Summary. Final 
report 1981-83, 9:21798 (R;US) 
Resource and potential reclamation evaluation: Williams and 
McKenzie Counties Study, North Dakota. Final report 1981- 
83, 9:21799 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
International Agreements 
Revised agreement for cooperation concerning peaceful uses of 
nuclear energy between the United States and Norway, 
9:22080 (B;US) 
Nuclear Trade 
Revised agreement for cooperation concerning peaceful uses of 
nuclear energy between the United States and Norway, 
9:22080 (B;US) 
Offshore Platforms 
Accident risk in the offshore-production of petroleum and 
natural gas, 9:21877 (RA;XE;In German) 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NOVA FACILITY 
Alignment 
Three wavelength optical alignment of the Nova laser, 9:24519 
(R;US) 
NOVA SCOTIA 
Uranium Deposits 
Investigation of regional airborne gamma ray spectrometric 
patterns in New Brunswick and Nova Scotia, 9:21954 
(RA;CA) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Corrosion Products 
Production test N-425 activated corrosion products (CRUD) 
behavior study, 9:22553 (R;US) 
Reactor Cooling Systems 
Production test N-425 activated corrosion products (CRUD) 
behavior study, 9:22553 (R;US) 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSCR REACTOR 
Reactor Operation 
Texas A and M University Nuclear Science Center. Twentieth 
progress report, January 1-December 31, 1983, 9:22534 
;US 


N-TYPE CONDUCTORS 
Impurities 
Impurity states in the presence of an interface, 9:22974 (R;IT) 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Progress report on nuclear data research in the Federal 
Republic of Germany for the period April 1, 1982 to March 
31, 1983, 9:24028 (R;DE) 
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U.K. nuclear data progress report for the period January- 
December 1982, 9:24029 (R;GB) 
Comparative Evaluations 
Cross sections in 25 groups obtained from ENDF/B-IV and 
ENDL/’78 libraries, processed with GALAXY and NJOY 
computer codes, 9:22468 (RA;BR;In Portuguese) 
Cross Sections 
Cross sections in 25 groups obtained from ENDF/B-IV and 
ENDL/78 libraries, processed with GALAXY and NJOY 
computer codes, 9:22468 (RA;BR;In Portuguese) 
Data Processing 
GRUKOV package. Part 3. Modification of the input language 
and additional possibilities of cross section table 
transformation, 9:24026 (R;SU;In Russian) 
NUCLEAR DEFORMATION 
For deformation of not permanently deformed nuclei. 
Cranking Model 
Self-consistent cranking model of the nuclear deformation 
dynamics, 9:24314 (RA;SU;In Russian) 
NUCLEAR EMULSIONS 
Particle Tracks 
Characteristics of the ionization tracks and interactions of 
uranium-238 nuclei in emulsion, 9:24369 (J;US) 
Sensitivity 
Spectral sensitivity of p-type photoemulsions to electrons, 
9:23370 (RA;SU;In Russian) 
NUCLEAR ENERGY 
Energy development and industrialization, 9:22806 (R;US) 
Legislation 
Nuclear regulatory legislation through the 97th Congress, 2d 
session, 9:22081 (B;US) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
Containment 
Containment analysis for the QUESO nuclear event, 9:23477 
(RA;US) 
Containment failure criteria and their validation using small 
scale experiments, 9:23481 (RA;US) 
Fallout 
Analysis of Operation PLUMBBOB nuclear test smoky aerial 
radiological data, 9:23493 (R;US) 
Glass 
Chemical investigation of glasses produced by the Rainier 
underground nuclear explosion, 9:23474 (RA;US) 
Ground Motion 
Analysis of near field ground motion from nuclear detonations 
in high porosity media, 9:23483 (RA;US) 
Finite difference simulations of particle velocity records from 
small scale explosive tests, 9:23480 (RA;US) 
Ground Subsidence 
PG-2 photogrammetric plotter: a rapid and accurate means of 
mapping surface effects produced by subsurface nuclear 
testing at the Nevada Test Site, Nevada, 9:23476 (RA;US) 
Hydrogen Production 
Thermodynamics of hydrogen generation, 9:23473 (RA;US) 
Leaks 
Huron Landing post shot report, 9:23492 (RA;US) 
Meetings 
Proceedings of the second symposium on containment of 
underground nuclear explosions. Volume 1, 9:23468 (R;US) 
Proceedings of the second symposium on containment of 
underground nuclear explosions. Volume 2, 9:23478 (R;US) 
Radiation Hazards 
Forecasting radiation exposure from fallout caused by multiple, 
nonsimultaneous, upwind ground bursts, 9:23732 (J;GB) 
Seismic Surveys 
Nuclear explosives: the peaceful side, 9:23495 (J;GB) 
Simulation 
NUWAX-83: nucleonics in the desert, 9:23496 (J;CH) 
Site Selection 
LLNL site selection procedures, 9:23472 (RA;US) 
NUCLEAR FACILITIES 


See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 


MAGNETIC LOGGING 
Well Logging Equipment 


FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Decontamination 
Perspectives and issues in DOE remedial action programs, 
9:22052 (J;US) 
Health Hazards 
MOX: a user’s guide, 9:23767 (R;US) 
Liabilities 
Environmental pollution and liability insurance. An 
investigation concerning existing concepts of financial 
security with special regard to the aspects relating to the 
theory of risks, 9:22581 (R;DE;In German) 
Nuclear Insurance 
Environmental pollution and liability insurance. An 
investigation concerning existing concepts of financial 
security with special regard to the aspects relating to the 
theory of risks, 9:22581 (R;DE;In German) 
Radiation Monitoring 
Formerly utilized MED/AEC sites remedial action program 
post-remedial-action radiological survey of Kent Chemical 
Laboratory, the University of Chicago, Chicago, IL, 9:22060 
(R;US) 
Radiation Protection 
CP-50 calibration well facility: radiological safety assessment 
document, 9:23699 (R;US) 
NUCLEAR FORCES 
Boson-Exchange Models 
Nuclear forces within a consistent meson-exchange model, 
9:24354 (R;CA) 
NUCLEAR FRAGMENTS 
Scattering 
Time dependent variational description of the scattering of 
nuclear fragments, 9:24294 (R;BR) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 
Burnup 
Method for calculating the isotope content change, 9:22510 
(R;SU;In Russian) 
Computer Codes 
International nuclear model. Final report, 9:22655 (R;US) 
Fabrication 
Preliminary study of uranium alloys, 9:22879 (RA;BR;In 
Portuguese) 
Isotope Ratio 
Method for calculating the isotope content change, 9:22510 
(R;SU;In Russian) 
Nondestructive Testing 
Verification of nuclear calculational techniques for gadolinia 
fuel in PWRs, 9:22359 (J;US) 
Physical Radiation Effects 
Analysis of the physical basis of current codes for modelling 
gas behaviour in reactor fuels, 9:22505 (R;GB) 
NUCLEAR INDUSTRY 
Economics 
Nuclear-power industry, 9:22677 (RA;ZA) 


Nuclear Regulatory Commission's inspection process: 
Hayward-Tyler Pump Company, 9:22438 (B;US) 
Legal Aspects 
Regulation of the Canadian nuclear industry, 9:22379 (R;CA) 
Political Aspects 
Nuclear-power industry, 9:22677 (RA;ZA) 
Proliferation 
Nuclear-power industry, 9:22677 (RA;ZA) 
Quality Control 
Nuclear Regulatory Commission’s inspection process: 
Hayward-Tyler Pump Company, 9:22438 (B;US) 
NUCLEAR MAGNETIC LOGGING 
Research Programs 
NMR logging tool concept status, 9:23461 (RA;US) 
Well Logging Equipment 
NMR logging tool concept status, 9:23461 (RA;US) 





NUCLEAR MAGNETIC RESONANCE 
Magnets 


NUCLEAR MAGNETIC RESONANCE 
Magnets 
Radiofrequency and magnet technology in medical NMR, 
9:23450 (R;US) 
RF Systems 
Radiofrequency and magnet technology in medical NMR, 
9:23450 (R;US) 
NUCLEAR MATERIALS DIVERSION 
Physical Protection 
Implementing the Convention for the Physical Protection of 
Nuclear Material, 9:22082 (B;US) 
NUCLEAR MATERIALS MANAGEMENT 
A 


International safeguards data management system. System 
description: Version 1.1.; Release PLI 82, 9:22078 (R;XE) 


Implementing the Convention for the Physical Protection of 
Nuclear Material, 9:22082 (B;US) 


International safeguards data management system. System 
description: Version 1.1.; Release PLI 82, 9:22078 (R;XE) 
NUCLEAR MATTER 
Axial-Vector Currents 
Chiral filter, axial charges and Gamow-Teller strengths, 
9:24289 (R;FR) 
Bag Model 
Chiral symmetry and the bag model: A new starting point for 
nuclear physics, 9:23999 (J;US) 
Compression 
Thrust and dynamics of nuclear matter compression in 
collisions of fast atomic nuclei, 9:24263 (RA;SU;In Russian) 
Density 
1 fsub(7/2) isotone and isotope differences of nuclear matter 
densities, 9:24347 (RA;DE) 
Heavy Ion Reactions 
High-energy nuclear collisions, 9:24355 (J;US) 
NUCLEAR MEDICINE 
Training 
Training course in nuclear methodology and techniques in the 
study and control of parasitic diseases of humans. Final 
report, 9:23599 (R;US) 
NUCLEAR MODELS 
See also EXCITON MODEL 
PARTICLE-HOLE MODEL 


QUASIPARTICLE-PHONON MODEL 
VMI MODEL 


Composite Models 
Partition function for composite systems, 9:24299 (RA;ZA;In 
Afrikaans) 
Energy Density 
Partition function for composite systems, 9:24299 (RA;ZA;In 
Afrikaans) 
Partition Functions 
Partition function for composite systems, 9:24299 (RA;ZA;In 
Afrikaans) 
SU-4 Groups 
SU(4) invariant model of quasi-elastic heavy ion reactions, 
9:24331 (RA;SU;In Russian) 
NUCLEAR PARKS 
Public Opinion 
Public acceptance of nuclear electric generation sited in energy 
centers, 9:22446 (J;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Meetings 
Hadron substructure in nuclear physics, 9:24357 (B;US) 
Particle Models 
Hadron substructure in nuclear physics, 9:24357 (B;US) 
NUCLEAR POTENTIAL 
See also WOODS-SAXON POTENTIAL 
Self-Consistent Field 
Properties of a self-consistent potential in a nuclear system, 
9:24336 (RA;SU;In Russian) 
NUCLEAR POWER 
Cost 
Coal and nuclear electricity fuels. A regional analysis, 9:22441 
(R;CA) 
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Environmental Impacts 
Model for assessing social impacts of nuclear technology, 
9:22682 (RA;JP) 
F 
Second Nuclear Era, 9:22321 (R;US) 
Public Opinion 
Public acceptance of nuclear electric generation sited in energy 
centers, 9:22446 (J;US) 
Recommendations 
Second Nuclear Era, 9:22321 (R;US) 
Research Programs 

Nuclear power research and development at the Electric 
Power Research Inst. (EPRI), 9:22336 (BA;US) 

Owner's group nuclear power R and D programs, 9:22449 
(BA;US) 

Risk Assessment 

Model for assessing social impacts of nuclear technology, 
9:22682 (RA;JP) 

Nuclear safety research - risk and other risks, 9:22627 (BA;US) 

Social Impact 

Model for assessing social impacts of nuclear technology, 

9:22682 (RA;JP) 
NUCLEAR POWER PLANTS 
Comparative Evaluations 

Nuclear energy cost data base. A reference data base for 
nuclear and coal-fired powerplant power generation cost 
analysis, 9:22679 (R;US) 

Computer-Aided Design 
Evaluation of computer-aided design and drafting for the 
electric power industry. Final report, 9:22680 (R;US) 
Computerized Control Systems 
Toshiba review, Volume 38, Number 11, 1983, 9:22528 (R;US) 
Construction 

An architect-engineer's use of probabilistic risk assessment, 
9:22613 (J;US) 

Analysis of power plant construction lead times. Volume 2. 
Supporting documentation and appendixes. Final report, 
9:22320 (R;US) 

Decommissioning 

Community's research and development programme on 
decommissioning of nuclear power plants. Second annual 
progress report (year 1981), 9:22571 (R;XE) 

Decontamination 

Community's research and development programme on 
decommissioning of nuclear power plants. Second annual 
progress report (year 1981), 9:22571 (R;XE) 

Design 

An architect-engineer’s use of probabilistic risk assessment, 
9:22613 (J;US) 

Potential uses of PRA in the evaluation and regulation of 
nuclear safety, 9:22608 (J;US) 

Economics 

Coal and nuclear electricity fuels. A regional analysis, 9:22441 
(R;CA) 

Economic potential of smaller-sized nuclear plants in today's 
economy, 9:22444 (R;US) 

Electrical Equipment 

Total qualification of class 1E electric equipment, 9:22493 

(R;FR) 
Emergency Plans 

Emergency exercises: Commonly observed problems, 9:22616 
(J;US) 

Emergency planning lessons learned around Commonwealth 
Edison nuclear station sites, 9:22617 (J;US) 

Lessons learned in emergency preparedness, 9:22618 (J;US) 

Role of security during safety-related emergencies at nuclear 
power plants, 9:22600 (R;US) 

Evacuation 

Public protection strategies for accident management, 9:22615 

(J;US) 
Fires 

Tradeoffs between residential and industrial fire protection for 

ultimate public safety, 9:22630 (J;NL) 
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Human Factors 
Impact of human factors on quality assurance in planning, 
constructing and operating nuclear power plants, 9:22319 
(R;DE;In German) 
Human Factors Engineering 
An expectation model based on opinion data, 9:22622 (J;US) 
Modelling methods in human reliability analysis, 9:22624 (J;US) 
In-Service Inspection 
French effort in field NDT nuclear plant, 9:23190 (R;FR) 
Inspection 
Surveillance of nuclear power reactors, 9:22344 (R;FR) 
Management 
Utility management, lend me your ears, 9:22447 (J;US) 
Market 
Economic potential of smaller-sized nuclear plants in today’s 
economy, 9:22444 (R;US) 
Monitoring 
Surveillance of nuclear power reactors, 9:22344 (R;FR) 
Operation 
An architect-engineer’s use of probabilistic risk assessment, 
9:22613 (J;US) 
Potential uses of PRA in the evaluation and regulation of 
nuclear safety, 9:22608 (J;US) 
Operations Research 
Owner's group nuclear power R and D programs, 9:22449 
(BA;US) 
Personnel Monitoring 
Release of radioactivity and occupational exposures of the 
nuclear power industry. Ist quarter 1983, 9:22606 (R;SE;In 
Swedish) 
Power Generation 
Economic potential of smaller-sized nuclear plants in today’s 
economy, 9:22444 (R;US) 
Professional Personnel 
Utility management, lend me your ears, 9:22447 (J;US) 
Quality Assurance 
Impact of human factors on quality assurance in planning, 
constructing and operating nuclear power plants, 9:22319 
(R;DE;In German) 
Radioactive Waste Management 
Utility involvement in radioactive waste management R and D, 
9:22054 (BA;US) 
Reactor Accidents 
Emergency exercises: Commonly observed problems, $:22616 
(J;US) 
NRC perspective on emergency preparedness, 9:22614 (J;US) 
Prioritization of generic safety issues for nuclear power plants, 
9:22611 (J;US) 
Reactor Control Systems 
Automated reasoning in man/machine control systems, 9:22530 
(J;US) } 
Reactor Dismantling 
Community's research and development programme on 
decommissioning of nuclear power plants. Second annual 
progress report (year 1981), 9:22571 (R;XE) 
Reactor Instrumentation 
Aging of electronics in nuclear power plant instrumentation: A 
perspective on needed studies, 9:22501 (J;US) 
Reactor Licensing 
Nuclear plant licensing in Canada, 9:22434 (R;CA) 
Reactor Maintenance 
MAPPS: A model for estimating nuclear power plant 
maintainence personnel reliability, 9:22623 (J;US) 
Reactor Operators 
An expectation model based on opinion data, 9:22622 (J;US) 
Modelling methods in human reliability analysis, 9:22624 (J;US) 
Reactor Safety 
Prioritization of generic safety issues for nuclear power plants, 
9:22611 (J;US) 
Role of security during safety-related emergencies at nuclear 
power plants, 9:22600 (R;US) 
The role of risk assessment in NRC programs, 9:22610 (J;US) 
Reactor Shutdown 
Value impact assessment: direct and indirect risks and costs, 
9:22609 (J;US) 
Risk Assessment 
An architect-engineer’s use of probabilistic risk assessment, 
9:22613 (J;US) 


NUCLEAR REACTIONS 
On-Line Measurement Systems 


Canadian nuclear risk experience, 9:22578 (R;CA;In French) 
Potential uses of PRA in the evaluation and regulation of 
nuclear safety, 9:22608 (J;US) 
The role of risk assessment in NRC programs, 9:22610 (J;US) 
Safety Engineering 
Nuclear safety research - risk and other risks, 9:22627 (BA;US) 
Shock Waves 
Calculation of overpressure on a power plant induced by an 
explosion wave and experimental validation, 9:22572 
(R;FR;In French) 
Steam Generators 
Report on US-Japan 1983 meetings on steam generators, 
9:22497 (R;US) 
Water Hammer 
Regulatory analysis for USI A-1, Water Hammer, 9:22596 
(R;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR RADII 
Shell Models 
Formulae for nuclear radii with accounting shell effects, 
9:24318 (RA;SU;In Russian) 
NUCLEAR REACTION ANALYSIS 
Errors 
Charge collection in an external proton beam, 9:23030 (R;AU) 
Uses 
Solving corrosion problems with surface analysis, 9:23028 
(R;US) 
NUCLEAR REACTION ANALYZERS 
Electromagnetic Lenses 
New system for astrophysical nuclear reaction studies with 
radioactive ion beams, 9:24034 (J;NL) 
Uses 
New system for astrophysical nuclear reaction studies with 
radioactive ion beams, 9:24034 (J;NL) 
NUCLEAR REACTIONS 


See also BREAKUP REACTIONS 
COMPOUND-NUCLEUS REACTIONS 
FISSION 
FUSION REACTIONS 
HADRON REACTIONS 
PHOTONUCLEAR REACTIONS 
PRECOMPOUND-NUCLEUS EMISSION 


Activation Analysis 
Activation technique for measuring the nuclear reaction 
excitation functions in experiments on-line with the SM-4 
computer, 9:23391 (RA;SU;In Russian) 
Angular Correlation 
Determination of density matrix of final nucleus states while 
measurement of angular correlation function of charged 
particles and gamma quanta in different planes, 9:24308 
(RA;SU;In Russian) 
Computerized Simulation 
NMTC/JAERI: a simulation code system for high energy 
nuclear reactions and nucleon-meson transport processes, 
9:24027 (R;JP;In Japanese) 
Cross Sections 
Method of cross section reconstruction in the experiments with 
continuous beams, 9:24340 (RA;SU;In Russian) 
Density Matrix 
Determination of density matrix of final nucleus states while 
measurement of angular correlation function of charged 
particles and gamma quanta in different planes, 9:24308 
(RA;SU;In Russian) 
Excitation Functions 
Activation technique for measuring the nuclear reaction 
excitation functions in experiments on-line with the SM-4 
computer, 9:23391 (RA;SU;In Russian) 
Nuclear Reaction Kinetics 
Duration of multiparticle reaction, 9:24310 (RA;SU;In Russian) 
Numerical Solution 
Method of cross section reconstruction in the experiments with 
continuous beams, 9:24340 (RA;SU;In Russian) 
On-Line Measurement Systems 
Activation technique for measuring the nuclear reaction 
excitation functions in experiments on-line with the SM-4 
computer, 9:23391 (RA;SU;In Russian) 





NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SCIENCE CENTER REACTOR TEXAS 
See NSCR REACTOR 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Energy-Level Transitions 

Isoscalar transition rates and single folding model with density- 

dependent forces, 9:24348 (RA;DE) 
NUCLEAR TRADE 

Trade or commerce involving special nuclear material or any other 
radioactive materials, instruments, equipment, plants, etc, of 
nuclear interest. 

International Cooperation 

Revised agreement for cooperation concerning peaceful uses of 
nuclear energy between the United States and Norway, 
9:22080 (B;US) 

Non-Proliferation Policy 

Revised agreement for cooperation concerning peaceful uses of 
nuclear energy between the United States and Norway, 
9:22080 (B;US) 

NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

NATO's theater nuclear forces: a coherent strategy for the 
1980s, 9:23467 (R;US) 

Research and analytical evaluation of the Soviet Union and 
modernization of nuclear weapons forces in Europe. Final 
report, 15 May 80-30 Mar 82, 9:23466 (R;US) 

Civil Defense 

Should we protect ourselves from nuclear weapon effects, 

9:24567 (R;US) 
Public Opinion 

Neutron weapons. War prevention by credible deterrence, 

9:22681 (R;DE;In German) 
NUCLEATE BOILING 
Void Fraction 
Interfacial area and nucleation site density in boiling systems, 
9:23174 (J;GB) 
NUCLEI 

See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
EVEN-ODD NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
MAGIC NUCLEI 
MIRROR NUCLEI 
ODD-EVEN NUCLEI 


ODD-ODD NUCLEI 
ORIENTED NUCLEI 


Collective Model 
Boson description of low-lying collective states in spherical 
nuclei, 9:24312 (RA;SU;In Russian) 
Energy Levels 
Boson description of low-lying collective states in spherical 
nuclei, 9:24312 (RA;SU;In Russian) 
Energy-Level Density 
Application of number theoretical methods for the calculation 
of nuclear level densities, 9:24275 (RA;US) 
Energy dependence of the rotational enhancement factor in the 
level density, 9:24279 (RA;US) 
Exact calculation of level densities for non interacting many- 
fermion systems, 9:24276 (RA;US) 
Extraction of level density information from non-resonant 
reactions, 9:24283 (RA;US) 
IAEA advisory group meeting on basic and applied problems 
of nuclear level densities, 9:24272 (R;US) 
Impact of nuclear level density models on cross section 
calculations, 9:24285 (RA;US) 
Level density approach to perturbation theory and inverse- 
energy-weighted sum-rules, 9:24274 (RA;US) 
Limits and validity of the phenomenological Gilbert-Cameron 
level density approach, 9:24281 (RA;US) 
Moment method calculations of nuclear level densities, 9:24273 
(RA;US) 
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Review of recent phenomenological approaches to the 
description of nuclear level densities, 9:24280 (RA;US) 
Semi classical approach to nuclear level densities, 9:24288 
(RA;US) 
Statistical inference of level densities from resolved resonance 
parameters, 9:24282 (RA;US) 
Systematics of the nuclear level densities, 9:24284 (RA;US) 
Temperature-induced deformation: a possible mechanism for 
washing out of spherical shell effects, 9:24287 (RA;US) 
High Spin States 
Structure of high spin states of atomic nuclei near the yrast 
band, 9:24300 (RA;CS;In Czech) 
Interacting Boson Model 
Boson description of low-lying collective states in spherical 
nuclei, 9:24312 (RA;SU;In Russian) 
Nuclei: a superfluid condensate of a-particles. A study within 
the interacting boson model, 9:24344 (R;FR) 
Mass 
Choice of calibrating processes in nuclear-physical 
investigations and tables of atomic masses, 9:24210 
(RA;SU;In Russian) 
Mass Formulae 
Nuclear mass formula with a neutron skin degree of freedom 
and finite-range model for the surface energy, 9:24349 
(R;US) 
Primary Cosmic Radiation 
Fragmentation parameters of primary cosmic-ray nuclei in 
nuclear emulsions, 9:24301 (RA;CS;In Slovak) 
Spallation Fragments ' 
Fragmentation parameters of primary cosmic-ray’ ‘woclei i in 
nuclear emulsions, 9:24301 (RA;CS;In Slovak) 
Spherical Model 
Boson description of low-lying collective states in: spherical 
nuclei, 9:24312 (RA;SU;In Russian) . 
Tables t 
Choice of calibrating processes in iaatmiiahidcd:? 
investigations and tables of atomic masses, 9: 24210. 
(RA;SU;In Russian) 
Vibrational States 
Semimicroscopic model of oscillations of a nucleus with 
separable forces, 9:24337 (RA;SU;In Russian) 
Yrast States 
Structure of high spin states of atomic nuclei near the yrast 
band, 9:24300 (RA;CS;In Czech) 
NUCLEON-NUCLEON INTERACTIONS 
Boson-Exchange Models ; 
Nuclear forces within a consistent meson-exchange model, 
9:24354 (R;CA) 
Quark Model 
S-wave NN interaction in quark-cluster model, 9:24319 
(RA;SU;In Russian) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
Semileptonic Decay 
Population dose due to nucleon decay, 9:23731 (J; US) 
NUCLEOTIDES 
See also AMP 
ATP 
Biochemistry 
Nucleotide sequences of gag-pol regions that determine the Fv- 
1 host range property of BALB/c N-tropic and B-tropic 
murine leukemia viruses, 9:23590 (J;US) 
NUCLIDES 
See ISOTOPES 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 

OCCLUSION COMPLEXES 
See CLATHRATES 
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OCEAN CURRENTS 
See WATER CURRENTS 
OCEAN THERMAL ENERGY CONVERSION 
Offshore Platforms 
Ocean Thermal Energy Conversion moored pipe/mobile 
platform design study, 9:22226 (R;US) 
Programs 


Exploratory Energy Research Program of the University of 
Hawaii at Manoa. Quarterly progress report, 9:22131 (R;US) 


Study of the macrozooplankton within the samples taken at the 
Mobile site from November 1977 through November 1978. 
A data report of the Lawrence Berkeley Laboratory, 9:22215 


Commercialization and cost-sharing potential for Ocean 
Thermal Energy Conversion (OTEC) plantships and 
facilities by industry, utilities and government, 9:22210 
(R;US) 


Development, design, fabrication and testing of Ocean Thermal 
Energy Conversion (OTEC), Power System Development 
(PSD) II. Volume 1. 10 MWe power module. Preliminary 
design report, 9:22213 (R;US) 

OTEC (Ocean Thermal Energy Conversion) stationkeeping 
subsystems (SKSS). Review of conceptual and preliminary 
designs of Pilot Plant SKSS. Appendix. Recommendations 
for OTEC commercial plant SKSS, 9:22231 (R;US) 

Heat Ex 

Biofouling and cleaning tests of OTEC external flow heat 
exchanger tubes, 9:22211 (R;US) 

Development, design, fabrication and testing of Ocean Thermal 
Energy Conversion (OTEC), Power System Development 
(PSD) II. Volume II. 0.2 MWe heat exchangers. Preliminary 
design report, 9:22212 (R;US) 

Heat Transfer 

Development, design, fabrication and testing of Ocean Thermal 
Energy Conversion (OTEC), Power System Development 
(PSD) II. Volume III. Heat transfer test report. Preliminary 
design report, 9:22214 (R;US) 


Underwater inspection, maintenance and repair study for the 
40 MW OTEC pilot plant, 9:22229 (R;US) 
Maintenance 
Underwater inspection, maintenance and repair study for the 
40 MW OTEC pilot plant, 9:22229 (R;US) 
Mechanical Structures 
OTEC (Ocean Thermal Energy Conversion) Stationkeeping 
Subsystems (SKSS): design criteria, 9:22230 (R;US) 


OTEC (Ocean Thermal Energy Conversion) CWP (Cold 
Water Pipe) Laboratory Test Program. Ocean System 
Operations Project. Final report, 9:22225 (R;US) 

Offshore Platforms 

OTEC (Ocean Thermal Energy Conversion) CWP (Cold 
Water Pipe) Laboratory Test Program. Ocean System 
Operations Project. Final report, 9:22225 (R;US) 

OTEC (Ocean Thermal Energy Conversion) Stationkeeping 
Subsystems (SKSS): design criteria, 9:22230 (R;US) 


Analysis and summary of OTEC (Ocean Thermal Energy 
Conversion) Cold Water Pipe costs, 9:22219 (R;US) 

Methods for and examples of dynamic load and stress analysis 
of OTEC (Ocean Thermal Energy Conversion) Cold Water 
Pipe designs. Volume 2, 9:22220 (R;US) 

Ocean Thermal Energy Conversion (OTEC) Cold Water Pipe 
Three-Dimensional Design Methodology. Volume 1. 
Technical manual, 9:22228 (R;US) 

Ocean Thermal Energy Conversion Cold Water Pipe At-Sea 
Test Program. Volume II. F. Environmental design criteria, 
9:22222 (R;US) 

Ocean Thermal Energy Conversion Cold Water Pipe At-Sea 
Test Program, 9:22221 (R;US) 

OTEC (Ocean Thermal Energy Conversion) CWP (Cold 
Water Pipe) Laboratory Test Program. Deployment project 
test report, 9:22224 (R;US) 


OTEC (Ocean Thermal Energy Conversion) CWP (Cold 
Water Pipe) Laboratory Test Program. Ocean System 
Operations Project. Final report, 9:22225 (R;US) 

Power Systems 

Development, design, fabrication and testing of Ocean Thermal 
Energy Conversion (OTEC), Power System Development 
(PSD) II. Volume 1. 10 MWe power module. Preliminary 
design report, 9:22213 (R;US) 

Site Selection 

Ocean Thermal Energy Conversion Cold Water Pipe At-Sea 
Test Program. Volume II. F. Environmental design criteria, 
9:22222 (R;US) 

OCEANOGRAPHY 
Maps 

Oceanographic data off Puerto Rico and the Virgin Islands, 

9:22218 (R;US) 
ODD-EVEN NUCLEI 
Odd protons, even neutrons. 


See also AMERICIUM 241 
ANTIMONY 117 
ARSENIC 83 
BISMUTH 209 
BORON 11 
BROMINE 77 
CESIUM 137 
COBALT 55 
COBALT 57 
COPPER 59 
EUROPIUM 143 
EUROPIUM 145 
EUROPIUM 147 
EUROPIUM 149 
EUROPIUM 157 
GALLIUM 65 
GALLIUM 67 
GALLIUM 69 
GALLIUM 71 
HOLMIUM 151 
HOLMIUM 153 
HOLMIUM 157 
HOLMIUM 161 
INDIUM 109 
INDIUM 113 
IODINE 131 
LITHIUM 5 
LITHIUM 7 
LUTETIUM 165 
LUTETIUM 171 
LUTETIUM 173 
MANGANESE 53 
MANGANESE 55 
NEPTUNIUM 237 
NITROGEN 13 
NITROGEN 15 
POTASSIUM 41 
PRASEODYMIUM 139 
SODIUM 23 
TANTALUM 181 
TECHNETIUM 99 
TERBIUM 147 
TERBIUM 157 
TERBIUM I61 
THALLIUM 205 
THULIUM 169 
TRITIUM 
VANADIUM 51 
YTTRIUM 89 


Collective Model 
Coupling of a particle in the generalized collective model, 
9:24297 (R;DE;In German) 
Coupling 
Coupling of a particle in the generalized collective model, 
9:24297 (R;DE;In German) 


ODD-ODD NUCLEI 


Odd protons, odd neutrons. 

See also ASTATINE 206 
BISMUTH 208 
BISMUTH 214 
BORON 10 
BROMINE 76 
CESIUM 128 
CESIUM 134 
CHLORINE 36 
CHLORINE 38 
COBALT 60 
DEUTERIUM 
EUROPIUM 152 
HOLMIUM 154 
INDIUM 116 
LITHIUM 6 





LUTETIUM 172 
NIOBIUM 96 
NITROGEN 14 
PHOSPHORUS 28 
PHOSPHORUS 32 
PRASEODYMIUM 136 
SODIUM 22 
TERBIUM 146 
THULIUM i68 
YTTRIUM 90 


Hartree-Fock-Bogolyubov Theory 
Two-quasi particle states in nuclei with even A, 9:24334 
(RA;SU;In Russian) 
ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS 
Radioactive Aerosols 
Modelling of aerosol retention in the test facility PASSAT, 
9:23132 (R;DE;In German) 
OFFICE BUILDINGS 
Indoor Air Pollution 
Effects of reduced ventilation on indoor air quality in an office 
building, 9:23520 (J;GB) 
Lighting Systems 
Energy-based analysis of interior illumination systems in office 
buildings, 9:22758 (R;US) 
Solar Cooling Systems 
Georgia Power Company solar as-built drawings (Engineering 
Materials), 9:22236 (E;US) 
Solar Heating Systems 
Georgia Power Company solar as-built drawings (Engineering 
Materials), 9:22236 (E;US) 
OFF-PEAK ENERGY STORAGE 
Air Energy Storage 
Storage technologies, 9:22302 (BA;US) 
Pumped Storage 
Storage technologies, 9:22302 (BA;US) 
OFFSHORE PLATFORMS 
Includes gravity or fixed, floating, and towed platforms. 
Accidents 


Accident risk in the offshore-production of petroleum and 
natural gas, 9:21877 (RA;XE;In German) 


Ocean Thermal Energy Conversion moored pipe/mobile 
platform design study, 9:22226 (R;US) 
OTEC (Ocean Thermal Energy Conversion) Stationkeeping 
Subsystems (SKSS): design criteria, 9:22230 (R;US) 
Materials Handling 
Personnel and material transport in the offshore operation, 
9:21883 (RA;DE;In German) 
Moorings 
OTEC mooring technology, 9:22223 (R;US) 
Occupational Safety 
Accident risk in the offshore-production of petroleum and 
natural gas, 9:21877 (RA;XE;In German) 
Safety in operation and health protection in the offshore 
region, 9:21878 (RA;XE;In German) 
Oscillations 
OTEC (Ocean Thermal Energy Conversion) CWP (Cold 
Water Pipe) Laboratory Test Program. Ocean System 
Operations Project. Final report, 9:22225 (R;US) 
Regulations 
Safety monitoring program of the US Coast Guard for 
offshore platforms, 9:21881 (RA;XE;In German) 
Rescue Operations 
Rescue equipment for offshore plants, 9:21884 (RA;XE;In 
German) 
Safety 
Problems of the petroleum and gas exploration in the Aegean 
Sea - specificity of H2S, 9:21882 (RA;XE;In German) 
Safety technique in offshore plants - the opinion of a 
constructor, 9:21880 (RA;XE;In German) 
OHMIC PLASMA LOSSES 
See ENERGY LOSSES 
OIL BURNERS 
Fuel Substitution 
Regional survey and venture analysis of the utility boiler 


retrofit market for the Department of Energy Regions I-IV, 
9:22826 (R;US) 
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OIL FIELDS 
By-Products 

Oil field geothermal waters of Wyoming, 9:22274 (R;US) 

OIL SANDS : 
Information 

Unconventional petroleum: a current awareness bulletin, 

9:21872 (J;US) 
Petroleum 

Unconventional petroleum: a current awareness bulletin, 

9:21872 (J;US) 
Processing 

Assessment of research needs for oil recovery from heavy-oil 
sources and tar sands. Appendix B. Site visit reports, 9:21863 
(R;US) 

Research 

Assessment of research needs for oil recovery from heavy-oil 
sources and tar sands. Appendix B. Site visit reports, 9:21863 
(R;US) 

OIL SHALE INDUSTRY 
Environmental Impacts 

Atmospheric tracer investigation of fugitive-emissions transport 
in the Colorado oil shale region, 9:21940 (R;US) 

Naval oil shale reserves 1 and 3. Summary: five years of 
progress on the oil shale development program, 9:21923 
(R;US) 

Research Programs 
Oil shale - the beginning of a new industry, 9:21935 (BA;US) 
OIL SHALE PROCESSING PLANTS 


Naval Oil Shale Reserves: conceptual development plan, 
9:21932 (R;US) 
Planning 
Naval Oil Shale Reserves: conceptual development plan, 
9:21932 (R;US) 
Water Requirements 
Water system study for NOSR 1, 9:21938 (R;US) 
Water Supply 
Effect of water rights on availability. Exploratory study for 
several NOSR production options, 9:21939 (R;US) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
Energy Source Development 
Goal setting and strategic planning for a shale-oil-recovery R 
and D program, 9:21930 (J;US) 
Explosive Fracturing 
Role of computer simulation in oil shale blasting, 9:21929 
(R;US) 
Information 
Unconventional petroleum: a current awareness bulletin, 
9:21872 (J;US) 
In-Situ Retorting 
Oil shale - the beginning of a new industry, 9:21935 (BA;US) 
Proceedings of in situ oil shale briefing, June 7-8, 1983, 9:21933 
(R;US) 
Meetings 
Proceedings of in situ oil shale briefing, June 7-8, 1983, 9:21933 
(R;US) 
Multi-Element Analysis 
Application of the Los Alamos nuclear microprobe to the 
characterization of trace element-mineral associations in 
geologic materials and solid wastes, 9:21937 (R;US) 
Petroleum 
Unconventional petroleum: a current awareness bulletin, 
9:21872 (J;US) 
Research Programs 
Goal setting and strategic planning for a shale-oil-recovery R 
and D program, 9:21930 (J;US) 
Resource Development 
Oil shale - the beginning of a new industry, 9:21935 (BA;US) 
Retorting 
Oil shale - the beginning of a new industry, 9:21935 (BA;US) 
OIL SPILL FINGERPRINTING 
See PATTERN RECOGNITION 
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OIL WELLS 
Carbon Dioxide Injection 
Enhanced oil recovery by CO: foam flooding. Annual report, 
October 1, 1982-September 30, 1983, 9:21864 (R;US) 
Steam Injection 
Cogeneration systems design for enhanced oil recovery. 
Volume 1. Summary. Final report, 9:21868 (R;US) 
Cogeneration systems design for enhanced oil recovery. 
Volume 2. Tosco site. Final report, 9:21869 (R;US) 
Cogeneration systems design for enhanced oil recovery. 
Volume 3. Conoco site. Final report, 9:21870 (R;US) 
Field experiment of steam drive with in-situ foaming. Annual 
report, October 1, 1982-September 30, 1983, 9:21865 (R;US) 
OKLO PHENOMENON 
Chemical Reactions 
Radiolysis in nature: Evidence from the Oklo natural reactors, 
9:21952 (R;US) 
OLEFINS 
See ALKENES 
OLEIC ACID 
Toxicity 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA FACILITY 
Research Programs 
University of Rochester Laboratory for Laser Energetics 
annual report, 1 October 1982-30 September 1983, 9:24497 
(R;US) 
ON-LINE MEASUREMENT SYSTEMS 
Design 
Principles of small Measuring-calculating system designing, 
9:24548 (R;SU;In Russian) 
Reviews 
Line measurement systems for calorimetric measurements. 
Review, 9:23447 (R;SU;In Russian) 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 


Acute Irradiation 
Relative frequency of acute and chronic gamma irradiation 
according to the index oocytes loss, 9:23708 (RA;BG;In 
Bulgarian) 
Chronic Irradiation 
Relative frequency of acute and chronic gamma irradiation 
according to the index oocytes loss, 9:23708 (RA;BG;In 
Bulgarian) 
Genetic Radiation Effects 
Enhancement by caffeine of the frequency of lethal dominant 
mutation induced by gamma radiation in oocytes of Musca 
domestica, 9:23693 (RA;BR;In Portuguese) 
OPERATING COST 
Operations Research 
Power plant operation, 9:22301 (BA;US) 
OPTICAL MICROSCOPES 
Television Cameras 
Video imaging system for microscopy: technical aspects, 
9:23199 (BA;US) 
OPTICAL SPECTROMETERS 
Electric Impedance 
Hertzian and optical impedance spectroscopy. II, 9:24477 
(J;RO) 
OPTICAL SYSTEMS 
Alignment 
Three wavelength optical alignment of the Nova laser, 9:24519 
(R;US) 
OPTOACOUSTIC CELLS 
See PHOTOACOUSTIC SPECTROMETERS 
ORDNANCE 
Mutagen Screening 
Mutagenic activity of DMSO solvent samples from munition 


pilot test plant on mammalian cells, 9:23748 (RA;US) 
ORE PROCESSING 


Radioisotopes 
Radio-isotopic tracers in studies of extraction processes, 
9:21964 (RA;ZA) 
Radiometric Sorting 
Radiometric sorting of ore, 9:23330 (RA;ZA) 


Tracer Techniques 
Radio-isotopic tracers in studies of extraction processes, 
9:21964 (RA;ZA) 
OREGON 
Geological Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Geology 
Petroleum potential of Wilderness Lands in Oregon, 9:21856 
(RA;US) 
Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum Deposits 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Petroleum potential of Wilderness Lands in Oregon, 9:21856 
(RA;US) 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 
ORGANIC CHLORINE COMPOUNDS 


See also CHLORINATED ALIPHATIC HYDROCARBONS 


CHLORINATED AROMATIC HYDROCARBONS 
DDT 


NEOPRENE 
Chemical Analysis 
Characterization of nonvolatile aqueous chlorination products 
of humic substances, 9:23566 (J;US) 


Monitoring of electrochemically inactive compounds by 
amperometric toxic gas sensors, 9:23501 (R;US) 
ORGANIC COMPOUNDS 

See also ALDEHYDES 
AMINES 
AROMATICS 
HYDROCARBONS 
KETONES 
NUCLEOTIDES 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 


Adsorption 
Treatment of UCG condensates by activated carbon 
adsorption, 9:21780 (RA;US) 
Liquid Column Chromatography 
Developments in open tubular liquid chromatography, 9:23025 
(R;US) 


Properties 
Annual research plan, 1983-84 (Organic compounds derived 
from fossil substances), 9:21871 (R;US) 
ORGANIC COOLED REACTORS 
Fuel Elements 
Bench-scale studies of deposit formation on heat transfer 
surfaces washed by an organic coolant, 9:22516 (R;SU;In 
Russian) 
ORGANIC IODINE COMPOUNDS 
Chemical Radiation Effects 
Radiation polymerization of iodmethilate methacriloil lupin in 
water solutions, 9:23079 (RA;HU) 
Polymerization 
Radiation polymerization of iodmethilate methacriloil lupin in 
water solutions, 9:23079 (RA;HU) 
ORGANIC OXYGEN COMPOUNDS 
Excluding HYDROXY CUMPOUNDS, CARBONIC ACID 
DERIVATIVES, LIPIDS, STEROIDS, 
CARBOHYDRATES, ORGANIC ACIDS, ALDEHYDES, 
KETONES and ESTERS. 
See also BARBITURATES 
EPOXIDES 


QUINONES 
RHODAMINES 





ORGANIC PHOSPHORUS COMPOUNDS 
Nuclear Magnetic Resonance 


Nuclear Resonance 
Kinetics and mechanism of catalytic hydroprocessing of 
components of coal-derived liquids. Nineteenth quarterly 
report, November 16, 1983-February 15, 1984, 9:21672 
(R;US) 
ORGANIC PHOSPHORUS COMPOUNDS 
Excluding NUCLEIC ACIDS and NUCLEOTIDES. 
Genetic Effects 
Initiation of the occupational health evaluation of the 
organophosphate S-(2-Diisopropylaminoethyl) 0-ethyl 
methylphosphonothioate, 9:23749 (RA;US) 
Mutagen Screening 
Initiation of the occupational health evaluation of the 
organophosphate S-(2-Diisopropylaminoethy]) 0-ethyl 
methylphosphonothioate, 9:23749 (RA;US) 
Teratogenesis 
Initiation of the occupational health evaluation of the 
organophosphate S-(2-Diisopropylaminoethyl) 0-ethyl 
methylphosphonothioate, 9:23749 (RA;US) 
Toxicity 
Initiation of the occupational health evaluation of the 
organophosphate S-(2-Diisopropylaminoethyl) 0-ethyl 
methylphosphonothioate, 9:23749 (RA;US) 
ORGANIC POLYMERS 
See also NEOPRENE 
RESINS 
RUBBERS 
Voltametry 
Properties of membranes composed of polyaniline and 
polypyrrole redox exchanger semiconductor polymers, 
9:23044 (TJ;FR) 
ORGANIC SOLVENTS 
Comparative Evaluations 
ITSL process oil characterization Wilsonville and Lummus, 
9:21651 (RA;US) 
Wyodak coal structure and liquefaction mechanism from model 
solvent studies, 9:21658 (RA;US) 
Electron Spin Resonance 
Measurement of solvent quality by electron spin resonance, 
9:21654 (RA;US) 
ion 
Heavy recycle solvent studies in two-stage coal liquefaction. 
Final technical report, September 1, 1982-December 30, 
1983, 9:21729 (R;US) 
H 


ydrogenation 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

Thermal reaction process variable study, 9:21649 (RA;US) 


Energy aspects of neutral solvents biosynthesis and use, 
9:22106 (J;US) 
Recycling 
Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 
Heavy recycle solvent studies in two-stage coal liquefaction. 
Final technical report, September 1, 1982-December 30, 
1983, 9:21729 (R;US) 
Structural Chemical Analysis 
Heavy recycle solvent studies in two-stage coal liquefaction. 
Final technical report, September 1, 1982-December 30, 
1983, 9:21729 (R;US) 
Thermal Conductivity 
Thermal conductivities of Wilsonville solvent and Wilsonville 
solvent/Illinois No. 6 coal slurry, 9:21664 (RA;US) 
ORGANIC SULFUR COMPOUNDS 
See also THIOPHENE 
Gas Chromatography 
Isolation of thiophenic compounds by argentation liquid 
chromatography, 9:23041 (J;US) 
Liquid Column Chromatography 
Isolation of thiophenic compounds by argentation liquid 
chromatography, 9:23041 (J;US) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
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Dissociation Energy 
Bond strengths of organothorium and organouranium 
compounds, 9:23114 (J;CH) 
ORIENTED NUCLEI 
Telescope Counters 
Installation for measuring polarization of B-active nuclei, 
9:23377 (RA;SU;In Russian) 
ORNL 
Data Base Management 
Data processing in the Integrated Data Base for spent fuel and 
radioactive waste, 9:21996 (R;US) 
Radioactive Waste Storage 
First-year evaluation of a nondestructive assay system for the 
examination of ORNL TRU waste, 9:23024 (R;US) 
ORNL ISOCHRONOUS CYCLOTRON 
Data Acquisition Systems 
Data acquisition software for the Holifield Heavy Ion 
Research Facility, 9:23311 (J;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSIRIS REACTOR 
Fuel Elements 
OSIRIS, a MTR adapted and well fitted to LEU utilization, 
qualification and development, 9:22533 (R;FR) 
OSMIUM 
Electrodeposition 
Preparation of targets of iridium, osmium and ruthenium by 
electrolytic method, 9:23070 (RA;SU;In Russian) 
OSMOSIS 
Reverse osmosis application studies, 9:22022 (R;CA) 
OSTEOCYTES 
See BONE CELLS 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OUTPUT 
See PRODUCTION 
OVERBURDEN 
Magnetic Properties 
Application of remanent and rock magnetic properties to 
thermal alternation of overburden at the Hanna, Wyoming, 
UCG site, 9:21692 (RA;US) 
Mechanical Properties 
Geotechnical studies on the overburden rock from the 
Rawlins, T-2 UCG site, 9:21693 (RA;US) 
Mechanical Tests 
Geotechnical studies on the overburden rock from the 
Rawlins, T-2 UCG site, 9:21693 (RA;US) 
Temperature Effects 
Application of remanent and rock magnetic properties to 
thermal alternation of overburden at the Hanna, Wyoming, 
UCG site, 9:21692 (RA;US) 
Ultrasonic Testing 
Geotechnical studies on the overburden rock from the 
Rawlins, T-2 UCG site, 9:21693 (RA;US) 
OVERHEAD POWER TRANSMISSION 
Comparative Evaluations 
Research on transmission options, 9:22318 (BA;US) 
OXIDES 


See also ALUMINIUM OXIDES 
AMERICIUM OXIDES 
BARIUM OXIDES 
CALCIUM OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
EUROPIUM OXIDES 
IRIDIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
NEPTUNIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
RUTHENIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
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TANTALUM OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
TUNGSTEN OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 


Sublimation Heat 
Thermochemical regularities among lanthanide and actinide 
oxides, 9:22950 (J;CH) 
OXIRANS 
See EPOXIDES 
OXYGEN 
Chemical Reactions 
Cocatalyzed oxidation of carbon monoxide and 
triphenylphosphine using complexes derived from 
hexarhodium hexadecacarbonyl as homogeneous catalyst. 
Characterization of rhodium carbonyl intermediates, oxygen- 
18 labeling to identify oxygen atom sources, and observation 
of catalyzed oxygen atom exchange between carbon dioxide 
and water, 9:23067 (J;US) 
Hadronic Atoms 
Antiprotonic X-rays at LEAR, 9:23963 (RA;DE) 
Radiolysis 
Influence of electrical fields on the G-values of the radiation- 
induced SO2- and O2-oxidation and H2O-decomposition in 
gas systems, 9:23098 (RA;HU) 
OXYGEN 16 
Alpha Decay 
Manifestation of excited nuclear levels in the '*O(7, 7')4a 
reaction at the energy of 170 MeV, 9:24090 (RA;SU;In 
Russian) 
Binding Energy 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
Cluster Model 
Search for alpha-cluster states in **O in the excitation energy 
range 30-40 MeV, 9:24087 (RA;SU;In Russian) 
Excited States 
Nuclear energy levels and elementary particles, 9:24035 
(RA;ZA) 
OXYGEN 16 REACTIONS 
Alpha Spectra 
Kinematics of the gross structures in the a spectrum of the *O 
+ }2C reaction, 9:24061 (R;BR) 
Elastic Scattering 
Giant resonance and relativistic effects on sub-barrier heavy- 
ion elastic scattering, 9:24261 (J;NL) 
Fusion Reactions 
Kinematics of the gross structures in the a spectrum of the 1*O 
+ ™C reaction, 9:24061 (R;BR) 
Inelastic Scattering 
Analysis of the **Mg(?*O, '®O)?4Mg(2*; 1.37 MeV) reaction, 
9:24101 (RA;SU;In Russian) 
Nuclear Reaction Kinetics 
Kinematics of the gross structures in the a spectrum of the *O 
+ ™C reaction, 9:24061 (R;BR) 
Pionization 
Pion production and fragmentation of nuclei in high energy 
nucleus-nucleus collisions, 9:24221 (R;SE) 
Precompound-Nucleus Emission 
Problem of fast particle emision in heavy ion collissions at the 
enrgies of 10-100 MeV/nucleon, 9:24173 (RA;SU;In 
Russian) 
Spallation 
Pion production and fragmentation of nuclei in high energy 
nucleus-nucleus collisions, 9:24221 (R;SE) 
OXYGEN 16 TARGET 
Alpha Reactions 
Dependence on the integral cross sections for inelastic 
scattering of approximately 24 MeV alpha particles on '*C, 
160, 180, 19°F, Ne and ?*Ne nuclei on the excitation 
energy of levels, 9:24074 (RA;SU;In Russian) 
Electron Reactions 
Study of the e,e’p and e,ea reactions on '*O with coincidence 
detection of an electron and secondary particles, 9:24083 
(RA;SU;In Russian) 


OZONE 
Biological Effects 


Photonuclear Reactions 

Quantum-mechanical Hamiltonian of nucleon interaction with 

an outer electromagnetic field, 9:24070 (RA;SU;In Russian) 
Pion Minus Reactions 

Manifestation of excited nuclear levels in the '*O(7, 7')4a 
reaction at the energy of 170 MeV, 9:24090 (RA;SU;In 
Russian) 

Pion Plus Reactions 

Manifestation of excited nuclear levels in the *O(z, 7')4a 
reaction at the energy of 170 MeV, 9:24090 (RA;SU;In 
Russian) 

OXYGEN 17 
Enrichment 
Stable isotope production: a distillation process, 9:23062 (J;US) 
OXYGEN 18 
Enrichment 
Stable isotope production: a distillation process, 9:23062 (J;US) 
Isotopic Exchange 

Cocatalyzed oxidation of carbon monoxide and 
triphenylphosphine using complexes derived from 
hexarhodium hexadecacarbonyl as homogeneous catalyst. 
Characterization of rhodium carbonyl intermediates, oxygen- 
18 labeling to identify oxygen atom sources, and observation 
of catalyzed oxygen atom exchange between carbon dioxide 
and water, 9:23067 (J;US) 

OXYGEN 18 TARGET 
Alpha Reactions 

Dependence on the integral cross sections for inelastic 
scattering of approximately 24 MeV alpha particles on '*C, 
16, 180, °F, Ne and ”*Ne nuclei on the excitation 
energy of levels, 9:24074 (RA;SU;In Russian) 

OXYGEN ADDITIONS 
Phase Studies 

Phase equilibria and thermodynamic studies in the titanium- 
nickel and titanium-nickel-oxygen systems, 9:22945 
(RA;DE;In German) 

Thermodynamics 

Phase equilibria and thermodynamic studies in the titanium- 
nickel and titanium-nickel-oxygen systems, 9:22945 
(RA;DE;In German) 

OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 
Electron Collisions 

Recommended data on excitation of carbon and oxygen ions 

by electron collisions, 9:23913 (R;JP) 
Electron-Ion Collisions 

23S excitation of heliumlike ions by electron impact, 9:23838 
(RA;DE) 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 132121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

OXYGEN ISOTOPES 


See also OXYGEN 16 
OXYGEN 17 
OXYGEN 18 


Kaon Plus Reactions 
Knock-out of protons by Ksup(+) mesons with momentum of 
0.85 GeV/c from C and O nuclei, 9:24089 (RA;SU;In 
Russian) 
OXYGEN LOGS 
See NEUTRON-GAMMA LOGGING 
OXYIODIDES 
Crystal Structure 
X-ray diffraction and absorption spectrophotometric studies of 
Amls and AmOI, 9:23113 (J;CH) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 
Biological Effects 
Age-dependent pulmonary response of rats to ozone exposure, 
9:23760 (J;US) 





Properties 
Air quality criteria for storage of paper-based archival records, 
9:23540 (R;US) 
Indoor Air Pollution 
Measurement of the concentration of sulfur dioxide, nitrogen 
oxides, and ozone in the national archives building. Final 
report, 9:23505 (R;US) 


P REACTOR 
ECCS 

Analysis of the Savannah River Reactor Emergency Core 

Cooling System, 9:22564 (R;US) 
PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1 REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACIFIC NORTHWEST REGION 
See FEDERAL REGION X 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PALLADIUM 
Photoionization 

Relativistic effects in the photoionization of the 5P subshell of 

high-Z elements, 9:23807 (RA;DE) 
PALLADIUM 104 
E2-Transitions 

Description of multipolarity mixing of gamma transitions in the 
palladium nuclei by interacting boson model, 9:24174 
(RA;SU;In Russian? 

Interacting Boson Model 

Description of multipolarity mixing of gamma transitions in the 
palladium nuclei by interacting boson model, 9:24174 
(RA;SU;In Russian) 

M1-Transitions 

Description of multipolarity mixing of gamma transitions in the 
palladium nuclei by interacting boson model, 9:24174 
(RA;SU;In Russian) 

PALLADIUM 106 
E2-Transitions 

Description of multipolarity mixing of gamma transitions in the 
palladium nuclei by interacting boson model, 9:24174 
(RA;SU;In Russian) 

Ratios of reduced probabilities of E2-transitions in *Pd and 
1Cqd in the interacting boson model and Davydov-Chaban 
model, 9:24175 (RA;SU;In Russian) 

Interacting Boson Model 

Description of multipolarity mixing of gamma transitions in the 
palladium nuclei by interacting boson model, 9:24174 
(RA;SU;In Russian) 

M1.-Transitions 

Description of multipolarity mixing of gamma transitions in the 
palladium nuclei by interacting boson model, 9:24174 
(RA;SU;In Russian) 

PALLADIUM ALLOYS 
Magnetic Properties 

Magnetic excitations in transition-metal ferromagnets. Recent 
progress and future prospects on neutron scattering 
experiments, 9:22852 (R;US) 

Moessbauer and magnetisation studies of Fesub(.69)Pdsub(.31) 
alloy, 9:22872 (R;IT) 

Oriented Nuclei 

Nuclear orientation of °’Co in the Pd(Fe,Co) diluted alloy, 

9:24134 (RA;SU;In Russian) 
PANCREAS 
Biomedical Radiography 

About the roentgenologic diagnostics of pancreatitis acuta, 
9:23638 (RA;BG;In Bulgarian) 

Endoscopic retrograde pancreatography in the diagnostics of 
pancreas carcinoma, 9:23642 (RA;BG;In Bulgarian) 

Carcinomas 

Endoscopic retrograde pancreatography in the diagnostics of 

pancreas carcinoma, 9:23642 (RA;BG;In Bulgarian) 
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PANTEX PLANT 
Radiation Monitoring 
Environmental monitoring report for Pantex Plant covering 
1983, 9:23552 (R;US) 
PAPER 
Decontamination 
Experimental evaluation of washing for treatment of 
combustible plutonium-contaminated materials, 9:21992 
(R;GB) 
Preservation 
Measurement of the concentration of sulfur dioxide, nitrogen 
oxides, and ozone in the national archives building. Final 
report, 9:23505 (R;US) 
Storage 
Air quality criteria for storage of paper-based archival records, 
9:23540 (R;US) 
PAPER INDUSTRY 
Cogeneration 
Effects of fuel and electricity prices on cogeneration in the 
pulp and paper industry, 9:22810 (J;US) 
Energy Expenses 
Effects of fuel and electricity prices on cogeneration in the 
pulp and paper industry, 9:22810 (J;US) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC DISH COLLECTORS 
Computer Codes 
CONC/11: a computer program for calculating the 
performance of dish-type solar thermal collectors and power 
systems, 9:22206 (R;US) 
Efficiency 
CONC/11: a computer program for calculating the 
performance of dish-type solar thermal collectors and power 
systems, 9:22206 (R;US) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
Demonstration Programs 
Support development program for the qualification of solar 
farm collectors, 9:22165 (R;DE;In German) 
Design 
Support development program for the qualification of solar 
farm collectors, 9:22165 (R;DE;In German) 
PARADOX BASIN 
Geology 
Results of hydraulic tests at Gibson Dome No. 1, Elk Ridge 
No. 1, and E. J. Kubat boreholes, Paradox Basin, Utah, 
9:21994 (R;US) 
Hydrology 
Results of hydraulic tests at Gibson Dome No. 1, Elk Ridge 
No. 1, and E. J. Kubat boreholes, Paradox Basin, Utah, 
9:21994 (R;US) 
Radioactive Waste Disposal 
Investigation of potential alternate study areas in the Paradox 
Basin region, Utah, 9:21993 (R;US) 
Results of hydraulic tests at Gibson Dome No. 1, Elk Ridge 
No. 1, and E. J. Kubat boreholes, Paradox Basin, Utah, 
9:21994 (R;US) 
PARAFFINS 
See ALKANES 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARAMETRIC INSTABILITIES 
Plasma Waves 
Parametric instabilities during electron cyclotron heating of 
tandem mirrors, 9:24464 (J;US) 
PARKS (NUCLEAR) 
See NUCLEAR PARKS 
PARTICLE DECAY 
Multiwire Ionization Chambers 
Possible method of experimental investigation of proton decay 
modes, 9:23335 (R;SU) 
Multiwire Proportional Chambers 
Possible method of experimental investigation of proton decay 
modes, 9:23335 (R;SU) 
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PARTICLE IDENTIFICATION 
Transition Radiation Detectors 
Calculation of the X-ray transition radiation detectors, 9:23334 
(R;SU;In Russian) 
PARTICLE MODELS 
See also COMPOSITE MODELS 
HARD COLLISION MODELS 
JET MODEL 
SIGMA MODEL 
UNIFIED GAUGE MODELS 
Mathematical structure of elementary particles. Technical 
summary report, 9:23977 (R;US) 
PARTICLE RESUSPENSION 
Mathematical Models 
Computation of radionuclide particulate finite area fugitive 
source strengths, 9:23535 (J;GB) 
Time Dependence 
Computation of radionuclide particulate finite area fugitive 
source strengths, 9:23535 (J;GB) 
PARTICLE-HOLE MODEL 
Renormalization of the pion propagator and on the particle- 
hole in the spin-isospin channel, 9:24352 (R;FR) 
PARTICULATES 
Prior to September 1981, this concept was indexed to 
PARTICLES and AEROSOLS. 
Air Pollution Control 
Control of criteria and non-criteria pollutants from coal/liquid 
mixture combustion. Final report Nov 81-Nov 82, 9:21792 
(R;US) 
Deposition 
Dry deposition velocities, 9:23508 (R;US) 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Radioactivity 
Air-borne particulate radioactivity in Sweden. Ist quarter 1983, 
9:23533 (R;SE;In Swedish) 
Removal 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, April 1981-July 1983, 9:21675 
(R;US) 
PASSIVE SOLAR COOLING SYSTEMS 
Design 
Development of a passive heating/cooling system using a 
pumped heat pipe. Final report, 9:22238 (R;US) 
Economic Analysis 
Simplified preliminary economic analysis for passive solar 
heating. Master's thesis, 9:22233 (R;US) 
Monitoring 
Evaluation of several monitored passive buildings, 9:22265 
(BA;US) 
Performance 
Evaluation of several monitored passive buildings, 9:22265 
(BA;US) 
Performance Testing 
Development of a passive heating/cooling system using a 
pumped heat pipe. Final report, 9:22238 (R;US) 
PASSIVE SOLAR HEATING SYSTEMS 
See also DIRECT GAIN SYSTEMS 
Calculation Methods 
Comparison of regressed, calculated, and measured heat loss 
coefficients for five passive solar residences, 9:22237 (R;US) 
Construction 
Design of low cost, passive solar/earth contact housing using 
an embankment wall concept. Final report, 9:22254 (R;US) 
Passive thermosiphon solar collector, 9:22256 (R;US) 
Design 
Design of low cost, passive solar/earth contact housing using 
an embankment wall concept. Final report, 9:22254 (R;US) 
Development of a passive heating/cooling system using a 
pumped heat pipe. Final report, 9:22238 (R;US) 
Passive solar design procedures for naval installations. Interim 
contract report, 9:22235 (R;US) 
Doors 
Development of a passive solar garage door. Final technical 
report, 9:22255 (R;US) 


Economic Analysis 
Simplified preliminary economic analysis for passive solar 
heating. Master's thesis, 9:22233 (R;US) 
Heat Losses 
Comparison of regressed, calculated, and measured heat loss 
coefficients for five passive solar residences, 9:22237 (R;US) 
Monitoring 
Evaluation of several monitored passive buildings, 9:22265 
(BA;US) 
Performance 
Evaluation of several monitored passive buildings, 9:22265 
(BA;US) 
Passive thermosiphon solar collector, 9:22256 (R;US) 
Performance Testing 
Development of a passive heating/cooling system using a 
pumped heat pipe. Final report, 9:22238 (R;US) 
Retrofitting 
Passive solar retrofit residential dwelling. Final report, 9:22251 
(R;US) 
Technology Assessment 
Passive heating and cooling techniques for buildings, 9:22264 
(BA;US) 
PASSIVE SOLAR WATER HEATERS 
Design 
Design and construction of solar water heaters. Final technical 
report, 9:22240 (R;US) 
PATENTS 
Use only for items about patents, not for items which are patents. 
Bibliographies 
Current energy patents, 9:24528 (J;US) 
Technology Transfer 
Inventions licensed for the marketplace, 9:22675 (J;US) 
PATTERN RECOGNITION 
Algorithms 
Selection and implementation of hidden line algorithms, 
9:24541 (R;DE;In German) 
Computer Graphics 
Selection and implementation of hidden line algorithms, 
9:24541 (R;DE;In German) 
PBF REACTOR 
Power Burst Facility, 9:22565 (R;US) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PDP COMPUTERS 
Display Devices 
Interface for linking the VIDEOTON-340 display deVice with 
the PDP-8 type computer, 9:23217 (R;SU;In Russian) 
Equipment Interfaces 
Interface for linking the VIDEOTON-340 display deVice with 
the PDP-8 type computer, 9:23217 (R;SU;In Russian) 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEACH BOTTOM-2 REACTOR 
Reactor Shutdown 
Verification of BISON. Analysis of testing the shutdown of 
turbines at Peach Bottom-2 by the end of the second 
operation cycle in April 1977. Final report, 9:22332 (R;SE;In 
Swedish, English) 
PEAT 
Gasification 
Combined cycle energy plant based on peat, 9:22117 (R;SE;In 
Swedish) 
Site suitability and evaluation study for Minnegasco’s proposed 
peat gasification facility, 9:21738 (R;US) 
PEATGAS PROCESS 
Feasibility Studies 
Site suitability and evaluation study for Minnegasco’s proposed 
peat gasification facility, 9:21738 (R;US) 
PEBBLE BED REACTORS 
Fuel Management 
Measurements of fast neutron fluxes in HTR-OTTO-core 
configurations and comparison with theoretical calculations, 
9:22478 (R;DE;In German) 





PELLETS (FUEL) 
Neutron Flux 


Neutron Flux 
Measurements of fast neutron fluxes in HTR-OTTO-core 
configurations and comparison with theoretical calculations, 
9:22478 (R;DE;In German) 
Reactor Control Systems 
Bases for a second shutdown system with fluid absorber for 
large pebble bed reactors, 9:22526 (R;DE;In German) 
PELLETS (FUEL) 
See FUEL PELLETS 
PELVIS 
Biomedical Radiography 
Mathematical method in the roentgen pelvimetry and exact 
characteristics of the pelvic entrance, 9:23646 (RA;BG;In 
Bulgarian) 
Dimensions 
Mathematical method in the roentgen pelvimetry and exact 
characteristics of the pelvic entrance, 9:23646 (RA;BG;In 
Bulgarian) 
PEOPLE 
See HUMAN POPULATIONS 
PERHYDROXYL RADICAL 
See HYDROPEROXY RADICALS 
PERIOSTEUM 
See BONE TISSUES 
PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PERNICIOUS ANEMIA 
See ANEMIAS 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 


See also MILITARY PERSONNEL 
MINERS 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 


Computerized Simulation 
MAPPS: A model for estimating nuclear power plant 
maintainence personnel reliability, 9:22623 (J;US) 
Medical Surveillance 
Effect of chronic exposure to industrial-frequency electric field 
in very high voltage switch rooms on humoral regulation, 
9:23765 (TJ;US) 
Mortality 
MOxX: a user’s guide, 9:23767 (R;US) 
Radiation Doses 
Preliminary worst-case accident analysis to support the 
conceptual design of a potential repository in tuff, 9:22031 
(R;US) 
Reliability 
MAPPS: A model for estimating nuclear power plant 
maintainence personnel reliability, 9:22623 (J;US) 
Training 
Innovative approach to asbestos removal, 9:23766 (R;US) 
PERSONNEL DOSIMETRY 
Data Processing 
Interpretation of data provided by accident dosimetric system, 
9:24375 (RA;CS;In Czech) 
Decision Tree Analysis 
Decision diagram for neutron and photon dose estimation and 
for classification of persons involved in radiation accident, 
9:24374 (RA;CS;In Czech) 
Photographic Film Dosemeters 
Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 
Thermoluminescent Dosemeters 
Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERTECHNETATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Tissue Distribution 
Radiation dosimetry and chemical toxicity considerations for 
Tc, 9:23735 (J;GB) 
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PERTURBED ANGULAR CORRELATION 
Gamma Spectrometers 

Universal spectrometer for measuring perturbed angular 

correlations, 9:23359 (RA;SU;In Russian) 
PESTICIDES 
Radiosensitivity Effects 

Study of the biological effects of cerium 144 and strontium 85 
in rats at their combined application with the organic 
phosphorus pesticide phozalon (‘agria 1060’), 9:23712 
(RA;BG;In Bulgarian) 

PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
ete. 
Chemistry 
Annual research plan, 1983-84, 9:21871 (R;US) 
Energy Consumption 

Short-term energy outlook. Quarterly projections, 9:22711 

(R;US) 
Energy Models 

Overview of changes to the Production of Onshore Lower-48 

Oil and Gas Model Methodology, 9:21887 (R;US) 
Enhanced Recovery 

Annual research plan, 1983-84, 9:21871 (R;US) 

Assessment of research needs for oil recovery from heavy-oil 
sources and tar sands. Appendix B. Site visit reports, 9:21863 
(R;US) 

Exports 
Export of Alaskan crude oil, 9:21889 (B;US) 
Imports 

Oil imports: the USA's Achilles’ heel in geopolitics, 9:21890 

(J;GB) 
Political Aspects 

Oil imports: the USA's Achilles’ heel in geopolitics, 9:21890 

(J;GB) 
Prices 

Lower oil prices and their implications for energy research and 

development policy, 9:21888 (B;US) 


Annual research plan, 1983-84, 9:21871 (R;US) 
Production 

Overview of changes to the Production of Onshore Lower-48 

Oil and Gas Model Methodology, 9:21887 (R;US) 
Refining 
Economic and operating factors in heavy oil HDS/FCC 
processing, 9:21874 (J;US) 
Research Programs 
Annual research plan, 1983-84, 9:21871 (R;US) 
Reserves 

Digital cartography, 9:21844 (RA;US) 

Estimates of the potential petroleum resources in Wilderness 
Lands (Arizona, California, Colorado, Idaho, Montana, 
Nevada, New Mexico, Oregon, Utah, Washingon, 
Wyoming), 9:21847 (RA;US) 

Petroleum potential of Wilderness Lands in the Western 
United States (Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washington, 
Wyoming), 9:21849 (R;US) 

Petroleum resource assessments of the Wilderness Lands in the 
Western United States (Arizona, California, Colorado, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, Wyoming), 9:21850 (RA;US) 

Supply Disruption 

Oil imports: the USA's Achilles’ heel in geopolitics, 9:21890 
(J;GB) 

Strategic Petroleum Reserve, 9:21899 (B;US) 

PETROLEUM COKE 
See COKE 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Mapping 

Digital cartography (Arizona, California, Idaho, Montana, 
Nevada, New Mexico, Oregon, Utah, Wyoming, 
Washington, Colorado), 9:21844 (RA;US) 

Petroleum Geology 

Petroleum potential of Wilderness Lands in Arizona, 9:21851 

(RA;US) 
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Petroleum potential of Wilderness Lands in Nevada, 9:21854 
(RA;US 

Petroleum potential of Wilderness Lands in New Mexico (145 
references), 9:21855 (RA;US) 

Petroleum potential of Wilderness Lands in Idaho, 9:21861 
(RA;US) 

Resource Assessment 

Digital cartography (Arizona, California, Idaho, Montana, 
Nevada, New Mexico, Oregon, Utah, Wyoming, 
Washington, Colorado), 9:21844 (RA;US) 

Estimates of the potential petroleum resources in Wilderness 
Lands (Arizona, California, Colorado, Idaho, Montana, 
Nevada, New Mexico, Oregon, Utah, Washingon, 
Wyoming), 9:21847 (RA;US) 

Petroleum potential of Wilderness Lands in the Western 
United States (Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washington, 
Wyoming), 9:21849 (R;US) 

Petroleum resource assessments of the Wilderness Lands in the 
Western United States (Arizona, California, Colorado, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, 
Washington, Wyoming), 9:21850 (RA;US) 

Petroleum potential of Wilderness Lands in Arizona, 9:21851 
(RA;US) 

Petroleum potential of Wilderness Lands in California, 9:21845 
(RA;US) 

Petroleum potential of Wilderness Lands in Colorado, 9:21852 
(RA;US) 

Petroleum potential of Wilderness Lands in Montana (132 
references), 9:21853 (RA;US) 

Petroleum potential of Wilderness Lands in Nevada, 9:21854 
(RA;US) 

Petroleum potential of Wilderness Lands in New Mexico (145 
references), 9:21855 (RA;US) 

Petroleum potential of Wilderness Lands in C-egon, 9:21856 
(RA;US) 

Petroleum potential of Wilderness Lands in Utah, 9:21857 
(RA;US) 

Petroleum potential of Wilderness Lands in Washington, 
9:21858 (RA;US) 

Petroleum potential of Wilderness Lands in Wyoming, 9:21859 
(RA;US) 

Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 

Petroleum potential of Wilderness Lands in Idaho, 9:21861 
(RA;US) 

Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands (Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washingon, 
Wyoming), 9:21846 (RA;US) 

PETROLEUM INDUSTRY 
Leases 

Costs and indexes for domestic oil and gas field equipment and 

production operations, 1983, 9:21862 (R;US) 
Occupational Safety 

Working safety and health protection in the production of 

petroleum and natural gas, 9:21875 (R;XE;In German) 
Operating Cost 

Costs and indexes for domestic oil and gas field equipment and 

production operations, 1983, 9:21862 (R;US) 
PETROLEUM REFINERIES 
Environmental Impacts 

Draft environmental impact statement sulfur oxides emissions 
from fluid catalytic cracking unit regenerators: background 
information for proposed standards. Final report, 9:21892 
(R;US) 

PETULA TOKAMAK 
Current-Drive Heating 

Disruptions and X ray activity in LH current drive 

experiments in Petula, 9:24404 (R;FR) 
Plasma Diagnostics 

Pyroelectric detector study and realization measuring the 
plasma radiated power in a tokamak, 9:24433 (R;FR;In 
French) 

Tearing Instability 

Disruptions and X ray activity in LH current drive 

experiments in Petula, 9:24404 (R;FR) 


X Radiation 
Disruptions and X ray activity in LH current drive 
experiments in Petula, 9:24404 (R;FR) 
PHAGES 
See BACTERIOPHAGES 
PHASE TRANSFORMATIONS 
See also CRYSTAL-PHASE TRANSFORMATIONS 


Microscopy 
Application of HVEM in phase transformation research, 
9:22903 (R;US) 
PHENOL 
Adsorption Heat 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
PHENOLS 
See also PHENOL 
Liquid Column 
Developments in open tubular liquid chromatography, 9:23025 
(R;US) 
Toxicity 
Many faces of an increase in lung collagen, 9:23745 (R;US) 
PHENYLAMINE 
See ANILINE 
PHENYLETHYLENE 
See STYRENE 
PHILIPPSBURG-2 REACTOR 
Cogeneration 


Heat extraction out of Philippsburg nuclear plant No. 2 for 
district heating in Philippsburg, supply of greenhouses and 
supply of fish-growing-basins, 9:22339 (R;DE;In German) 

District Heating 

Heat extraction out of Philippsburg nuclear plant No. 2 for 
district heating in Philippsburg, supply of greenhouses and 
supply of fish-growing-basins, 9:22339 (R;DE;In German) 

Waste Heat Utilization 

Heat extraction out of Philippsburg nuclear plant No. 2 for 
district heating in Philippsburg, supply of greenhouses and 
supply of fish-growing-basins, 9:22339 (R;DE;In German) 

PHORBOL ESTERS 
Biological Effects 

Keratin modifications in epidermis, papillomas, and carcinomas 
during two-stage carcinogenesis in the SENCAR mouse, 
9:23755 (J;US) 

PHOSPHINES 
Chemical Reactions 

Cocatalyzed oxidation of carbon monoxide and 
triphenylphosphine using complexes derived from 
hexarhodium hexadecacarbonyl as homogeneous catalyst. 
Characterization of rhodium carbonyl intermediates, oxygen- 
18 labeling to identify oxygen atom sources, and observation 
of catalyzed oxygen atom exchange between carbon dioxide 
and water, 9:23067 (J;US) 

PHOSPHORUS 
Environmental Transport 

Computer simulation of phosphorus cycling in the sediment- 

water system of eutrophic lakes, 9:23564 (R;US) 
Uptake 
Availability of rock phosphate with low P content in some 
Albanian soil: use of *PO,, 9:23687 (R;FR;In French) 
PHOSPHORUS 28 
Beta-Plus Decay 
B-y angular correlations in the decay of **P, 9:24113 (RA;DE) 
PHOSPHORUS 32 
Beta-Minus Decay 

Internal bremsstrahlung in **P decay, 9:24100 (RA;CS;In 

Slovak) 
Accumulation 

Bioaccumulation factor for phosphorus-32 in edible fish tissue, 

9:23736 (J;GB) 
Energy Levels 

Refinement of the **P nucleus level scheme, 9:24105 

(RA;SU;In Russian) 
Internal Bremsstrahlung 

Internal bremsstrahlung in **P decay, 9:24100 (RA;CS;In 

Slovak) 





PHOTOACOUSTIC SPECTROMETERS 
Rad!cecological Concentration 


Radioecological Concentration 
Bioaccumulation factor for phosphorus-32 in edible fish tissue, 
9:23736 (J;GB) 
PHOTOACOUSTIC SPECTROMETERS 
Modification of a commercial spectrophotometer for 
photoacoustic measurement, 9:23458 (J;US) 
PHOTODIODES 


Low noise charge sensitive amplifier for use in vacuum photo 
diode readout, 9:23452 (R;GB) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Meetings 
Proceedings of the solar thermal/photochemical conversion 
workshop, 9:22209 (R;US) 
PHOTOELECTRON SPECTROSCOPY 
Uses 
Solving corrosion problems with surface analysis, 9:23028 


(R;US) 
PHOTOGRAPHIC EMULSIONS 


Choice of optimal thickness of a photolayer while studying 
internal conversion electrons, 9:23374 (RA;SU;In Russian) 
PHOTOGRAPHIC FILM DETECTORS 
Data Processing 
New technique of X-ray-emulsion chamber data processing, 
9:23333 (R;SU) 
Testing 
Measurement of radon by means of track etch film in a cup, 
9:23029 (R;SE;In Swedish) 
PHOTOGRAPHIC FILM DOSEMETERS 


Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 
PHOTOGRAPHIC FILMS 
Storage 
Effects of environmental or storage condition effects on 
radiographic film. Final engineering report, 9:23183 (R;US) 
T 
Effects of environmental or storage condition effects on 
radiographic film. Final engineering report, 9:23183 (R;US) 
PHOTOIONIZATION 
Cross Sections 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTOMETERS 
Analog-to-Digital Converters 
Analog converter for microphotometer signal conversion into 
quantities of electron and optical density, 9:23443 (RA;SU;In 
Russian) 


Commissioning of an automated microphotometer used in 
spark-source mass spectrometry, 9:23451 (R;US) 
PHOTOMULTIPLIERS 
Analog-to-Digital Converters 
Amplitude-to-code converter for photomultipliers operating at 
high loadings, 9:23338 (R;SU;In Russian) 
Magnetic Fields 
Photomultiplier performance in magnetic field, 9:23345 
(RA;CS;In Slovak) 


Magnetic Shielding 
Shielding of PMs in strong magnetic fields, 9:23412 (RA;DE) 
Performance 


Photomultiplier performance in magnetic field, 9:23345 
(RA;CS;In Slovak) 


To the choice of efficient shielding from pulse overloads of a 
spectrometric photomultiplier while accelerator 
performance, 9:23361 (RA;SU;In Russian) 

PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 

PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 

PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
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PHOTON TRANSPORT 
Calculation Methods 

A generalized source sampling concept for MCNP and 

applications in radiation transport, 9:22487 (J;US) 
Energy Spectra 
A generalized source sampling concept for MCNP and 
applications in radiation transport, 9:22487 (J;US) 
PHOTON-ELECTRON INTERACTIONS 
Deep Inelastic Scattering 
Assessing QCD in deep-inelastic ey scattering, 9:24020 (J;NL) 
PHOTONEUTRONS 
Angular Distribution 

Spectrometer for direct measurement of photoneutron angular 

and energy distributions, 9:23379 (RA;SU;In Russian) 
Energy Spectra 

Spectrometer for direct measurement of photoneutron angular 

and energy distributions, 9:23379 (RA;SU;In Russian) 
PHOTON-HADRON INTERACTIONS 
Limiting Fragmentation 

Photon-hadron fragmentation: theoretical situation, 9:23980 
(R;FR) 

PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-PROTON INTERACTIONS 
Multipolarity 

Multipole analysis of the yN — N7 reaction by the 

regularization method, 9:23958 (RA;SU;In Russian) 
Photoproduction 

Polarization experiments with photons in the nucleon 

resonances region, 9:23978 (R;DE) 
Scattering Amplitudes 

Multipole analysis of the yN — N7 reaction by the 

regularization method, 9:23958 (RA;SU;In Russian) 
PHOTON-PHOTON INTERACTIONS 
Coupling Constants 

Photon structure functions and determination of asub(s), 

9:23940 (RA;DE) 
Jet Model 

High Psub(t) reactions in photon photon collisions, 9:23939 

(RA;DE) 
Multiple Production 

High Psub(t) reactions in photon photon collisions, 9:23939 

(RA;DE) 
Photoproduction 

Q? dependence of single meson production in yy collisions, 
9:23942 (RA;DE) 

Resonances in two-photon scattering, 9:23941 (RA;DE) 

PHOTON-PROTON INTERACTIONS 
Differential Cross Sections 

Electromagnetic and strong mechanism for the y+p > 
m°+A* and y+p — eta + A* reactions, 9:23986 (RA;SU;In 
Russian) 

Multipolarity 

Energy-independent multipole analysis of the yp — p7r° 
reaction in the first resonance region, 9:23959 (RA;SU;In 
Russian) 

Scattering Amplitudes 

Energy-independent multipole analysis of the yp — p7r° 
reaction in the first resonance region, 9:23959 (RA;SU;In 
Russian) 

PHOTONUCLEAR REACTIONS 
Breakup Reactions 

Polarization experiments with photons in the nucleon 
resonances region, 9:23978 (R;DE) 

Study on the deuteron photodisintegration cross section 
asymmetry in the 80-600 MeV energy range, 9:24036 
(RA;SU;In Russian) 

Cross Sections 

Measurement of the cross sections for the (‘7,7’) reaction on 

™Se and '°’Er nuclei, 9:24162 (RA;SU;In Russian) 
Hamiltonians 

Quantum-mechanical Hamiltonian of nucleon interaction with 

an outer electromagnetic field, 9:24070 (RA;SU;In Russian) 
Knock-Out Reactions 
Photoneutron cross sections for the silicon isotopes, 9:24114 


(R;AU) 
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Quantum-mechanical Hamiltonian of nucleon interaction with 
an outer electromagnetic field, 9:24070 (RA;SU;In Russian) 
Study of the ‘'B(y,°Hy’) reaction mechanism, 9:24080 
(RA;SU;In Russian) 
Nuclear Reaction Yield 
Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 
Study of photoproton yield from nuclei, 9:24085 (RA;SU;In 
Russian) 
PHOTOSYNTHESIS 
Biological Radiation Effects 
Effect of gamma radiation on chlorophylls content, net 
photosynthesis and respiration of chlorella pyrenoidosa, 
9:23715 (R;ES;In Spanish) 
Genes 
R-prime site-directed transposon Tn7 mutagenesis of the 
photosynthetic apparatus in Rhodopseudomonas capsulata, 
9:23595 (J;GB) 
Laser Spectroscopy 
Laser studies of primary processes in photosynthesis, 9:22151 
(BA;US) ~ 
PHOTOSYNTHETIC BACTERIA 
Photocurrents 
Direct measurement of light induced currents and potentials 
generated by bacterial reaction centers, 9:22153 (BA;US) 
PHOTOSYNTHETIC MEMBRANES 
Energy Transfer 
Control of quantal distribution to the two photosystems, 
9:22140 (R;XE) 
Pigments 
Control of quantal distribution to the two photosystems, 
9:22140 (R;XE) 
PHOTOSYNTHETIC REACTION CENTERS 
Electron Transfer 
Direct measurement of light induced currents and potentials 
generated by bacterial reaction centers, 9:22153 (BA;US) 
Systematic modification of electron transfer kinetics in a 
biological protein: Replacement of the primary ubiquinone of 
photochemical reaction centers with other quinones, 9:22152 
(BA;US) 
PHOTOVOLTAIC POWER PLANTS 
Commercialization 
PG & E'S technical assessment of solar voltaic commercial 
projects, 9:22163 (J;US) 
Computerized Simulation 
Effect of photovoltaic power generation on utility operation, 
9:22162 (R;US) 
Concentrator Solar Cells 
Design of photovoltaic central power station concentrator 
array, 9:22161 (R;US) 
Design 
Design of photovoltaic central power station concentrator 
array, 9:22161 (R;US) 
Energy Storage Systems 
Feasibility study of a medium-sized (0.5-1 mw) photovoltaic 
power station, with storage facilities, 9:22158 (R;US) 
Feasibility Studies 
Feasibility study of a medium-sized (0.5-1 mw) photovoltaic 
power station, with storage facilities, 9:22158 (R;US) 
Technology Utilization 
PG & E'S technical assessment of solar voltaic commercial 
projects, 9:22163 (J;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Design 
Design and testing of experimental solar energy installations 
with solar cells and concentrating collectors, 9:22160 (R;US) 
Mathematical Models 
Summary of photovoltaic system performance models, 9:22156 
(R;US) 
Parabolic Reflectors 
Design and testing of experimental solar energy installations 
with solar cells and concentrating collectors, 9:22160 (R;US) 
Performance Testing 
Development of a 1 pkw photovoltaic concentrator system 
with silicon cells. Final report Jan 78-Dec 79, 9:22159 
(R;US) 


Power Conditioning Circuits 
Photovoltaic power conditioning subsystem: state of the art 
and development opportunities, 9:22155 (R;US) 
Silicon Solar Cells 
Development of a 1 pkw photovoltaic concentrator system 
with silicon cells. Final report Jan 78-Dec 79, 9:22159 
(R;US) 
Solar Concentrators 
Development of a 1 pkw photovoltaic concentrator system 
with silicon cells. Final report Jan 78-Dec 79, 9:22159 
(R;US) 
Technology Assessment 
Emerging photovoltaics technologies: implications for 
developing countries, 9:22157 (R;US) 
PHWR TYPE REACTORS 


See also ATUCHA REACTOR 
BRUCE-] REACTOR 
PICKERING-1 REACTOR 


Specifications 
Development of large heavy water power reactors of the 
pressure vessel type, 9:22392 (RA;JP) 
PICEANCE CREEK BASIN 
Soils 
Adsorption of mercury by soils from oil shale development 
areas in the Piceance Creek basin of northwestern Colorado, 
9:21942 (J;US) 
PICKERING-1 REACTOR 
Economic Analysis 
Cost comparison of 4x500 MW coal-fuelled and 4x850 MW 
CANDU nuclear generating stations, 9:22396 (R;CA) 
Economics of CANDU-PHW, 9:22381 (R;CA) 
Performance 
CANDU operating experience, 9:22380 (R;CA) 
Comparison of Ontario Hydro’s performance with world 
power reactors - 1981, 9:22382 (R;CA) 
Reactor Operation 
CANDU operating experience, 9:22380 (R;CA) 
Comparison of Ontario Hydro’s performance with world 
power reactors - 1981, 9:22382 (R;CA) 
PIGE ANALYSIS 


See NUCLEAR REACTION ANALYSIS 
PROTON REACTIONS 


PIGMENT CELLS 
See ANIMAL CELLS 
PILES 
See FOUNDATIONS 
PILOT PLANTS 
Evaluation 
Centralia partial-seam CRIP test, 9:21744 (RA;US) 
PINCH DEVICES 
Plasma Diagnostics 
Soft x-ray array results on the ZT-40M reversed-field pinch, 
9:24460 (J;US) 
PINCH EFFECT 
See also REVERSE-FIELD PINCH 
Electron Temperature 
Effects of the internally produced nonthermal electrons on the 
temperature diagnostics of a hollow gas shell Z pinch, 
9:24451 (J;US) 
Energy Spectra 
Effects of the internally produced nonthermal electrons on the 
temperature diagnostics of a hollow gas shell Z pinch, 
9:24451 (J;US) 
Hot Spots 
Effects of the internally produced nonthermal electrons on the 
temperature diagnostics of a hollow gas shell Z pinch, 
9:24451 (J;US) 
PINS (FUEL) 
See FUEL PINS 
PION BEAMS 
Radiation Dose Distributions 
Dose distribution and energy deposition spectra of 7p meson 
beams for biomedical applications, 9:24376 (RA;DE) 
PION DETECTION 
Drift Chambers 
Investigation of a vertical drift chamber, 9:23408 (RA;DE) 





Spectrometers ; 
Status of the low energy pion spectrometer project, 9:23416 
(RA;DE) 
PION MINUS REACTIONS 
Knock-Out Reactions 
Analysis of the (asup(-), wsup(-)p) reaction on Ag and Br 
nuclei at the energy of 170 MeV, 9:24163 (RA;SU;In 


Russian) 
PION MINUS-NEUTRON INTERACTIONS 
Inclusive Interactions 
Characteristics of neutrons from 7m p, 7 n, a C interactions 
at pc=40 GeV, 9:23955 (RA;CS;In Czech) 
PION MINUS-PROTON INTERACTIONS 
Inclusive Interactions 
Characteristics of neutrons from 7” p, 7 n, m@~ C interactions 
at pc=40 GeV, 9:23955 (RA;CS;In Czech) 
Measuring Methods 
Track and vertex fitting in an inhomogeneous magnetic field, 
9:23426 (R;GB) 
Meson Spectroscopy 
E64 (aI) experiment, (2), 9:23960 (RA;JP;In Japanese) 
Particle Production 
Glueballs in the reaction 7~ p — phi phi n at 22 GeV/c, 
9:23936 (R;US) 
Particle Tracks 
Track and vertex fitting in an inhomogeneous magnetic field, 
9:23426 (R;GB) 
Quark Model 
aI experiment. On the glueball, 9:23962 (RA;JP;In Japanese) 
PION PLUS REACTIONS 
Large-area position-sensitive time-of-flight counter for neutrons 
and charged particles, 9:23407 (RA;DE) 
Breakup Reactions 
Positive pion absorption on deuterium at energies above the 3,3 
resonance, 9:24058 (RA;DE) 
Inelastic Scattering 
Measurement of the #*C(z,7'y) '*C(2*, T=0; 4.44 MeV) 
angular correlations, 9:24094 (RA;DE) 
PION REACTIONS 


See also PION MINUS REACTIONS 
PION PLUS REACTIONS 


Absorption 
Absorption of zi and 7~ in *He at 120 MeV, 9:24059 (RA;DE) 
Elastic Scattering 

Measurements of iTi: in 7-dsub(pol) scattering between 140 
and 325 MeV, 9:24056 (RA;DE) 

Search for rapid angular and energy dependence of dsigma/dQ. 
and iTj; in large angle 7-d scattering, 9:24057 (RA;DE) 

Inelastic Scattering 
Quasi-free scattering of pions on sup(3,4)He, 9:24060 (J;NL) 
PIONS 
See also PIONS NEUTRAL 
Electroproduction 

Charged-pion electroproduction, a selective probe of nuclear 
spin isospin responses, 9:24350 (R;FR) 

Charged pion electroproduction in the quasielastic region, as 
probe of nuclear spin-isospin modes, 9:24351 (R;FR;In 
French) 

Pion pole term in electroproduction of off-mass-shell pions, 
9:23994 (R;AU) 

PIONS NEUTRAL 
Decay 

Reply to "Note on the yy contribution to 7°+e* e~ and 

eta—p* p~”, 9:23997 (J;US) 


Coherent photoproduction of 7° mesons on ‘He, 9:24044 
(RA;SU;In Russian) 
PIPE FITTINGS 
Fatigue 
Experimental stress analysis and fatigue tests of five 12-in. NPS 
ANSI Standard B16.9 tees, 9:22498 (R;US) 
Stress Analysis 
Experimental stress analysis and fatigue tests of five 12-in. NPS 
ANSI Standard B16.9 tees, 9:22498 (R;US) 
PIPE JOINTS 
Fatigue 
Experimental stress analysis and fatigue tests of five 12-in. NPS 
ANSI Standard B16.9 tees, 9:22498 (R;US) 


Stress Analysis 
Experimental stress analysis and fatigue tests of five 12-in. NPS 
ANSI Standard B16.9 tees, 9:22498 (R;US) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
Computer-Aided Design 

User manual for Computerized Irrigation Pipe Network 

Design Program, 9:22788 (R;US) 
Criticality 

Determination of safety specifications as for criticality in 
pipelines systems with intersection, 9:22472 (RA;BR;In 
Portuguese) 

Safety 

Determination of safety specifications as for criticality in 
pipelines systems with intersection, 9:22472 (RA;BR;In 
Portuguese) 

Simulation 

Development of a thermal transient simulation model in Water 

Loop at IPEN, 9:22300 (RA;BR;In Portuguese) 
Temperature Effects 

Development of a thermal transient simulation model in Water 

Loop at IPEN, 9:22300 (RA;BR;In Portuguese) 
Transients 

Development of a thermal transient simulation model in Water 

Loop at IPEN, 9:22300 (RA;BR;In Portuguese) 
PIPES 
Computer Codes 

Methods for and examples of dynamic load and stress analysis 
of OTEC (Ocean Thermal Energy Conversion) Cold Water 
Pipe designs. Volume 2, 9:22220 (R;US) 

Ocean Thermal Energy Conversion (OTEC) cold water pipe 
three-dimensional design methodology. Executive summary, 
9:22227 (R;US) 

Cost 

Analysis and summary of OTEC (Ocean Thermal Energy 

Conversion) Cold Water Pipe costs, 9:22219 (R;US) 
Design 

Analysis and summary of OTEC (Ocean Thermal Energy 

Conversion) Cold Water Pipe costs, 9:22219 (R;US) 
Dynamic Loads 

Methods for and examples of dynamic load and stress analysis 
of OTEC (Ocean Thermal Energy Conversion) Cold Water 
Pipe designs. Volume 2, 9:22220 (R;US) 

Dynamics 

Ocean Thermal Energy Conversion (OTEC) cold water pipe 
three-dimensional design methodology. Executive summary, 
9:22227 (R;US) 

Fatigue 

Fatique testing of OTEC (ocean thermal energy conversion) 
cold water pipe glass-reinforced plastic materials. Technical 
report, 9:22232 (R;US) 

Oscillations 

OTEC (Ocean Thermal Energy Conversion) CWP (Cold 
Water Pipe) Laboratory Test Program. Ocean System 
Operations Project. Final report, 9:22225 (R;US) 

Response Functions 

Prediction and experiment comparisons for German standard. 

Problem 4a: piping response to blowdown, 9:22604 (R;US) 
Stress Analysis 

Methods for and examples of dynamic load and stress analysis 
of OTEC (Ocean Thermal Energy Conversion) Cold Water 
Pipe designs. Volume 2, 9:22220 (R;US) 

Testing 

Ocean Thermal Energy Conversion Cold Water Pipe At-Sea 
Test Program. Volume II. F. Environmental design criteria, 
9:22222 (R;US) 

Ocean Thermal Energy Conversion Cold Water Pipe At-Sea 
Test Program, 9:22221 (R;US) 

Transport 

OTEC (Ocean Thermal Energy Conversion) CWP (Cold 
Water Pipe) Laboratory Test Program. Deployment project 
test report, 9:22224 (R;US) 
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Wave Forces 

Ocean Thermal Energy Conversion (OTEC) cold water pipe 
three-dimensional design methodology. Executive summary, 
9:22227 (R;US) 

Ocean Thermal Energy Conversion (OTEC) Cold Water Pipe 
Three-Dimensional Design Methodology. Volume 1. 
Technical manual, 9:22228 (R;US) 

Welding 
Organization and scheduling of auxiliary components and large 
equipment erection and control, 9:22347 (R;FR) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITTSBURG-MIDWAY SOLVENT REFINED COAL PRO 
See SRC PROCESS 
PITUITARY GLAND 
Sampling 

Development and characterization of a homologous 
radioimmunoassay for deer mouse (Peromyscus maniculatus 
bairdii) prolactin, 9:23676 (J;US) 

PIXE ANALYSIS 

Prior to October 1980, this concept was indexed to X-RAY 
EMISSION ANALYSIS. 

Elemental analyses performed with the Karlsruhe nuclear 
microprobe, 9:23023 (RA;DE) 

Errors 
Charge collection in an external proton beam, 9:23030 (R;AU) 
PLANTS 


See also ALGAE 
LEGUMINOSAE 
TREES 


Biological Accumulation 
Trace element uptake by field-grown food plants fertilized 
with wastewater sewage sludge, 9:23548 (J;US) 
Chemical Analysis 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
Emission 
Impact of vegetative hydrocarbon emissions on ambient ozone 
levels and control program development, 9:23502 (R;US) 
Mathematical Models 
Water budget of an eastern deciduous forest stand, 9:23547 
(J;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 


See also COLLISIONAL PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 


Charged Particles 
Behavior of orbits of two coupled oscillators, 9:24437 (R;US) 
Current-Drive Heating 
F-© pumping and fieid modulation experiments on a reversed 
field pinch discharge, 9:24458 (J;US) 
Cyclotron Instability 
Simulation of drift-cyclotron-loss-cone modes in tandem 
mirrors with sloshing ions, 9:24461 (J;US) 
Cyclotron Radiation 
Central electron temperature measurement by third-harmonic 
electron-cyclotron emission from the Heliotron-E currentless 
plasma, 9:24466 (J;US) 
Drift Instability 
Simulation of drift-cyclotron-loss-cone modes in tandem 
mirrors with sloshing ions, 9:24461 (J;US) 
ECR Heating 
Parametric instabilities during electron cyclotron heating of 
tandem mirrors, 9:24464 (J;US) 
Electron Density 
Parameter regimes for X-ray lasing in plasmas, 9:24473 (J;GB) 
Electron Temperature 
Central electron temperature measurement by third-harmonic 
electron-cyclotron emission from the Heliotron-E currentless 
plasma, 9:24466 (J;US) 


Electronic Structure 
Density functional and many-body theories of hydrogen 
plasmas, 9:24405 (R;FR) 
Guiding-Center Approximation 
Linear relativistic gyrokinetic equation, 9:24457 (J;US) 
ICR Heating 
Efficient ion heating via finite-Larmor-radius ion-cyclotron 
waves in a plasma, 9:24465 (J;US) 
Loss Cone Instability 
Simulation of drift-cyclotron-loss-cone modes in tandem 
mirrors with sloshing ions, 9:24461 (J;US) 
Oscillations 
Linear oscillations in general magnetically confined plasmas, 
9:24474 (J;GB) 
Parametric Instabilities 
Parametric instabilities during electron cyclotron heating of 
tandem mirrors, 9:24464 (J;US) 
Short-wavelength parametric absorption at electron-cyclotron 
harmonics in ELMO bumpy torus, 9:24467 (J;US) 
Rotation 
Suppression of the m = 2 rotational instability in the field- 
reversed configuration by means of quadrupole fields, 
9:24462 (J;US) 
Soft X Radiation 
Soft x-ray array results on the ZT-40M reversed-field pinch, 
9:24460 (J;US) 
Stimulated Emission 
Parameter regimes for X-ray lasing in plasmas, 9:24473 (J;GB) 
Three-Dimensional Calculations 
Reduced equations in three dimensional geometry, 9:24436 
(R;US) 
Transport Theory 
Two-point model for divertor transport, 9:24444 (R;US) 
Turbulence 
Short-wavelength parametric absorption at electron-cyclotron 
harmonics in ELMO bumpy torus, 9:24467 (J;US) 
Two-Dimensional Calculations 
Behavior of orbits of two coupled oscillators, 9:24437 (R;US) 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
Ion Rings 
Ballooning and interchange stability of an ion ring confined 
plasma, 9:24459 (J;US) 
Wall Effects 
Theory of the interface between a classical plasma and a hard 
wall, 9:24438 (R;IT) 
PLASMA DENSITY 
Electronic Structure 
Density functional and many-body theories of hydrogen 
plasmas, 9:24405 (R;FR) 
PLASMA DIAGNOSTICS 
TARA base case diagnostic set, 9:24411 (RA;US) 
Laser Spectroscopy 
Opto-galvanic laser spectroscopy of thermoionic and hollow- 
cathode plasmas of alkali, rare gas and uranium, 9:24476 
(J;RO) 
Li-Drifted Si Detectors 
Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 
in tokamaks, 9:24439 (RA;SU;In Russian) 
Magnetic Probes 
Research support for plasma diagnostics on Elmo Bumpy 
Torus - development of a multichannel Hall-probe based 
diamagnetic diagnostic instrument and observation and 
modeling of EBT electron rings. Final report, October 1, 
1982-September 30, 1983, 9:24445 (R;US) 
Optical Spectrometers 
Hertzian and optical impedance spectroscopy. II, 9:24477 
(J;RO) 
Radiation Detectors 
Pyroelectric detector study and realization measuring the 
plasma radiated power in a tokamak, 9:24433 (R;FR;In 
French) 
Surface Barrier Detectors 
Soft x-ray array results on the ZT-40M reversed-field pinch, 
9:24460 (J;US) 





Scattering 
Use of high frequency gyrotron radiation for collective 
scattering in TARA, 9:24406 (RA;US) 
X-Ray Spectrometers 
Low energy x-ray and electron physics and applications to 
diagnostics development for laser-produced plasma research. 
Final annual report, 31 July 1982-30 September 1983, 
9:24419 (R;US) 
Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 
in tokamaks, 9:24439 (RA;SU;In Russian) 
X-Ray Spectroscopy 
Effects of the internally produced nonthermal electrons on the 
temperature diagnostics of a hollow gas shell Z pinch, 
9:24451 (J;US) 
PLASMA DISRUPTION 
Mathematical Models 
Effect of diamagnetic rotation on the nonlinear coupling of 
tearing modes, 9:24455 (J;US) 
PLASMA HEATING 
Bernstein Mode 
Efficient ion heating via finite-Larmor-radius ion-cyclotron 
waves in a plasma, 9:24465 (J;US) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
Inhibition 
Suppression of the m = 2 rotational instability in the field- 
reversed configuration by means of quadrupole fields, 
9:24462 (J;US) 
Raman Effect 
Wavelength scaling of the two plasmon decay and stimulated 
Raman scattering instabilities. Final report, 9:24420 (R;US) 
Variational Methods 
Variational principle for linear study of electromagnetic modes 
in Tokamaks, 9:24431 (R;FR;In French) 
PLASMA MACROINSTABILITIES 


See also BALLOONING INSTABILITY 
PARAMETRIC INSTABILITIES 
TEARING INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 


Nonlinear Problems 
Hamiltonian formulation of reduced magnetohydrodynamics, 
9:24454 (J;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA SIMULATION 
Algorithms 
Large scale particle simulations in a virtual memory computer, 
9:24469 (J;NL) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Coupling 
Theory of mode conversion in inhomogeneous plasmas, 
9:24427 (R;US) 
PLASMONS 
Decay 
Two-plasmon decay and three halves harmonic generation in 
filaments in a laser plasma, 9:23153 (R;US) 
Wavelength scaling of the two plasmon decay and stimulated 
Raman scattering instabilities. Final report, 9:24420 (R;US) 
Emission 
Production of hot electrons by two-plasmon decay instability 
in uv laser plasmas, 9:24522 (J;US) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Position Sensitive Detectors 
Large-area position-sensitive time-of-flight counter for neutrons 
and charged particles, 9:23407 (RA;DE) 
PLASTICS 


See also LUCITE 
POLYURETHANES 
TEFLON 


Physical Radiation Effects 
Damage thresholds of fused silica, plastics and KDP crystals 
measured with 0.6-ns 355-nm pulses, 9:22983 (R;US) 
PLATES 
Thicker than SHEETS or FOILS. 
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Stress Analysis 
Influence of overelastic loading on the stress intensity factor 
under thermal fatigue conditions, 9:22895 (R;DE;In German) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Sorptive Properties 

Adsorption and decomposition of hydrocarbons on platinum 
black: Vibrational modes from NIS, 9:23065 (J;US) 

Nuclear magnetic resonance study of the structure of simple 
molecules adsorbed on metal surfaces: acetylene on platinum, 
9:22862 (R;US) 

PLATINUM ALLOYS 
Order Parameters 

Effect of atomic order on the superconducting properties of A- 

15 NbsAu and NbsAusub(1-x)Ptsub(x) alloys, 9:22917 (J;GB) 
Superconductivity 
Effect of atomic order on the superconducting properties of A- 
15 NbsAu and NbsAusub(1-x)Ptsub(x) alloys, 9:22917 (J;GB) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLOTTERS 
Performance Testing 

GPLP: general purpose line plotting programme, 9:24543 

(R;JP;In Japanese) 
PLUMES 
Diffusion 

Application of optical cross-path wind sensors to pollution 
advection studies in complex terrain, 9:23515 (R;US) 

Brookhaven National Laboratory Coastal Meteorology 
Program, 1972-1983, 9:23500 (R;US) 

Calculation of cooling tower plumes for high pressure wintry 
situations. Complementary report to the final report on the 
CLIMOD project, 9:23532 (R;CH;In French) 

Mathematical Models 

Data base for plumes with significant plume and background 
particle scattering. Interim report, Jun 80-Jun 82, 9:23507 
(R;US) 

Measuring Methods 

Comparison of alternative methods for measuring cooling- 

tower drift. Final report, 9:23538 (R;US) 
PLUTONIUM 
Alpha Spectroscopy 

Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 

Intestinal Absorption 

Animal data on GI-tract uptake of plutonium - implications for 

environmental dose assessments, 9:23740 (J;GB) 
Isotope Ratio 

Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 

Nuclear Materials Management 

Rockwell Hanford Operations. Chemical processing monthly 

report, February 1984, 9:21979 (R;US) 
Photoionization 

Relativistic effects in the photoionization of the 5P subshell of 

high-Z elements, 9:23807 (RA;DE) 
Radioecological Concentration 

Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 

PLUTONIUM 232 
Fission 

Accounting for multiple passage through internal barrier in 
delayed fission with a two-hump barrier, 9:24265 (RA;SU;In 
Russian) 

Fission Barrier 

Accounting for multiple passage through internal barrier in 
delayed fission with a two-hump barrier, 9:24265 (RA;SU;In 
Russian) 
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PLUTONIUM 237 
Intestinal Absorption 
Retention of plutonium in the beagle after gastrointestinal 
absorption, 9:23738 (J;US) 
Tissue Distribution 
Retention of plutonium in the beagle after gastrointestinal 
absorption, 9:23738 (J;US) 
PLUTONIUM 238 
Gamma Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
Radiation Monitoring 
Plutonium contents of broadleaf vegetable crops grown near a 
nuclear fuel chemical separations facility, 9:22071 (J;GB) 
Toxicity 
Interlaboratory collaboration on risks from nuclear fuel cycle 
radionuclides, 9:23723 (RA;US) 
X-Ray Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
PLUTONIUM 239 
Gamma Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
Intravenous Injection 
Radiation dose rates to the proximal humerus of growing 
beagles injected with 7°*Pu, 9:23737 (J;US) 
Radiation Monitoring 
Plutonium contents of broadleaf vegetable crops grown near a 
nuclear fuel chemical separations facility, 9:22071 (J;GB) 
Radioecological Concentration 
a-B-y spectrometer for directing decontamination of soils, 
9:23556 (J;GB) 
Toxicity 
Interlaboratory collaboration on risks from nuclear fuel cycle 
radionuclides, 9:23723 (RA;US) 
X-Ray Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Dependence of space parity violation effects on the 
characteristics of initial and final states of heavy nucleus 
fission by polarized neutrons, 9:24267 (RA;SU;In Russian) 
PLUTONIUM 240 
Gamma Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
Radiation Monitoring 
Plutonium contents of broadleaf vegetable crops grown near a 
nuclear fuel chemical separations facility, 9:22071 (J;GB) 
X-Ray Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
PLUTONIUM 241 
Gamma Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 


POLICY 
Hydrogen fons 1 Minus 


period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
X-Ray Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 


(R;AT) 
PLUTONIUM 242 
Gamma Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
X-Ray Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
PLUTONIUM COMPOUNDS 
See also PLUTONIUM HYDRIDES 
F 
Similarities in magnetic behavior of cerium and plutonium 
compounds, 9:22915 (J;US) 
ion 
Similarities in magnetic behavior of cerium and plutonium 
compounds, 9:22915 (J;US) 
PLUTONIUM DIOXIDE 
Phase Stability 
Thermodynamics and phase equilibria of the Pu-O system, 
9:22426 (J;US) 
ics 
Thermodynamics and phase equilibria of the Pu-O system, 
9:22426 (J;US) 
PLUTONIUM HYDRIDES 
Bonding 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
Electronic Structure 
Electronic structure and bonding in transuranics: comparison 
with lanthanides, 9:22922 (J;CH) 
PLUTONIUM ISOTOPES 


See also PLUTONIUM 232 
PLUTONIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 
PLUTONIUM 241 
PLUTONIUM 242 


Isotope Ratio 
Third resin bead experiment at PNC-TRP. Evaluation of 
results, 9:21977 (R;IT) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMONIA 
X-Ray Radiography 
Roentgenologic changes for pneumonia in suckling with 
pronounced respiratory insufficiency, 9:23673 (RA;BG;In 
Bulgarian) 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT SOURCES 
Radiation Flux 
Radiance from an isotropic point source in a multiple 
scattering medium, 9:24363 (R;SE) 
POLARIZED TARGETS 
Determination of the proton polarization in TiH2 with 
polarized neutrons, 9:23292 (RA;DE) 
Polarization of protons in TiH2 samples, 9:23295 (RA;DE) 
Hydrogen Ions 1 Minus 
H™ ion current from a polarized vapor target, 9:23301 (R;US) 
POLICY 


See ENERGY POLICY 
ENVIRONMENTAL POLICY 





POLLUTANTS 
Not for radioactive contaminants for which use RADIOACTIVE 
WASTES or other related terminology. 
Monitoring 
Summary of environmental reports, Department of Energy 
sites, January-December 1982, 9:23550 (R;US) 
POLLUTION 
See also AIR POLLUTION 
Chemical Analysis 
1983 EML Procedures Manual. 26th Edition, 9:23009 (R;US) 
POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
See also AIR POLLUTION CONTROL 
Program Management 
Prospectus for an evaluation of critical aspects of the national 
pollution control program, 9:22666 (R;US) 
POLLUTION CONTROL EQUIPMENT 
See also SCRUBBERS 
ics 
Environmental control systems research, 9:22306 (BA;US) 
Research Programs 
Environmental control systems research, 9:22306 (BA;US) 
Reviews 
Review of portable residential air cleaners for controlling 
indoor concentrations of particulates and radon progeny, 
9:23225 (R;US) 
POLLUTION SOURCES 
Water Pollution Control 
Clean Water Act amendments: non-point source management 
program, 9:23574 (B;US) 
POLONIUM 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
POLONIUM 210 
n 
Polonium-210 distribution in uranium mill circuits, 9:22072 
(J;US) 
POLONIUM 214 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
POLONIUM 218 
Atmospheric Chemistry 
Environmental properties of polonium-218, 9:23530 (R;US) 
Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCARBONATES 
Sorptive Properties 
Sorption of selected radionuclides on various metal and 
polymeric materials, 9:23115 (J;GB) 
POLYCYCLIC AROMATIC HYDROCARBONS 
Air Pollution 
Aromatic diesel emissions as a function of engine conditions, 
9:23517 (J;US) 
Ecological Concentration 
Coal conversion solid waste disposal, 9:21801 (BA;US) 


Capillary zone electrophoresis: instrumentation and use with 
nonaqueous solvents, 9:23026 (R;US) 
Gas Chromatography 
Chemical effects in vaporizing synthetic fuels. Final report, 
June 23-November 30, 1981, 9:21765 (R;US) 
Hydrogenation 
Chemistry and catalysis of coal liquefaction: catalytic and 
thermal upgrading of coal liquid and hydrogenation of Co to 
produce fuels. Quarterly progress report, October-December 
1983, 9:21670 (R;US) 
Quantitative Chemical Analysis 
Aromatic diesel emissions as a function of engine conditions, 
9:23517 (J;US) 
POLYCYCLIC NITRO COMPOUNDS 
Liquid Column y 
Identification of high molecular weight nitroaromatic 
compounds from coal fly ash, 9:23512 (RA;US) 
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Mutagen Screening 
Mutagenicity in salmonella of nitro-organic compounds in 
extracts of fly ash of a fluidized-bed combustor, 9:23747 
(RA;US) 
POLYETHYLENES 
Radiolysis 
Consideration on the migration of free radicals in irradiated 
polymer, 9:23081 (RA;HU) 
POLY(SOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLYMERS 
See also ORGANIC POLYMERS 
Charged-Particle Transport 
Studies of relativistic uranium nuclei with dielectric track 
detectors, 9:24370 (J;US) 
Manuals 
GPC data processing system, 9:23448 (R;JP;In Japanese) 
Molecular Structure 
Monte Carlo studies of a polymer chain confined to strips: 
Concentration profile, 9:22956 (R;IT) 
Molecular Weight 
GPC data processing system, 9:23448 (R;JP;In Japanese) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE-DVB 
Radiolysis 
Irradiation effects on the storage and disposal of radwaste 
containing organic ion-exchange media (3 functional forms 
of resin - sulfonic acid cation exchanger, quarternary 
ammonium anion exchanger and mixed bed combination of 
the two), 9:22957 (R;US) 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYURETHANES 
Decontamination 
Experimental evaluation of washing for treatment of 
combustible plutonium-contaminated materials, 9:21992 
(R;GB) 
Electric Conductivity 
High temperature electrical conductivity of rigid piniieunibi 
foam, 9:22958 (R;US) 
Physical Radiation Effects 
Radiation modification of polyurethanes qualities, 9: 22955 
(RA;HU) 
POLYVINYL CHLORIDE 
See PVC 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
PONDS 
Acidification 
Utilization of surface mine ponds in East Tennessee by 
breeding amphibians, 9:21791 (R;US) 
Decontamination 
Decommissioning of the SPERT-III large leach pond at the 
Idaho National Engineering Laboratory. Final report, 
9:22007 (R;US) 
POOL BOILING 
Void Fraction 
Interfacial area and nucleation site density in boiling systems, 
9:23174 (J;GB) 
POOLS 
See PONDS 
PORE PRESSURE 
Applications of probabilistic methods in geotechnical. 
engineering. Part 2. Analysis of documented case. histories 
using a stochastic model for seismically generated pore 
pressure and shear strain potential, 9:23781 (R;US) 
POROUS MATERIALS 
Radionuclide Migration 
Mathematical and numerical modeling considerations for 
radionuclide ion migration in porous media, 9:22065. (R;US) 
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PORTAL SYSTEM 
Biomedical Radiography 
Late arterial and parenchimal phases diagnostic value of the 
selective coeliacography in liver volumetric processes, 
9:23604 (RA;BG;In Bulgarian) 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITION SENSITIVE DETECTORS 
Time-of-Flight Method 
Large-area position-sensitive time-of-flight counter for neutrons 
and charged particles, 9:23407 (RA;DE) 
POSITRON-ATOM COLLISIONS 
Elastic Scattering 
Elastic scattering of positrons with hydrogen and lithium 
atoms at intermediate energies, 9:23909 (R;IT) 
POSTULATED PARTICLES 
See also BEAUTY PARTICLES 
CHARM PARTICLES 


QUARKS 
TACHYONS 


Particle Production 
Search for siigly produced supersymmetric electrons in e* e~ 
interactions, 9:23975 (J;US) 
POTABLE WATER 
See DRINKING WATER 
POTASSIUM 
Activation Analysis 
Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 
Electron-Atom Collisions 
Tonization and ns-np excitation asymmetry in polarized 
electron-polarized alkali atom collisions, 9:23852 (RA;DE) 


Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 

Quantity Ratio 

Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 

POTASSIUM 41 
Energy Levels 

Study on the high-excited states of 7*Na, °*Cl and *'K, 

9:24103 (RA;SU;In Russian) 
POTASSIUM BROMIDES 
L-S Coupling 
Spin-orbit effects in non-central-force systems: Host-lattice 
effects in F centers, 9:22995 (J;US) 
POTASSIUM COMPOUNDS 
See also POTASSIUM BROMIDES 
POTASSIUM IODIDES 


POTASSIUM PHOSPHATES 
POTASSIUM SULFATES 


Excitation 
Raman spectra of KC1O, and KBrO, in anhydrous HF and the 
acid strengths of perchloric and perbromic acids, 9:23059 
(J;US) 
Raman Spectra 
Raman spectra of KCIO, and KBrO, in anhydrous HF and the 
acid strengths of perchloric and perbromic acids, 9:23059 
(J;US) 
Removal 
Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, April 1981-July 1983, 9:21675 
(R;US) 
POTASSIUM IODIDES 
Emergency preparedness for radiological accidents: the issue of 
potassium iodide, 9:22626 (B;US) 
L-S Coupling 
Spin-orbit effects in non-central-force systems: Host-lattice 
effects in F centers, 9:22995 (J;US) 
POTASSIUM IONS 
Rydberg States 
Model potential calculations for the ground and excited 
(Rydberg) states of the Li,*, Nao*, K2* ions core 
polarization effects, 9:23883 (RA;DE) 


POTASSIUM PHOSPHATES 
Physical Radiation Effects 
Damage thresholds of fused silica, plastics and KDP crystals 
measured with 0.6-ns 355-nm pulses, 9:22983 (R;US) 
POTASSIUM SULFATES 
Chemical Reactions 
Alkali atom impact reactions on coal-combustion substrates. 
Quarterly report 1, September 15-December 15, 1983; 
quarterly report 2, December 15, 1983-March 15, 1984, 
9:21833 (R;US) 
POWER BURST FACILITY USAEC 
See PBF REACTOR 
POWER CONDITIONING CIRCUITS 
Lectures 


De power supplies and hard-tube power conditioning systems, 
9:23209 (R;US) 


Lecture 1: introduction to power conditioning systems, 9:23208 
(R;US) 
Technology Assessment 
Photovoltaic power conditioning subsystem: state of the art 
and development opportunities, 9:22155 (R;US) 
POWER DEMAND 


Forecasting 
Bonneville Power Administration and states of the Pacific 
Northwest, 9:22702 (B;US) 
POWER DENSITY 
Homogenization Methods 
Utilization of absorption - production nodal method in the 
calculation of neutron flux and power flux in one dimension 


and one energy group, 9:22463 (RA;BR;In Portuguese) 
One-Dimensional Calculations 


Utilization of absorption - production nodal method in the 
calculation of neutron flux and power flux in one dimension 


and one energy group, 9:22463 (RA;BR;In Portuguese) 
POWER DISTRIBUTION 


Optimization 
Optimization method for parameters in reactor nuclear physics, 
9:22470 (RA;BR;In Portuguese) 
POWER PLANTS 


See also FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 


Environmental Impacts 
Age structured stochastic recruitment model for assessment of 
power plant impact (Simulation of striped bass population 
dynamics), 9:23573 (R;US) 
Pollution Control Equipment 


Environmental control systems research, 9:22306 (BA;US) 
Power Generation 
Economic benefits from burnout of abandoned coal mine fires, 
9:21840 (RA;US) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also ANGRA-1 REACTOR 
ARBUS REACTOR 
ARKANSAS-1 REACTOR 
ATUCHA REACTOR 
BELOYARSK-3 REACTOR 
BR-3 REACTOR 
BROWNS FERRY-2 REACTOR 
BRUCE-1 REACTOR 
CIRENE REACTOR 
CLINCH RIVER BREEDER REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
DRAGON REACTOR 
EBR-2 REACTOR 
JATR REACTOR 
N-REACTOR 
PEACH BOTTOM-2 REACTOR 
PHILIPPSBURG-2 REACTOR 
PICKERING-1 REACTOR 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
TSURUGA REACTOR 
VERMONT YANKEE REACTOR 
VHTR REACTOR 
WK-50 REACTOR 
VRAIN REACTOR 
WAGR REACTOR 





POWER SUBSTATIONS 
Data Compilation 


Data Compilation 
Licensed operating reactors. Status summary report data as of 
January 31, 1984. Volume 8, No. 2, 9:22445 (R;US) 
Fuel Pellets 
Irradiation performance of (Th,U)O: fuel designed for 
advanced cycle applications, 9:22503 (R;CA) 
Meltdown 
Summary of current knowledge in the field of debris bed 
cooling, 9:22576 (R;DE;In German) 
Primary Coolant Circuits 
Periodic large-amplitude thermal oscillations occurring in a 
buoyant plume, 9:22621 (J;US) 
Reactor Cores 
Application of the limit analysis and of the reference stress 
method to stiffened welded structures, 9:22491 (R;XE;In 
French) 
Reactor Operation 
Licensed operating reactors. Status summary report data as of 
January 31, 1984. Volume 8, No. 2, 9:22445 (R;US) 
Steam Generators 
Heat transfer in the post-dryout region of vertical and 
horizontal tubes uniformly heated, 9:22490 (R;DE;In 
German) 
Thorium Cycle 
Measurement and analysis of neutron spectra in a thoria 
assembly. Final report, 9:22508 (R;US) 
POWER SUBSTATIONS 
Term is used for an assembly of equipment in an electric power 
system for the transmission, transformation, or switching of 
electric energy. 
Fiber Optics 
Fiber-optic applications in electrical substations, 9:22309 
(RA;US) 
Personnel 
Effect of chronic exposure to industrial-frequency electric field 
in very high voltage switch rooms on humoral regulation, 
9:23765 (TJ;US) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Design 
Computer design and optimization of the active rotary flux 
compressor, 9:24517 (R;US) 
POWER TRANSMISSION 


See also OVERHEAD POWER TRANSMISSION 
UNDERGROUND POWER TRANSMISSION 


Research Programs 
Research on transmission options, 9:22318 (BA;US) 
POWER TRANSMISSION LINES 
Corona Discharges 

Empirical expressions for calculating high voltage transmission 

corona phenomena, 9:22311 (RA;US) 
Electrical Faults 

Fault protection for high-phase-order transmission lines. 
Volume 2. Decumentation for LINPAR3 and FALTCAL3 
computer codes, 9:22312 (R;US) 

Fault protection for high-phase-order transmission lines. 
Volume 1. Basic concepts, models, and computations. Final 
report, 9:22313 (R;US) 

Equipment Protection Devices 

Protection against lightning surge voltages on communication 

lines and power lines, 9:22307 (R;US) 
Hazards 

Hazard analysis for magnetic induction from electric 

transmission lines. Final report, 9:22316 (R;US) 
Josephson Junctions 

Fluxon threshold properties on a resistively coupled Josephson 

transmission line, 9:23136 (J;US) 
Land Use 
Research on transmission options, 9:22318 (BA;US) 


Lecture 4: transmission lines and capacitors, 9:23207 (R;US) 
Pollution Regulations 
Research on transmission options, 9:22318 (BA;US) 
Switches 
Experimental investigation of a magnetic gate as a 
multimegampere, vacuum opening switch, 9:23219 (J;US) 
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Tensile Properties 
Maximum safe pulling lengths for solid dielectric insulated 
cables. Volume 1. Research data and cable-pulling 
parameters. Final report, 9:22315 (R;US) 
Maximum safe pulling lengths for solid dielectric insulated 
cables. Volume 2. Cable user's guide, 9:22314 (R;US) 
POWER TRANSMISSION TOWERS 
Fabrication 
Brittle tower steel in fabricated bends, 9:23191 (RA;US) 
System Failure Analysis 
Brittle tower steel in fabricated bends, 9:23191 (RA;US) 
PRASEODYMIUM 
Gamma Spectroscopy 
Deposition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 
Radiometric Analysis 
Deposition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 
PRASEODYMIUM 136 
Mass Difference 
Difference mass measurements of rare- earth nuclide isobars far 
from beta-stability band, 9:24189 (RA;SU;In Russian) 
PRASEODYMIUM 139 
Energy Levels 
Gyromagnetic ratio for the 114 keV level of 1°°Pr, 9:24193 
(RA;SU;In Russian) 
PRASEODYMIUM COMPLEXES 
Structural Chemical Analysis 
Preparation of praseodymium(III) chloranilate and the crystal 
structures of Pr2(CsCleOx)s . 8C2HsOH and Nas[CsH2O(O 
H)(SOs)2] . H2O, 9:23066 (J;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECOMPOUND-NUCLEUS EMISSION 
Energy-Level Density 
Level density in unified preequilibrium and equilibrium models, 
9:24278 (RA;US) 
Particle-hole state densities for preequilibrium calculations and 
for closed and open configurations, 9:24277 (RA;US) 
Nuclear Models 
Level density in unified preequilibrium and equilibrium models, 
9:24278 (RA;US) 
PREEQUILIBRIUM NUCLEAR PROCESSES 
See PRECOMPOUND-NUCLEUS EMISSION 
PRESSURE VESSELS 
Embrittlement 
Review on activities in France on irradiation embrittlement 
pressure vessel steels, 9:22340 (R;FR) 
Unresolved safety issues: pressurized thermal shock, 9:22607 
(B;US) 
Neutron Fluence 
Pressure vessel fluence reduction through selective fuel 
assembly replacement, 9:22361 (J;US) 
Physical Radiation Effects 
Pressure vessel damage fluence reduction by low-leakage fuel 
management, 9:22360 (J;US) 
Pressure vessel fluence reduction through selective fuel 
assembly replacement, 9:22361 (J;US) 
Tensile Properties 
Influence of test temperature and strain rate on the mechanical 
properties of steel A533 B, 9:22911 (R;SE;In Swedish) 
PRESSURIZED HEAVY WATER COOLED 
MODERATED 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED 
MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Decontamination 
Cost effectiveness of dilute chemical decontamination, 9:22531 
(R;CA) 
Fluid-Structure Interactions 
Periodic large-amplitude thermal oscillations occurring in a 
buoyant plume, 9:22621 (J;US) 
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Hydrodynamics 
Periodic large-amplitude thermal oscillations occurring in a 
buoyant plume, 9:22621 (J;US) 
Temperature Gradients 
Periodic large-amplitude thermal oscillations occurring in a 
buoyant plume, 9:22621 (J;US) 
Water Chemistry 

Influence of power reactor water chemistry on fuel cladding 

reliability, 9:22327 (R;XA) 
PRINTED CIRCUITS 
Computer-Aided Manufacturing 

Organization and basic characteristics of the control system for 
drilling automatic devices for printed circuit manufacturing, 
9:23206 (R;SU;In Russian) 

PROCESS CONTROL 
Education 

Process control: practice, research, and education, 9:23139 

(J;US) 
Research 

Process control: practice, research, and education, 9:23139 
(J;US) 

PROCESS DEVELOPMENT UNITS 
Modifications 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Quarterly progress 
report, October 1-December 31, 1982, 9:21680 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Quarterly progress 
report, April 1-June 30, 1982, 9:21678 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Fourth quarter 
progress report, July 1-September 30, 1982, 9:21679 (R;US) 

PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION 
Cost 
Costs and indexes for domestic oil and gas field equipment and 
production operations, 1983, 9:21862 (R;US) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PRODUCTION REACTORS 

For the production of fissile materials only; see also 

IRRADIATION REACTORS. 
ECCS 
Analysis of the Savannah River Reactor Emergency Core 
Cooling System, 9:22564 (R;US) 
PROFESSIONAL PERSONNEL 
Education 
Utility management, lend me your ears, 9:22447 (J;US) 
Training 
Utility management, lend me your ears, 9:22447 (J;US) 
PROGRAMMING 
Limited to computer programming. 
Quality Assurance 

Software quality assurance programs: key elements of concern 

in selected commercial approaches, 9:24552 (R;US) 
PROJECTION SPARK CHAMBERS 
Equipment Interfaces 
Interfacing CAMAC to a high-speed multiprocessor bit slice 
data-acquisition system, 9:23423 (R;US) 
PROLACTIN 
See LTH 
PROMETHIUM ISOTOPES 
Mass Difference 

Difference mass measurements of rare- earth nuclide isobars far 

from beta-stability band, 9:24189 (RA;SU;In Russian) 
PROMOTERS 
Comparative Evaluations 

Promotion effects on the synthesis of higher alcohols. Sixth 
quarterly report, December 1983-February 1984, 9:22113 
(R;US) 


PROPAGATOR 
Pions 
Renormalization of the pion propagator and on the particle- 
hole in the spin-isospin channel, 9:24352 (R;FR) 
PROPENAL 
See ACROLEIN 
PROPPING AGENTS 


Computational model for proppant transport in hydraulic 
fracturing, 9:21916 (RA;US) 
PROTECTION 
See SAFETY 
PROTEOLIPIDS 
See LIPOPROTEINS 
PROTEUS REACTOR 
Neutron Spectra 

Measurement of the physics properties of gas-cooled fast 
reactors in the zero energy reactor PROTEUS and analysis 
of the results, 9:22535 (R;CH) 

PROTON BEAMS 
Charge Collection 
Charge collection in an external proton beam, 9:23030 (R;AU) 
PROTON REACTIONS 
Angular Correlation 

Measurement and analysis of angular correlation in the (p, 2p) 
reaction on ®Li at 47- and 70- MeV incident protons, 9:24072 
(RA;SU;In Russian) 

Differential Cross Sections 

Excitation function for inelastic proton scattering on 7’ Al at 

Esub(p)= 15.45-16.65 MeV, 9:24109 (RA;SU;In Russian) 
Elastic Scattering 

Data analysis on proton scattering by **Mg at energy near 6 
MeV, 9:24106 (RA;SU;In Russian) 

Elastic and inelastic sub-barrier proton scattering on ‘Sn 
nucleus, 9:24203 (RA;SU;In Russian) 

Preliminary phase shift analysis for the n-p system up to 50 
MeV, 9:24050 (RA;DE) 

Proton elastic scattering by 7*Mg nuclei in the energy range 
Esub(p)< approximately 15 MeV, 9:24107 (RA;SU;In 
Russian) 

Study on the spin-flip probability in proton inelastic scattering 
on “Ti, 9:24126 (RA;SU;In Russian) 

Inclusive Interactions 
Possibility of observing free quarks, 9:23984 (R;DE) 
Inelastic Scattering 

Analysis of polarization phenomena in proton inelastic 
scattering with excitation of different 4* states of *Mg and 
32S, 9:24111 (RA;SU;In Russian) 

Analysis of polarized proton inelastic scattering with excitation 
of 3~, 5~ and 1” states in “°Ca, 9:24133 (RA;SU;In Russian) 

Complete measurement of polarization-transfer observables for 
the '*C(p,p’) **C/sup */ reaction at 500 MeV, 9:24097 
(J;US) 

Elastic and inelastic sub-barrier proton scattering on '*Sn 
nucleus, 9:24203 (RA;SU;In Russian) 

Excitation function for inelastic proton scattering on 77 Al at 
Esub(p)= 15.45-16.65 MeV, 9:24109 (RA;SU;In Russian) 
Inelastic interactions of protons with nuclei without charged 

particle production, 9:23954 (RA;CS;In Slovak) 

Manifestation of a structure of some intermediate mass nuclei 
in 20 MeV proton inelastic scattering, 9:24211 (RA;SU;In 
Russian) 

Spin-flip probability in inelastic 6.9 MeV proton scattering on 
Zn, 9:24159 (RA;SU;In Russian) 

Intermediate Structure 

Intermediate structure in the **Cu proton resonances, 9:24158 

(RA;SU;In Russian) 
Knock-Out Reactions 

Neutron and charged-particle production cross sections for 590 
MeV protons on thin metal targets with 12 <= A <= 238, 
9:24220 (RA;DE) 

Nuclear Reaction Kinetics 

First-stage effect of multistep processes in pre-equilibrium 
nuclear reactions at the energies of the order of 100 MeV, 
9:24128 (RA;SU;In Russian) 





PROTON REACTIONS 
Nuclear Reaction Kinetics 


Interpretation of measurements of nuclear reaction duration of 
5-7 MeV proton interaction with the sup(58)Ni and 
sup(70,72)Ge nuclei, 9:24132 (RA;SU;In Russian) 

Study on the nuclear reactions with subbarrier energy protons 
on the intermediate mass nuclei by an average resonance 
method, 9:24125 (RA;SU;In Russian) 

Nucleon-Nucleon Potential 

Density dependence of the effective nucleon-nucleon forces 
and interaction of 25.7 MeV protons with Mo isotopes, 
9:24202 (RA;SU;In Russian) 

Polarization-Asymmetry Ratio 

Analysis of polarization phenomena in proton inelastic 
scattering with excitation of different 4* states of *Mg and 
82S, 9:24111 (RA;SU;In Russian) 

Analysis of polarized proton inelastic scattering with excitation 
of 3-, 5~ and 17 states in “Ca, 9:24133 (RA;SU;In Russian) 

Manifestation of a structure of some intermediate mass nuclei 
in 20 MeV proton inelastic scattering, 9:24211 (RA;SU;In 
Russian) 

Quasi-Elastic Scattering 
Reaction of (p,2p) on light nuclei at the energy of 170 MeV, 
9:24039 (RA;SU;In Russian) 


Multiplicity distribution of nuclear stars, 9:24127 (RA;SU;In 

Russian) 
Spectroscopic Factors 

Nuclear vetrex constants and spectroscopic factors according 
to precise data on (p, d) reactions on ’Li, °Be, °C and °F 
nuclei, 9:24073 (RA;SU;In Russian) 

Spin Flip 

Data analysis on proton scattering by 7*Mg at energy near 6 
MeV, 9:24106 (RA;SU;In Russian) 

Spin-flip probability in inelastic 6.9 MeV proton scattering on 
Zn, 9:24159 (RA;SU;In Russian) 

Study on the spin-flip probability in proton inelastic scattering 
on “Ti, 9:24126 (RA;SU;In Russian) 

PROTON SPECTRA 
Data Processing 
Analysis of particle spectra, 9:23350 (RA;CS;In Czech) 
PROTON-ANTIPROTON INTERACTIONS 

Observation of the spin alignment of the rho°-meson produced 
in p-barp interactions at 22.4 and 5.7 GeV/c, 9:23956 
(RA;CS;In Czech) 

Toponium production from two-gluon fusion in proton- 
antiproton collisions, 9:23985 (R;US) 

Annihilation 

Proton-antiproton annihilation at rest into 7°w, 7°eta, 7°y, 

a°ar°, and 7r°eta’, 9:23969 (RA;DE) 
Elastic Scattering 

Elastic and total cross section measurement at the CERN 

proton-antiproton collider, 9:23948 (R;US) 
Inclusive Interactions 

Proton-antiproton annihilation at rest into 7°w, m°eta, 7°, 

a°ar®, and 7° eta’, 9:23969 (RA;DE) 
Pair Production 

Direction of antiproton-proton experiment in the energy ranges 

of K3 and K4, 9:23961 (RA;JP;In Japanese) 
Total Cross Sections 
Elastic and total cross section measurement at the CERN 
proton-antiproton collider, 9:23948 (R;US) 
PROTON-INDUCED X-RAY EMISSION ANALYSIS 
See PIXE ANALYSIS 
PROTON-PROTON INTERACTIONS 
Analyzing Power 

Analysing power Asub(yo) of the reaction pp -> md for 
proton energies between 500 and 600 MeV, 9:23966 
(RA;DE) 

Precision measurement of the analyzing power Asub(yo) for 
proton-proton elastic scattering at 582 MeV, 9:23968 
(RA;DE) 

Elastic Scattering 

Precision measurement of the analyzing power Asub(yo) for 
proton-proton elastic scattering at 582 MeV, 9:23968 
(RA;DE) 
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Inclusive Interactions 

Study of events with a high transverse momentum particle at 
proton-proton interactions with 63 GeV c.m. energy, 9:23952 
(R;DE;In German) 

OPE Model 

OPEM3-program for calculating pion differential spectra in pp 
— np7* reaction at energies up to 1 GeV. Physical model, 
9:23988 (R;SU;In Russian) 

Particle Production 

Analysing power Asub(yo) of the reaction pp -> md for 
proton energies between 500 and 600 MeV, 9:23966 
(RA;DE) 

Differential cross section of the reaction pp -> md for proton 
energies between 500 and 600 MeV, 9:23965 (RA;DE) 

Spin correlation coefficient asub(xz) of the reaction pp -> ad 
for proton energies between 500 and 600 MeV, 9:23967 
(RA;DE) 

Polarization-Asymmetry Ratio 

Spin correlation coefficient asub(xz) of the reaction pp -> md 
for proton energies between 500 and 600 MeV, 9:23967 
(RA;DE) 

Transverse Momentum 

Study of events with a high transverse momentum particle at 
proton-proton interactions with 63 GeV c.m. energy, 9:23952 
(R;DE;In German) 

PROTONS 
Diffusion 


Study of protonic diffusion in hydrogen uranyl phosphate 
using a pulsed-field-gradient NMR method, 9:23032 (J;US) 
Particle Decay 
Possible method of experimental investigation of proton decay 
modes, 9:23335 (R;SU) 
Weak Particle Decay 
Nucleon pole terms in proton decay, 9:23995 (R;AU) 
SUs x SU2 x U: next to leading corrections for proton decay in 
SUs model, 9:23991 (R;GB) 
PROTRACTED IRRADIATION 
See CHRONIC IRRADIATION 
PSEUDOMONAS 
Genetics 


R-prime site-directed transposon Tn7 mutagenesis of the 
photosynthetic apparatus in Rhodopseudomonas capsulata, 
9:23595 (J;GB) 

PSEUDOSCALAR MESONS 
See also ETA MESONS 


ETA-958 RESONANCES 
PIONS 


Sigma Model 
Meson lagrangians of the U(3) group in the model with four- 
quark interactions, 9:23987 (R;SU) 
PUBLIC BUILDINGS 
Energy Conservation 
Developing the state of the art for energy conservation 
measures (ECM). Results of the technical review of TA 
reports and grant applications cycle IV; IBGP. Final report, 
9:22752 (R;US) 
Evaluation of several monitored passive buildings, 9:22265 
(BA;US) 
Solar Space Heating 
Dual purpose solar collectors. Final technical report, 9:22252 
(R;US) 
PUBLIC HEALTH 
Monitoring 
Summary of environmental reports, Department of Energy 


sites, January-December 1982, 9:23550 (R;US) 
PUBLIC UTILITIES 


See also ELECTRIC UTILITIES 
Regulations 
Electric energy research by public utility commissions, 9:22709 
(BA;US) 
Research Programs 
Electric energy research by public utility commissions, 9:22709 
(BA;US) 
PUERTO RICO 
Marine Surveys 
Oceanographic data off Puerto Rico and the Virgin Islands, 
9:22218 (R;US) 
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y 
Oceanographic data off Puerto Rico and the Virgin Islands, 
9:22218 (R;US) 

PULMONARY CANCER 

See CARCINOMAS 
PULMONARY LAVAGE 

See LUNGS 
PULPS 

See SLURRIES 
PULSE GENERATORS 

See also HIGH-VOLTAGE PULSE GENERATORS 


Discharge circuits and loads, 9:23215 (R;US) 
Lecture 4: transmission lines and capacitors, 9:23207 (R;US) 
Power Conditioning Circuits 
Dc power supplies and hard-tube power conditioning systems, 
9:23209 (R;US) 
Lecture 1: introduction to power conditioning systems, 9:23208 
(R;US) 
Switches 
Discharge circuits and loads, 9:23215 (R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPED STORAGE POWER PLANTS 
Economic Analysis 
Effect of interest rates on the economic analysis of the 
Gregory County pumped storage facility, 9:22632 (R;US) 
PUREX PROCESS 
Research 
Rockwell Hanford Operations. Chemical processing monthly 
report, February 1984, 9:21979 (R;US) 
PVC 
Chemical Radiation Effects 
Radiation processes in solutions and polymer matrices 
containing amines and electron acceptors, 9:23078 (RA;HU) 
Decontamination 
Experimental evaluation of washing for treatment of 
combustible plutonium-contaminated materials, 9:21992 
(R;GB) 
PWR TYPE REACTORS 
See also ANGRA-1 REACTOR 
ARKANSAS-1 REACTOR 
BR-3 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
LOFT REACTOR 
PHILIPPSBURG-2 REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 
Maturity of the PWR, 9:22348 (R;FR) 
After-Heat 
Short term fission product and actinide decay heat for a PWR, 
9:22338 (R;GB) 
Aircraft 
Sizewell B. Supplement 3. External hazards - aircraft crash, 
9:22591 (R;GB) 
Auxiliary Systems 
Organization and scheduling of auxiliary components and large 
equipment erection and control, 9:22347 (R;FR) 
Auxiliary Water Systems 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 
Blowdown 
German standard problem No. 3 (2nd containment standard 
problem): ‘Pipe rupture in a single-branch compartment 
chain’, 9:22561 (R;DE;In German) 
Capitalized Cost 
Structure of the CONCEPT cost estimation model, 9:22442 
(R;US) 
Containment 
Investigation program on PWR-steel-containment behavior 
under accident conditions, 9:22589 (R;DE) 
Containment Buildings 
German standard problem No. 3 (2nd containment standard 
problem): ‘Pipe rupture in a single-branch compartment 
chain’, 9:22561 (R;DE;In German) 
Control Rod Drives 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 


Conversion Ratio 
Conversion ratio in epithermal PWR, in thorium and uranium 
cycle, 9:22353 (RA;BR;In Portuguese) 
Coolant Loops 
Construction of a glass loop simulated with pressurized water 
reactor, 9:22584 (R;JP;In Japanese) 


Sizewell B. Supplement 7. External hazards - earthquake, 
9:22592 (R;GB) 
ECCS 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 
TRAC-PF1 best-estimate LOCA analysis of a combined ECC 
injection PWR, 9:22620 (J;US) 
Engineered Safety Systems 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 
Fire Hazards 
Sizewell B. Supplement 8. External hazards - fire, 9:22593 
(R;GB) 
Fuel Assembly Dismantling 
Pressure vessel fluence reduction through selective fuel 
assembly replacement, 9:22361 (J;US) 
Fuel Cans 
Influence of power reactor water chemistry on fuel cladding 
reliability, 9:22327 (R;XA) 
Fuel Elements 
Increased burnup of fuel elements, 9:22325 (R;DE;In German) 
Joint Brazil-RFA program on thorium utilization in light water 
pressurized reactors, 9:22350 (RA;BR;In Portuguese) 
Fuel Management 
Pressure vessel damage fluence reduction by low-leakage fuel 
management, 9:22360 (J;US) 
Fuel Rods 
Fuel performance. Annual report for 1982, 9:22331 (R;US) 
Fuel rod behavior of a PWR during load following, 9:22355 
(RA;BR;In Portuguese) 
Information Systems 
Light-water reactors reference system classification for the 
European Reliability Data System (ERDS), 9:22324 (R;XE) 
Inspection 
Surveillance of nuclear power reactors, 9:22344 (R;FR) 
Loose Parts Monitoring 
Loose parts monitoring in light water reactor cooling systems, 
9:22326 (RA;BR;In Portuguese) 
Loss of Coolant 
COBRA/TRAC, best-estimate analysis of a large-break 
accident in a PWR equipped with upper head injection, 
9:22603 (R;US) 
Construction of a glass loop simulated with pressurized water 
reactor, 9:22584 (R;JP;In Japanese) 
Experimental loss-of-coolant accident, 9:22628 (BA;US) 
MABEL 2: a code to analyse cladding deformation in a loss- 
of-coolant accident. Part 2: the equations, 9:22557 (R;GB) 
MABEL 2: a code to analyse cladding deformation in a loss of 
coolant accident. Part 4: coding details, 9:22558 (R;GB) 
TRAC-PF1 best-estimate LOCA analysis of a combined ECC 
injection PWR, 9:22620 (J;US) 
Meltdown 
Numerical Methods in Non-Newtonian Flows, 9:22563 (R;SE) 
Monitoring 
Surveillance of nuclear power reactors, 9:22344 (R;FR) 
Nuclear Fuels 
Verification of nuclear calculational techniques for gadolinia 
fuel in PWRs, 9:22359 (J;US) 
Performance 
Verification of nuclear calculational techniques for gadolinia 
fuel in PWRs, 9:22359 (J;US) 
Pressure Vessels 
Pressure vessel damage fluence reduction by low-leakage fuel 
management, 9:22360 (J;US) 
Pressure vessel fluence reduction through selective fuel 
assembly replacement, 9:22361 (J;US) 
Review on activities in France on irradiation embrittlement 
pressure vessel steels, 9:22340 (R;FR) 





PWR TYPE REACTORS 
Pressure Vessels 


Sizewell B. Supplement 10. Reactor pressure vessel, 9:22594 
(R;GB) 
Primary Coolant Circuits 
Influence of power reactor water chemistry on fuel cladding 
reliability, 9:22327 (R;XA) 
Reactor Accidents 
HEATP. A heat transfer package for high pressure steam- 
water system, 9:22568 (R;XE) 
TRAC-PF1: an advanced best-estimate computer program for 
pressurized water reactor analysis, 9:22602 (R;US) 
Reactor Components 
Organization and scheduling of auxiliary components and large 
equipment erection and control, 9:22347 (R;FR) 
Reactor Cooling Systems 
Organization and scheduling of auxiliary components and large 
equipment erection and control, 9:22347 (R;FR) 
Reactor Cores 
Verification of nuclear calculational techniques for gadolinia 
fuel in PWRs, 9:22359 (J;US) 
Reactor Operators 
SILOETTE, a training centre for reactor physics at the 
Nuclear Research Centre of Grenoble, 9:22440 (R;FR) 
Reactor Safety 
Sizewell B. Supplement 10. Reactor pressure vessel, 9:22594 
(R;GB) 
Sizewell B. Supplement 3. External hazards - aircraft crash, 
9:22591 (R;GB) 
Sizewell B. Supplement 7. External hazards - earthquake, 
9:22592 (R;GB) 
Sizewell B. Supplement 8. External hazards - fire, 9:22593 
(R;GB) 
Reactor Safety Experiments 
Reflooding experiments on a 49-rod cluster containing a long 
90% blockage, 9:22559 (R;GB) 
Reactor Start-Up 
Framatome start-up activities, 9:22346 (R;FR) 
Reliability 
Light-water reactors reference system classification for the 
European Reliability Data System (ERDS), 9:22324 (R;XE) 
RHR Systems 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 
Spent Fuels 
Effects of recent nuclear data in composition calculation of 
irradiated fuel for PWR type reactors, 9:22354 (RA;BR;In 
Portuguese) 


Light-water reactors reference system classification for the 
European Reliability Data System (ERDS), 9:22324 (R;XE) 
Steam Generators 
Homogeneous model for a saturated steam generator, 9:22356 
(RA;BR;In Portuguese) 
Removal of secondary sludge from steam generators used in 
French 900 class nuclear power plants, 9:22345 (R;FR) 
Report on US-Japan 1983 meetings on steam generators, 
9:22497 (R;US) 
Steam generator tube performance. Experience with water- 
cooled nuclear power reactors during 1980, 9:22337 (R;CA) 
Workshop proceedings: replacement/repair of steam 
generators, 9:22342 (R;US) 
Steam Systems 
Standard review plan for the review of safety analysis reports 
for nuclear power plants, 9:22437 (R;US) 
Thermal Shock 
Computational methods for fracture mechanics analysis of 
pressurized-thermal-shock experiments, 9:22562 (R;US) 
Water Hammer 
Regulatory analysis for USI A-1, Water Hammer, 9:22596 
(R;US) 
PYRENE 


Catalytic hydrogenation kinetics of pyrene - implications for 
liquefaction recycle solvents, 9:21657 (RA;US) 
Hydrogenation 
Catalytic hydrogenation kinetics of pyrene - implications for 
liquefaction recycle solvents, 9:21657 (RA;US) 
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PYRIDINE 
Adsorption Heat 
Determination of the surface reactivity of coal powders. Sixth 
quarterly report, December 1, 1983-February 29, 1984, 
9:21769 (R;US) 
PYRIDINES 
See also ACRIDINES 
BIPYRIDINES 
NICOTINE 


PYRIDINE 
QUINOLINES 


Detection 
Monitoring of electrochemically inactive compounds by 
amperometric toxic gas sensors, 9:23501 (R;US) 
PYRITE 
Catalytic Effects 
Continuous unit studies of staged coal liquefaction reactions, 
9:21659 (RA;US) 
Extractive Metallurgy 
Established procedures and new advances in the extraction of 
gold, uranium, and pyrite from Witwatersrand ores, 9:21959 
(RA;ZA) 
Ore Processing 
Established procedures and new advances in the extraction of 
gold, uranium, and pyrite from Witwatersrand ores, 9:21959 
(RA;ZA) 
Oxidation 
Control of acid drainage from coal refuse using anionic 
surfactants. Report of investigations/1983, 9:21795 (R;US) 
PYRITES 
See PYRITE 


Q 


QUANTITATIVE CHEMICAL ANALYSIS 
One-Dimensional Calculations 
Near-infrared reflectance analysis by Gauss-Jordan linear 
algebra, 9:23033 (J;US) 
QUANTUM CHROMODYNAMICS 
Decoupling 
Effective field theory and weak non-leptonic interactions, 
9:23935 (R;AU) 
Lattice Field Theory 
Considerations on numerical analysis of QCD, 9:24019 (J;NL) 
Glueball masses on large lattices, 9:23983 (R;DE) 
Photon-Electron Interactions 
Assessing QCD in deep-inelastic ey scattering, 9:24020 (J;NL) 
Quantum Operators 
Nonlocal conformal light-cone expansion in QCD, 9:24010 
(R;SU) 
Symmetry 
Symmetry restoration in lattice QCD with Susskind fermions, 
9:23979 (R;FR) 
QUANTUM ELECTRODYNAMICS 
Energy Density 
Portraits of the flux tube in QEDs: A Monte Carlo simulation 
with external sources, 9:24023 (J;NL) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
Gauge Invariance 
Gauge noninvariance and parity nonconservation of three- 
dimensional fermions, 9:24015 (J;US) 
P Invariance 
Gauge noninvariance and parity nonconservation of three- 
dimensional fermions, 9:24015 (J;US) 
Symmetry Breaking 
Finite-temperature quantum field theory in Minkowski space, 
9:24017 (J;US) 
Temperature Effects 
Finite-temperature quantum field theory in Minkowski space, 
9:24017 (J;US) 
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QUARK CONFINEMENT 
See BAG MODEL 
QUARK-HADRON INTERACTIONS 
Multiple Scattering 
Cancellation of Sudakov effects in the Drell-Yan process, 
9:24001 (J;NL) 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
Production 
Toponium production from two-gluon fusion in proton- 
antiproton collisions, 9:23985 (R;US) 
QUARK-QUARK INTERACTIONS 
Inclusive Interactions 
QCD radiative corrections to helicity asymmetries in one- 
particle inclusive hadron processes, 9:23998 (J;US) 
QUARKS 
Color Model 
Leptoquark production at HERA, 9:23973 (R;GB) 
Particle Identification 
Cryogenic search for fractionally charged particles, 9:23974 
(J;US) 
Possibility of observing free quarks, 9:23984 (R;DE) 
QUARTZ 
Creep 
Steady state creep in quartz, 9:22936 (R;IT) 
QUASIPARTICLE-PHONON MODEL 
Quantum Operators 
Selection of an expansion point in a local energetic 
approximation for a mass operator, 9:24329 (RA;SU;In 
Russian) 
Scattering Amplitudes 
Effective interaction in a particle-hole channel and phonon 
states, 9:24333 (RA;SU;In Russian) 
QUINOLINES 
Denitrification 
Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 
Hydrogenation 
New catalysts for coal liquid upgrading. Quarterly report, June 
1-August 31, 1983, 9:21727 (R;US) 
Novel catalytic methods for heteroatom removal in coal liquids 
upgrading. Quarterly report No. 2, December 1, 1983-March 
1, 1984, 9:21732 (R;US) 
QUINONES 
Electron Transfer 
Systematic modification of electron transfer kinetics in a 
biological protein: Replacement of the primary ubiquinone of 
photochemical reaction centers with other quinones, 9:22152 
(BA;US) 
Q-VALUE 
Calibration 
Methods of accurate determination of nuclear reaction Q 
values, 9:24303 (RA;CS;In Czech) 


R CODES 
Data Covariances 
Simulation of mixture level problems using RELAP5/MOD1, 
9:22619 (J;US) 
Evaluation 
Simulation of mixture level problems using RELAPS/MOD1, 
9:22619 (J;US) 
R PROCESS 
Neutron Reactions 
Neutron capture rates in the r-process: The role of direct 
radiative capture, 9:23793 (RA;DE) 
Nuclear Reaction Kinetics 
sup(178,) sup(179,) *°°Hf and *®°Ta(n,y) cross sections and 
their contribution to stellar nucleosynthesis, 9:24243 
(RA;DE) 


RADIATION ACCIDENTS 
Data Processing 

Interpretation of data provided by accident dosimetric system, 

9:24375 (RA;CS;In Czech) 
Decision Tree Analysis 

Decision diagram for neutron and photon dose estimation and 
for classification of persons involved in radiation accident, 
9:24374 (RA;CS;In Czech) 

Emergency Plans 

Emergency preparedness for radiological accidents: the issue of 

potassium iodide, 9:22626 (B;US) 
Neutron Dosimetry 

Detectors for accident situation evaluation, 9:23341 (RA;CS;In 

Czech) 
Neutron Spectra 

Typical radiation spectra in possible accident situations, 

9:24372 (RA;CS;In Czech) 
Personnel Dosimetry 

Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 

Dosimetric evaluation of radiation accident situation. 
Methodology and procedure, 9:24371 (R;CS;In Czech and 
Slovak) 

RADIATION ATTENUATION TESTING 

The use of a radiation source and detector for the detection of 

internal flaws or defects. 
Linear Accelerators 

Determination of density variation in radiation protective walls 
of concrete by means of bremsstrahlung of 10 MeV from 
linear accelerator, 9:23197 (RA;DD) 

RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Research Programs 
Nuclear methods in chemical kinetics. Final technical report, 
January 1, 1967-March 30, 1984, 9:23107 (R;US) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 


See also CHARGED PARTICLE DETECTION 
FISSION FRAGMENT DETECTION 
GAMMA DETECTION 
NEUTRINO DETECTION 
NEUTRON DETECTION 
X-RAY DETECTION 
Errors 
Additional error arising in radionuclide activity measurement 
due to cascade gamma-quanta summing, 9:23375 (RA;SU;In 
Russian) 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
LOW LEVEL COUNTERS 
PHOTOGRAPHIC FILM DETECTORS 
POSITION SENSITIVE DETECTORS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
TRANSITION RADIATION DETECTORS 
Coincidence Methods 


X-ray absorption fluorescence detector, 9:23405 (RA;DE) 


a-B-y spectrometer for directing decontamination of soils, 
9:23556 (J;GB) 
Performance 
E.D.A.C. detection system and criticality alarm, 9:23432 
(TG;US) 
Specifications 
E.D.A.C. detection system and criticality alarm, 9:23432 
(TG;US) 
X-Ray Detection 
X-ray absorption fluorescence detector, 9:23405 (RA;DE) 
RADIATION DOS 
See DOSEMETERS 
RADIATION DOSES 
Calculation Methods 
Forecasting radiation exposure from fallout caused by multiple, 
nonsimultaneous, upwind ground bursts, 9:23732 (J;GB) 





RADIATION EXPOSURE (DOSES) 
Forecasting 


F 
Forecasting radiation exposure from fallout caused by multiple, 
nonsimultaneous, upwind ground bursts, 9:23732 (J;GB) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION MONITORING 
Equipment 
Device for exciting radiation monitoring in X-ray fluorescence 
analysis, 9:23017 (RA;SU;In Russian) 
RADIATION PROTECTION LAWS 
Documentation 
Glossary of terms recommended for use in radiation control 
legislation and associated codes of practice, 9:22686 (R;AU) 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 


See also LIGHT SOURCES 
POINT SOURCES 
SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 


Calibration 
Multigamma-ray calibration sources, 9:22090 (J;GB) 
RADIO EQUIPMENT 
Equipment Protecticn Devices 
Lightning protection devices for high frequencies equipments, 
9:23202 (R;US) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Monitoring 
Summary of environmental reports, Department of Energy 
sites, January-December 1982, 9:23550 (R;US) 
Radiation Monitoring 
ICPP environmental monitoring program plan, 9:22050 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Information Systems 

SYSTEM 2000 to dBASE II and back again, 9:22079 (R;US) 
Licensing 

SYSTEM 2000 to dBASE II and back again, 9:22079 (R;US) 


8 
PATRAM ‘83: 7th international symposium on packaging and 
transportation of radioactive materials. Proceedings. Volume 
1, 9:21982 (R;US) 
PATRAM '83: 7th international symposium on packaging and 
transportation of radioactive materials. Proceedings. Volume 
2, 9:21983 (R;US) 
Transport 
PATRAM '83: 7th international symposium on packaging and 
transportation of radioactive materials. Proceedings. Volume 
1, 9:21982 (R;US) 
PATRAM '83: 7th international symposium on packaging and 
transportation of radioactive materials. Proceedings. Volume 
2, 9:21983 (R;US) 
RADIOACTIVE TRACERS 
See RADIOPHARMACEUTICALS 
TRACER TECHNIQUES 
RADIOACTIVE WASTE DISPOSAL 
Configuration 
Comparative study of radioactive waste emplacement 
configurations, 9:22033 (R;US) 
Containers 
Investigation of the stress corrosion cracking of pure copper, 
9:22910 (R;SE) 


Ratification of interstate compacts for low-level nuclear waste 
management, 9:22053 (B;US) 
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Coordinated Research Programs 
International STRIPA project. Experimental research on the 
underground disposal of radioactive waste. Background and 
research results. March 1983, 9:22012 (R;XN) 
Environmental Impacts 
Geoenvironment and waste disposal. Report of an 
interdisciplinary expert meeting jointly organized by 
UNESCO and the IAEA, held in Vienna, 21-23 March 1983, 
9:22062 (R;XA) 


Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report, October 1982-September 1983, 
9:22018 (R;US) 

Geologic Deposits 

Preliminary worst-case accident analysis to support the 
conceptual design of a potential repository in tuff, 9:22031 
(R;US) 

Hearings 

US Department of Energy public hearing for the proposed 
nomination of Yucca Mountain as a potential high level 
radioactive waste repository. Registration and transport of 
proceedings, Reno, Nevada - March 1983, 9:21999 (R;US) 

High-Level Radioactive Wastes 

Comparative study of radioactive waste emplacement 
configurations, 9:22033 (R;US) 

Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report, October 1982-September 1983, 
9:22018 (R;US) 

Ideas on the treatment and disposal of radioactive wastes, 
9:22044 (RA;JP;In Japanese) 

International STRIPA project. Experimental research on the 
underground disposal of radioactive waste. Background and 
research results. March 1983, 9:22012 (R;XN) 

Preliminary worst-case accident analysis to support the 
conceptual design of a potential repository in tuff, 9:22031 
(R;US) 

Role of geochemical factors in the assessment and regulation of 
geologic disposal of high-level radioactive waste, 9:22016 
(R;US) 

Subseabed Disposal Program. Annual report: systems, October 
1981-September 1982, 9:22032 (R;US) 

Intermediate-Level Radioactive Wastes 

Report of comment to the Nuclear Power Inspectorate 
concerning the final waste repository at Forsmark (SFR), 
9:22041 (R;SE;In Swedish) 

International Cooperation 

International STRIPA project. Experimental research on the 
underground disposal of radioactive waste. Background and 
research results. March 1983, 9:22012 (R;XN) 

Low-Level Radioactive Wastes 

Defense waste salt disposal at the Savannah River Plant 
(Cement-based waste form, saltstone), 9:22006 (R;US) 

Geologic report, Middlesex Municipal Landfill site, Middlesex, 
New Jersey, 9:22000 (R;US) 

Interim oceanographic description of the North-East Atlantic 
site for the disposal of low-level radioactive waste, 9:22014 
(R;XN) 

Low-level waste management in the South. Task 4.2 - long- 
term care requirements (Shallow land burial), 9:21998 
(R;US) 

Ratification of interstate compacts for low-level nuclear waste 
management, 9:22053 (B;US) 

Report of comment to the Nuclear Power Inspectorate 
concerning the final waste repository at Forsmark (SFR), 
9:22041 (R;SE;In Swedish) 

Marine Disposal 

Interim oceanographic description of the North-East Atlantic 
site for the disposal of low-level radioactive waste, 9:22014 
(R;XN) 

Linear program for assessing the assignment and scheduling of 
radioactive wastes for disposal to sea, 9:22001 (R;GB) 

Subseabed Disposal Program. Annual report: systems, October 
1981-September 1982, 9:22032 (R;US) 
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Mill Tailings 
Long-term protection of uranium mill tailings, 9:22003 (R;US) 
Radiation Heating 

Calculated temperature field in and around a repository for 

spent nuclear fuel, 9:22036 (R;SE) 
Radionuclide Migration 

Field manual for geohydrological sampling as applied to the 
radioactive waste disposal program, 9:22064 (R;ZA) 

Prediction of far-field subsurface radionuclide dispersion 
coefficients from hydraulic conductivity measurements: a 
multidimensional stochastic theory with application to 
fractured rocks, 9:22017 (R;US) 

Programme of research into the management and storage of 
radioactive waste. Backfilling and sealing. Final report 1982, 
9:22057 (R;CA) 

Role of geochemical factors in the assessment and regulation of 
geologic disposal of high-level radioactive waste, 9:22016 
(R;US) 

Theory of transport in fractured media for the safety analysis 
of a nuclear waste repository, 9:22061 (R;CH) 

Regulations 

Meeting 10CFR61 radioisotopic identification requirements in 

the waste stream, 9:22051 (J;US) 
Research Programs 

Subseabed Disposal Program. Annual report: systems, October 

1981-September 1982, 9:22032 (R;US) 
Reviews 

Disposal of radioactive waste. An overview of the principles 

involved, 9:22013 (R;XN) 
Risk Assessment 

Preliminary worst-case accident analysis to support the 
conceptual design of a potential repository in tuff, 9:22031 
(R;US) 

Salt Deposits 

Thermomechanical effects of the salt rock on the solidified 
waste product during ultimate stoage of radioactive waste, 
9:22011 (R;DE;In German) 

Sanitary Landfills 

Geologic report, Middlesex Municipal Landfill site, Middlesex, 

New Jersey, 9:22000 (R;US) 
Site Selection 

Attributes and associated favorability graphs for the NNWSI 
area-to-location screening activity, 9:22030 (R;US) 

Investigation of potential alternate study areas in the Paradox 
Basin region, Utah, 9:21993 (R;US) 

Preliminary worst-case accident analysis to support the 
conceptual design of a potential repository in tuff, 9:22031 
(R;US) 

Results of hydraulic tests at Gibson Dome No. 1, Elk Ridge 
No. 1, and E. J. Kubat boreholes, Paradox Basin, Utah, 
9:21994 (R;US) 

Site selection and design options of mining and metallurgical 
institutions, 9:21997 (RA;ZA) 

US Department of Energy public hearing for the proposed 
nomination of Yucca Mountain as a potential high level 
radioactive waste repository. Registration and transport of 
proceedings, Reno, Nevada - March 1983, 9:21999 (R;US) 

Spent Fuels 

Comparative study of radioactive waste emplacement 

configurations, 9:22033 (R;US) 
Temperature Distribution 

Calculated temperature field in and around a repository for 

spent nuclear fuel, 9:22036 (R;SE) 
Underground Disposal 

Defense waste salt disposal at the Savannah River Plant 
(Cement-bssed waste form, saltstone), 9:22006 (R;US) 

International STRIPA project. Experimental research on the 
underground disposal of radioactive waste. Background and 
research results. March 1983, 9:22012 (R;XN) 

Low-level waste management in the South. Task 4.2 - long- 
term care requirements (Shallow land burial), 9:21998 
(R;US) 

Programme of research into the management and storage of 
radioactive waste. Backfilling and sealing. Final report 1982, 
9:22057 (R;CA) 


RADIOACTIVE WASTE PROCESSING 
Encapsulation 


Programme of research into the management and storage of 
radioactive waste. Backfilling and sealing. Six monthly 
progress report July 1982-December 1982, 9:22058 (R;GB) 

Waste-Rock Interactions 

Diffusion in the matrix of granitic rock. Field test in the Stripa 

mine. Part 2, 9:22068 (R;SE) 
RADIOACTIVE WASTE FACILITIES 
Construction 


Report of comment to the Nuclear Power Inspectorate 
concerning the final waste repository at Forsmark (SFR), 
9:22041 (R;SE;In Swedish) 

Decommissioning 

Decommissioning of the SPERT-III large leach pond at the 
Idaho National Engineering Laboratory. Final report, 
9:22007 (R;US) 

Decontamination 

Decommissioning of the SPERT-III large leach pond at the 
Idaho National Engineering Laboratory. Final report, 
9:22007 (R;US) 

Design 

Monitored retrievable storage program. Status and plans for 

meeting NWPA requirements, 9:21985 (R;US) 
Filters 

Deposition of volatile fission products in sintered metal filters, 

9:23035 (J;GB) 
Maintenance 

Low-level waste management in the South. Task 4.2 - long- 

term care requirements, 9:21998 (R;US) 
Specifications 

Long-term storage of compressed radioactive krypton in 

cylinders, 9:22009 (R;XE;In German) 
RADIOACTIVE WASTE eer 
Alpha-Bearing Wastes 

Waste Management Program. Technical progress report, 

Aporil-June 1983, 9:22005 (R;US) 
High-Level Radioactive Wastes 

Waste Management Program. Technical progress report, 

Aporil-June 1983, 9:22005 (R;US) 
Low-Level Radioactive Wastes 

Waste Management Program. Technical progress report, 

Aporil-June 1983, 9:22005 (R;US) 
Research Programs 

Utility involvement in radioactive waste management R and D, 
9:22054 (BA;US) 

Waste Management Program. Technical progress report, 
Aporil-June 1983, 9:22005 (R;US) 

Spent Fuels 

Integrated cask storage systems for storage, transportation, and 

disposal of spent nuclear fuel, 9:21986 (R;US) 
Technology Utilization 

Utility involvement in radioactive waste management R and D, 
9:22054 (BA;US) 

RADIOACTIVE WASTE PROCESSING 
See also IODOX PROCESS 


Defense waste salt disposal at the Savannah River Plant 
(Cement-based waste form, saltstone), 9:22006 (R;US) 
Development of ion adsorbents and application to radioactive 
liquid waste treatment, 9:22047 (RA;JP;In Japanese) 
Combustion 
Waste Management Program. Technical progress report, 
Aporil-June 1983, 9:22005 (R;US) 


Acid digestion of chlorine-containing wastes, (2). Engineering 

tests of the pilot plant, 9:22023 (RA;JP) 
Encapsulation 

Incorporation of low- and medium level radioactive wastes 
(solids and liquids) in cement. 4th 6-monthly report July- 
December 1982, 9:21991 (R;GB) 

Interactions of tailings leachate with local liner materials found 
at Canonsburg, Pennsylvania, 9:22004 (R;US) 

Use of cement grouts for the immobilisation of solid 
radioactive waste. (Interim report), 9:21990 (R;GB) 





RADIOACTIVE WASTE STORAGE 


High-Level Radioactive Wastes 


High-Level Radioactive Wastes 

Development of vitrification of HLLW by Joule-heated 
ceramic melter. Process testing and components examination 
of the equipment, 9:22025 (RA;JP) 

Development of ion adsorbents and application to radioactive 
liquid waste treatment, 9:22047 (RA;JP;In Japanese) 

Ideas on the treatment and disposal of radioactive wastes, 
9:22044 (RA;JP;In Japanese) 

Review and discussion of candidate ceramics for 
immobilization of high-level fuel reprocessing wastes, 
9:21987 (R;CA) 

Waste Management Program. Technical progress report, 
Aporil-June 1983, 9:22005 (R;US) 

Intermediate-Level Radioactive Wastes 

Incorporation of low- and medium level radioactive wastes 
(solids and liquids) in cement. 4th 6-monthly report July- 
December 1982, 9:21991 (R;GB) 

Use of cement grouts for the immobilisation of solid 
radioactive waste. (Interim report), 9:21990 (R;GB) 

Ion Exchange 

Development of ion adsorbents and application to radioactive 

liquid waste treatment, 9:22047 (RA;JP;In Japanese) 
Krypton 85 

Present status and problems of the liquefaction/evaporation 
separation of Kr and its high-pressure cylinder sealing in fuel 
reprocessing plant of PNC, 9:22043 (RA;JP;In Japanese) 

Present status of Kr fixation research with zeolites and 
evaluation method of Kr sealing and leach behavior, 9:22048 
(RA;JP;In Japanese) 

Separation of Kr and of *H, 9:22042 (RA;JP;In Japanese) 

Low-Level Radioactive Wastes 

Defense waste salt disposal at the Savannah River Plant 
(Cement-based waste form, saltstone), 9:22006 (R;US) 

Experimental evaluation of washing for treatment of 
combustible plutonium-contaminated materials, 9:21992 
(R;GB) 

Incorporation of low- and medium level radioactive wastes 
(solids and liquids) in cement. 4th 6-monthly report July- 
December 1982, 9:21991 (R;GB) 

Reverse osmosis application studies, 9:22022 (R;CA) 

Solidification of low-level radioactive wastes, 9:22045 
(RA;JP;In Japanese) 

Stabilization of contaminated soils by in situ vitrification, 
9:22027 (R;US) 

Waste Management Program. Technical progress report, 
Aporil-June 1983, 9:22005 (R;US) 

Pennsylvania 

Interactions of tailings leachate with local liner materials found 

at Canonsburg, Pennsylvania, 9:22004 (R;US) 
Pilot Plants 

Acid digestion of chlorine-containing wastes, (2). Engineering 

tests of the pilot plant, 9:22023 (RA;JP) 
Plutonium 

Experimental evaluation of washing for treatment of 
combustible plutonium-contaminated materials, 9:21992 
(R;GB) 

Precipitation 

Defense waste salt disposal at the Savannah River Plant 

(Cement-based waste form, saltstone), 9:22006 (R;US) 
Research 

Defense waste and byproducts management, monthly report, 

9:22029 (R;US) 
Solidification 

Defense waste salt disposal at the Savannah River Plant 
(Cement-based waste form, saltstone), 9:22006 (R;US) 

Incorporation of low- and medium level radioactive wastes 
(solids and liquids) in cement. 4th 6-monthly report July- 
December 1982, 9:21991 (R;GB) 

Integrity and leachability of radionuclides in cement packages 
of LWR concentrated waste liquid under high water 
pressure, 9:22070 (RA;JP;In Japanese) 

Plastic solidification of radioactive wastes, 9:22046 (RA;JP;In 
Japanese) 

Presolidification treatment of decontamination wastes, 9:22021 
(R;CA) 
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Review and discussion of candidate ceramics for 
immobilization of high-level fuel reprocessing wastes, 
9:21987 (R;CA) 

Solidification of low-level radioactive wastes, 9:22045 
(RA;JP;In Japanese) 

Waste Management Program. Technical progress report, 
Aporil-June 1983, 9:22005 (R;US) 

Tritium 

Immobilization and packaging of recovered tritium, 9:21989 
(R;CA) 

Separation of **Kr and of *H, 9:22042 (RA;JP;In Japanese) 

Vitrification 

Development of vitrification of HLLW by Joule-heated 
ceramic melter. Process testing and components examination 
of the equipment, 9:22025 (RA;JP) 

Stabilization of contaminated soils by in situ vitrification, 
9:22027 (R;US) 

RADIOACTIVE WASTE STORAGE 
See also MONITORED RETRIEVABLE STORAGE 
Alpha-Bearing Wastes 

First-year evaluation of a nondestructive assay system for the 

examination of ORNL TRU waste, 9:23024 (R;US) 
Feasibility Studies 

Long-term storage of compressed radioactive krypton in 

cylinders, 9:22009 (R;XE;In German) 
Krypton 

High-temperature, high-pressure sealing apparatus with Zeolite 

and experimental results, 9:22049 (RA;JP;In Japanese) 
Krypton 85 

Long-term storage of compressed radioactive krypton in 
cylinders, 9:22009 (R;XE;In German) 

Present status and problems of the liquefaction/evaporation 
separation of Kr and its high-pressure cylinder sealing in fuel 
reprocessing plant of PNC, 9:22043 (RA;JP;In Japanese) 

Present status of Kr fixation research with zeolites and 
evaluation method of Kr sealing and leach behavior, 9:22048 
(RA;JP;In Japanese) 

Research Programs 

Defense waste and byproducts management, monthly report, 

9:22029 (R;US) 
RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


Encapsulation 
Encapsulation of spent nuclear fuel-safety analysis, 9:22037 
(R;SE) 
Environmental Exposure Pathway 
LIMCAL: a comprehensive food chain model for predicting 
radiation exposure to man in long-term nuclear waste 
management, 9:22073 (R;CA) 
Parameter values for the long-term nuclear waste management 
food chain model LIMCAL, 9:22074 (R;CA) 
Forecasting 
Data processing in the Integrated Data Base for spent fuel and 
radioactive waste, 9:21996 (R;US) 
Information Systems 
Data processing in the Integrated Data Base for spent fuel and 
radioactive waste, 9:21996 (R;US) 
Inventories 
Data processing in the Integrated Data Base for spent fuel and 
radioactive waste, 9:21996 (R;US) 
RADIOACTIVITY 
For measured values of radioactivity and for unidentified 
radiation sources; not for experimental studies. 
See also NATURAL RADIOACTIVITY 
Coincidence Methods 
Using coincidence method for determination if the 1° 
radioactivity in a source, 9:23366 (RA;SU;In Russian) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
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RADIOBIOLOGY 
Research Programs 

Radiobiology Department. Report of Activities 1977-1980, 
9:23697 (R;AR;In Spanish) 

University of Rochester Department of Radiation Biology and 
Biophysics. Brief description of research papers accepted for 
publication during 1982. Annual report, 9:23730 (R;US) 

RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 
Statistics 

TRAN-STAT: statistics for environmental studies, No. 21 , 

9:23553 (R;US) 
RADIOGRAPHY (AUTO) 

See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 

RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 

RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 

RADIOISOTOPE SCANNERS 

Device for check up of the scanner "scintikart’” MB 8100, 
9:23669 (RA;BG;In Bulgarian) 

Accuracy 

Assesments of the functions for sensibility and dividing ability 
of the collimators set for scanner 8100, 9:23668 (RA;BG;In 
Bulgarian) 

Sensitivity 

Assesments of the functions for sensibility and dividing ability 
of the collimators set for scanner 8100, 9:23668 (RA;BG;In 
Bulgarian) 

RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 

RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 

RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 

RADIONUCLIDE KINETICS 

For radionuclides in living organisms only; see also 
TRANSLOCATION. 

Biological Models 

Calculation of annual limits of intake of radionuclides by 
workers: significance of breast as an explicitly represented 
tissue, 9:24377 (J;GB) 

RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 

In environment. 

Computerized Simulation 

Overview of the INTERA simulators, SWIFT-AECL/PTC 
and SWIFT-AECL/SSP, for waste injection, flow and 
transport, 9:22055 (R;CA) 

Forecasting 

Prediction of far-field subsurface radionuclide dispersion 
coefficients from hydraulic conductivity measurements: a 
multidimensional stochastic theory with application to 
fractured rocks, 9:22017 (R;US) 

Geochemistry 

Role of geochemical factors in the assessment and regulation of 
geologic disposal of high-level radioactive waste, 9:22016 
(R;US) 

Mathematical Models 

Mathematical and numerical modeling considerations for 

radionuclide ion migration in porous media, 9:22065 (R;US) 
Statistics - 

TRAN-STAT: statistics for environmental studies, No. 21 , 
9:23553 (R;US) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 

RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 

RADIONUCLIDE TURNOVER 
See RADIONUCLIDE KINETICS 


RADIOPHARMACEUTICALS 
Chemical Preparation 
Cyclotron isotopes and radiopharmaceuticals. 33. Synthesis and 
structural effects of selective biliary excretion of halogenated 
indotricarbocyanines, 9:23116 (J;GB) 
Quality Control 
Quality control of technetium-99m radiopharmaceuticals 
produced at the AAEC Research Establishment, 9:23105 
(R;AU) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY 
Age Dependence 
Relation of age to lymphocyte radiosensitivity in vitro, 9:23729 
(RA;US) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Cost Benefit Analysis 
Radiation risk current conceptions and the methodical 
approaches for the benefit harm estimation from the medical 
use of ionizing radiations (diagnostics and therapy), 9:23601 
(RA;BG;In Bulgarian) 
Meetings 
Proceedings of the 11th National Institue of Radiological 
Sciences symposium on multidisciplinary therapy of cancer, 
9:23716 (R;JP) 
Radiation Hazards 
Radiation risk current conceptions and the methodical 
approaches for the benefit harm estimation from the medical 
use of ionizing radiations (diagnostics and therapy), 9:23601 
(RA;BG;In Bulgarian) 
RADIOWAVE RADIATION 
Radiosensitivity Effects 
Study on the kinetic of some osteotropic radionuclides in 
conditions of their combined incorporation and whole-body 
external irradiation with UHF radiowaves in rats, 9:23711 
(RA;BG;In Bulgarian) 
RADISHES 
Productivity 
Effects of simulated acidic rain on yields of field-grown crops, 
9:23524 (J;GB) 
RADIUM 
Photoionization 
Relativistic study of multichannel interactions in 
photoionization of high-Z atoms. RRPA applied to radium 
and radon, 9:23808 (RA;DE) 
RADIUM 224 
Toxicity 
Interlaboratory collaboration on risks from nuclear fuel cycle 
radionuclides, 9:23723 (RA;US) 
RADIUM 226 
Biological Radiation Effects 
Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
Delayed Radiation Effects 
Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
Dose-Response Relationships 
Demonstration of the precise correspondence between bone 
cancer dose-response results for 7*Ra in beagles at Davis 
and Utah, 9:23724 (RA;US) 
Ingestion 
Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
Radiochemical Analysis 
Uranium and ?*Ra in human bone from Russia, 9:23734 
(J;GB) 
Temporal Dose Distributions 
Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
Toxicity 
Effects of Sr and ?**Ra on the beagle eye, 9:23721 (RA;US) 
RADIUM A 
See POLONIUM 218 





RADIUM B 
See LEAD 214 
RADIUM C 


See BISMUTH 214 
POLONIUM 214 


RADIUM D 

See LEAD 210 
RADIUM F 

See POLONIUM 210 
RADIUM G 

See LEAD 206 
RADON 

Photoionization 

Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 

Relativistic study of multichannel interactions in 
photoionization of high-Z atoms. RRPA applied to radium 
and radon, 9:23808 (RA;DE) 

Radiation Monitoring 

Measurement of radon by means of track etch film in a cup, 

9:23029 (R;SE;In Swedish) 
RADON 222 
Alpha Detection 

Optimizing the total-a three-count technique for measuring 
concentrations of radon progeny in residences, 9:23534 
(J;GB) 

Daughter Products 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Radiation Doses 

Observations on dose limits for the public from natural sources 

of radiation, 9:23714 (R;DE) 
RAIN WATER 
Chemical Composition 
Natural acidity of waters in podzolized soils and potential 
impacts from acid precipitation, 9:23544 (R;US) 
RAINOUT 
See WASHOUT 
RARE EARTH COMPOUNDS 
Formation Heat 

Thermochemical regularities among lanthanide and actinide 

oxides, 9:22950 (J;CH) 
Sublimation Heat 

Thermochemical regularities among lanthanide and actiuide 

oxides, 9:22950 (J;CH) 
RARE EARTHS 


See also LANTHANUM 
NEODYMIUM 
PRASEODYMIUM 
THULIUM 
YTTERBIUM 


Magnetic Moments 
Some ideas related to magnetism in the rare earths, 9:22924 
(J;CH) 
Magnetic Properties 
Magnetic structures of the rare earth metals - a historical 
survey, 9:22925 (J;CH) 
Neutron Diffraction 
Magnetic structures of the rare earth metals - a historical 
survey, 9:22925 (J;CH) 
Processes 


Separation of rare earths from tantalum foil, 9:23019 
(RA;SU;In Russian) 
Superconductivity 
Some ideas related to magnetism in the rare earths, 9:22924 
(J;CH) 


RDF 
See REFUSE DERIVED FUELS 
REACTIVITY 
Perturbation Theory 
Calculation of neutron flux and reactivity by perturbation 
theory at high order, 9:22460 (RA;BR;In Portuguese) 
REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
3. National Meeting of Reactor Physics, 9:22459 (R;BR;In 
Portuguese) 
Risk importance measures and their application, 9:22612 (J;US) 
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Computer Codes 
HEATP. A heat transfer package for high pressure steam- 
water system, 9:22568 (R;XE) 
Emergency Plans 
NRC perspective on emergency preparedness, 9:22614 (J;US) 
Public protection strategies for accident management, 9:22615 
(J;US) 
Fission Product Release 
Emission of fission products and other activities during the 
accident to Windscale Pile No. 1 in October 1957, 9:22560 
(R;GB) 
Heat Transfer 
HEATP. A heat transfer package for high pressure steam- 
water system, 9:22568 (R;XE) 
TRAC-PF1: an advanced best-estimate computer program for 
pressurized water reactor analysis, 9:22602 (R;US) 
Hydraulics 
TRAC-PF1: an advanced best-estimate computer program for 
pressurized water reactor analysis, 9:22602 (R;US) 
Simulation 
Power Burst Facility, 9:22565 (R;US) 
REACTOR CELLS 
Homogenization Methods 
Evaluation of effects on integral parameters, due to 
homogenization of one region of a core-blanket system, 
9:22469 (RA;BR;In Portuguese) 
New formulation for the problem of fuel cell homogenization, 
9:22466 (RA;BR;In Portuguese) 
REACTOR CHANNELS 
Passage through the reactor. 
Computer Codes 
PANTERA .- 1P: A computer code for thermohydraulic 
analysis of water core reactors, 9:22495 (RA;BR;In 
Portuguese) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR EXPERIMENTAL FACILITIES 
Construction 
Components installation. Scheduling techniques applied at 
Framatome for the French nuclear program, 9:22492 (R;FR) 
Delivery 
Components installation. Scheduling techniques applied at 
Framatome for the French nuclear program, 9:22492 (R;FR) 
Design 
Requirements for design of Class 1 elevated temperature 
nuclear system components (supplement to ASME Code 
Case N-47), 9:22496 (R;US) 
Electrical Insulation 
Evaluation of insulators for fusion reactor components, 9:24525 
(J;US) 
Installation 
Components installation. Scheduling techniques applied at 
Framatome for the French nuclear program, 9:22492 (R;FR) 
Mechanical Vibrations 
Flow Induced Vibration Program at Argonne National 
Laboratory, 9:22489 (R;US) 
Radiation Effects 
Evaluation of insulators for fusion reactor components, 9:24525 
(J;US) 
Standards 
Requirements for design of Class 1 elevated temperature 
nuclear system components (supplement to ASME Code 
Case N-47), 9:22496 (R;US) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
Computer-Aided Design 
CAD system for control system design and evaluation (version 
1), 9:22525 (R;JP;In Japanese) 
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Computerized Simulation 
Methods of quantitative model validation for linear and non- 
linear systems, with applications to nuclear power plant, 
9:22522 (R;GB) 
Human Factors Engineering 
Automated reasoning in man/machine control systems, 9:22530 
(J;US) 
Simulation 
Simulation of Boiling Water Reactor dynamics, 9:22328 
(R;SE;In Swedish) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 


Fluid-Structure Interactions — 
Persistence of horizontal pipe thermal-transient-induced flow 
stratification, 9:22502 (J;US) 
Liquid Flow 
Coolant circuit interaction with the coolant closed volume 
through a vertical rectangular opening, 9:22401 (R;SU;In 
Russian) 
REACTOR CORE DISRUPTION 
Fluid-Structure Interactions 
Analytical study of slug impact phenomena, 9:22567 (R;CH) 
Coupled fluid/structure response of a reactor cover to slug 
impact loading, 9:22566 (R;CH) 
REACTOR CORES 
Burnup 
Monte-Carlo depletion calculations in a slab, 9:22450 (R;GB) 
Program for calculation of radionuclide buildup and burnup in 
a nuclear reactor, 9:22480 (R;SU;In Russian) 
Configuration 
Design and economic implications of heterogenity in an 
LMFBR core, 9:22425 (J;US) 
Continuity Equations 
Averaging procedures of multiphase conservation equations, 
9:22433 (J;US) 
Design 
Design and economic implications of heterogenity in an 
LMFBR core, 9:22425 (J;US) 
Economics 
Design and economic implications of heterogenity in an 
LMFBR core, 9:22425 (J;US) 
Fluid-Structure Interactions 
Intra-assembly flow redistribution in LMFBRs: A simple 
computational approach, 9:22432 (J;US) 
Heat Transfer 
Numerical simulation of moderator flow and temperature 
distributions in a CANDU reactor vessel, 9:22378 (R;CA) 
Hydraulics 
Numerical simulation of moderator flow and temperature 
distributions in a CANDU reactor vessel, 9:22378 (R;CA) 
Hydrodynamics 
Averaging procedures of multiphase conservation equations, 
9:22433 (J;US) 
Intra-assembly flow redistribution in LMFBRs: A simple 
computational approach, 9:22432 (J;US) 
Meltdown 
Prioritization of generic safety issues for nuclear power plants, 
9:22611 (J;US) 
Neutron Flux 
Application of the collocation method to the solution of the 
time-dependent neutron diffusion equation, 9:22488 (J;US) 
Supports 
Application of the limit analysis and of the reference stress 
method to stiffened welded structures, 9:22491 (R;XE;In 
French) 
Thermal Neutrons 
Study on thermal neutron spectra in reactor moderators by 
time-of-flight method, 9:22477 (R;JP;In Japanese) 
Transients 
BEAGL-O1: A computer code for calculating rapid LWR core 
transients, 9:22334 (J;US) 


REACTOR DECOMMISSIONING 
Contamination Regulations 

Decommissioning of nuclear power plant: decontamination to 
an extremely low residual level before disposal authorization, 
9:22443 (R;DE;In German) 

Economic Analysis 

Decommissioning of nuclear power plant: decontamination to 
an extremely low residual level before disposal authorization, 
9:22443 (R;DE;In German) 

REACTOR EXPERIMENTAL FACILITIES 
Neutron Radiography 

Design of the Fuels and Materials Examination Facility 
(FMEF) Neutron Radiography Facility for irradiated fuel, 
9:22550 (BA;NL) 

REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Computerized Simulation 
Numerical simulation of fueling in tokamaks, 9:24486 (R;US) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Electronic Equipment 

Aging of electronics in nuclear power plant instrumentation: A 

perspective on needed studies, 9:22501 (J;US) 
Physical Radiation Effects 

Aging of electronics in nuclear power plant instrumentation: A 

perspective on needed studies, 9:22501 (J;US) 
REACTOR KINETICS 

Optimum regulator matrix of the multivariable system in the 

Wiener sense, 9:22524 (R;PL) 
Neutron Diffusion Equation 

Alternative differencing technique for the synthetic method, 
9:22486 (J;US) 

SIXTUS-2. A two dimensional multigroup diffusion theory 
code in hexagonal geometry. Pt. 1. Theory, code description 
and user’s manual, 9:22452 (R;CH) 

SIXTUS-2. A two dimensional multigroup diffusion theory 
code in hexagonal geometry. Pt. 2. Code validation, 9:22453 
(R;CH) 

Neutron Transpori Theory 

A diamond-difference-like spatial difference scheme for 
nonorthogonal meshes, 9:22485 (J;US) 

Rapidly convergent iterative methods for numerical transport 
problems, 9:22484 (J;US) 

Statistical Models 

Studies to the stochastic theory of coupled reactor kinetic- 
thermohydraulic systems Pt. 3. Coupled space-dependent 
systems, 9:22479 (R;HU) 

REACTOR LATTICE PARAMETERS 
Computer Calculations 

RAKURS program for calculating the neutron-physical 
parameters of homogeneous uranium-water lattices on the 
base of three-group microconstant library with self-shielding 
coefficients, 9:22455 (R;SU;In Russian) 

Computer Codes 

RAKURS program for calculating the neutron-physical 
parameters of homogeneous uranium-water lattices on the 
base of three-group microconstant library with self-shielding 
coefficients, 9:22455 (R;SU;In Russian) 

Homogenization Methods 

Evaluation of effects on integral parameters, due to 
homogenization of one region of a core-blanket system, 
9:22469 (RA;BR;In Portuguese) 

REACTOR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES 
Finite Element Method 

Reactor calculation in coarse mesh by finite element method 
applied to matrix response method, 9:22462 (RA;BR;In 
Portuguese) 

Response Matrix Method 

Reactor calculation in coarse mesh by finite element method 
applied to matrix response method, 9:22462 (RA;BR;In 
Portuguese) 





Licensing process at Diablo Canyon nuclear powerplant, 
9:22362 (B;US) 
Nuclear licensing and regulatory reform, 9:22439 (B;US) 
Reviews 
Operating reactors licensing actions summary. Vol. 4, No. 2, 
9:22435 (R;US) 
Safety Standards 
Nuclear licensing and regulatory reform, 9:22439 (B;US) 
REACTOR MAINTENANCE 
Personnel 
MAPPS: A model for estimating nuclear power plant 
maintainence personnel reliability, 9:22623 (J;US) 
REACTOR MATERIALS 
To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 
See also NUCLEAR FUELS 
Materials Testing 
Experimental procedure for the characterization of cyclic 
behavior from very thin plate specimens, 9:23187 (R;FR) 
Thermal ratcheting and creep damage, 9:22856 (R;FR) 
Physical Radiation Effects 
Study of the plasticity properties effect on the radiation 
swelling of the material due to presence in them the 
stationary source of gaseous atoms, 9:22889 (RA;SU;In 
Russian) 
Ratcheting 
Experimental procedure for the characterization of cyclic 
behavior from very thin plate specimens, 9:23187 (R;FR) 
Regulations 
Nuclear reactor materials regulatory activities of the U.S. 
Nuclear Regulatory Commission, 9:22500 (J;US) 
Stress Intensity Factors 
Influence of overelastic loading on the stress intensity factor 
under thermal fatigue conditions, 9:22895 (R;DE;In German) 
REACTOR NOISE 


Dependence 
Studies to the stochastic theory of coupled reactor kinetic- 
thermohydraulic systems Pt. 3. Coupled space-dependent 
systems, 9:22479 (R;HU) 
REACTOR OPERATORS 
Education 
SILOETTE, a training centre for reactor physics at the 
Nuclear Research Centre of Grenoble, 9:22440 (R;FR) 
Performance 
An expectation model based on opinion data, 9:22622 (J;US) 
Modelling methods in human reliability analysis, 9:22624 (J;US) 
Reliability 
Modelling methods in human reliability analysis, 9:22624 (J;US) 
Risk importance measures and their application, 9:22612 (J;US) 
Risk Assessment 
An expectation model based on opinion data, 9:22622 (J;US) 
Modelling methods in human reliability analysis, 9:22624 (J;US) 


Lessons learned in emergency preparedness, 9:22618 (J;US) 
SILOETTE, a training centre for reactor physics at the 
Nuclear Research Centre of Grenoble, 9:22440 (R;FR) 
REACTOR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text book, etc. 
3. National Meeting of Reactor Physics, 9:22459 (R;BR;In 
Portuguese) 
Research Programs 
Department of energy technology. Annual progress report 1 
January - 31 December 1982, 9:22483 (R;DK) 
REACTOR SAFETY 
MUP, CEC-DES, STRADE. Codes for uncertainty 
propagation, experimental design and stratified random 
sampling techniques, 9:22570 (R;IT) 
Risk importance measures and their application, 9:22612 (J;US) 
Computerized Simulation 
Safety research for CANDU reactors, 9:22554 (R;SU) 
Simulation of mixture level problems using RELAPS/MOD1, 
9:22619 (J;US) 
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Evaluation 
Potential uses of PRA in the evaluation and regulation of 
nuclear safety, 9:22608 (J;US) 
Regulations 
Potential uses of PRA in the evaluation and regulation of 
nuclear safety, 9:22608 (J;US) 
Research Programs 
Introductory user’s manual for the US Nuclear Regulatory 
Commission Reactor Safety Research Data Bank, 9:22599 
(R;US) 
NRC research supports nuclear safety goals, 9:22529 (J;US) 
Test Facilities 
NRC research supports nuclear safety goals, 9:22529 (J;US) 
REACTOR SHUTDOWN 
Computerized Simulation 
Verification of BISON. Analysis of testing the shutdown of 
turbines at Peach Bottom-2 by the end of the second 
operation cycle in April 1977. Final report, 9:22332 (R;SE;In 
Swedish, English) 
Cost 
Value impact assessment: direct and indirect risks and costs, 
9:22609 (J;US) 
Risk Assessment 
Value impact assessment: direct and indirect risks and costs, 
9:22609 (J;US) 
REACTOR SIMULATORS 
Computer Codes 
Procedure for solving the neutron diffusion equation on a 
parallel micro-processor; modifications to the nodal 
expansion codes RECNEC and HEXNEC to implement the 
procedure, 9:22451 (R;GB) 
Microprocessors 
Procedure for solving the neutron diffusion equation on a 
parallel micro-processor; modifications to the nodal 
expansion codes RECNEC and HEXNEC to implement the 
procedure, 9:22451 (R;GB) 
Neutron Diffusion Equation 
Procedure for solving the neutron diffusion equation on a 
parallel micro-processor; modifications to the nodal 
expansion codes RECNEC and HEXNEC to implement the 
procedure, 9:22451 (R;GB) 
REACTOR START-UP 
Framatome start-up activities, 9:22346 (R;FR) 
REACTOR VESSELS 
For nonpressurized containers of reactor cores and associated 
components. 
In-Service Inspection 
In service inspection for Superphenix vessels development of 
ultrasonic techniques available at high temperature, 9:22398 
(R;FR) 
Stresses 
Warm pre-stressing. A literature study, 9:22499 (R;SE;In 
Swedish) 
Thermal Shock 
Computational methods for fracture mechanics analysis of 
pressurized-thermal-shock experiments, 9:22562 (R;US) 
REACTORS 
See also MOLTEN SALT REACTORS 
ORGANIC COOLED REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
THERMAL REACTORS 


WATER COOLED REACTORS 
WATER MODERATED REACTORS 


Design 
Risk importance measures and their application, 9:22612 (J;US) 
Risk Assessment 
Risk importance measures and their application, 9:22612 (J;US) 
READOUT SYSTEMS 
Photodiodes 
Silicon photodiode readout of a lead-scintillator shower 
counter, 9:23332 (R;DE) 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
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RECEPTORS 
Autoradiography 
Comparison of the distribution of convulsant/barbiturate and 
benzodiazepine receptors using light microscopic 
autoradiography, 9:23682 (J;US) 
Distribution 
Comparison of the distribution of convulsant/barbiturate and 
benzodiazepine receptors using light microscopic 
autoradiography, 9:23682 (J;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECLAMATION 
See LAND RECLAMATION 
RECOIL CHEMISTRY 
See HOT ATOM CHEMISTRY 
RECOMBINANT DNA 
Molecular Biology 
Reversal of Fv-1 host range by in vitro restriction 
endonuclease fragment exchange between molecular clones 
of N-tropic and B-tropic murine leukemia virus genomes, 
9:23592 (J;US) 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Economic Analysis 
Resource conservation through beverage container recycling, 
9:22828 (J;GB) 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX REACTIONS 
Reports of the asahi. glass foundation for industrial technology. 
Volume 34, 1975, 9:22650 (R;US) 
REFINER-MARKETERS 
See MARKETERS 
REFRIGERATORS 
See also MAGNETIC REFRIGERATORS 
Energy Conservation 
Toshiba review, Volume 38, Number 2, 1983, 9:22761 (R;US) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
Cocombustion 
Net energy from municipal solid waste, 9:22121 (BA;US) 
Waste Processing Plants 
Determination of aflatoxins in air samples of refuse-derived fuel 
by thin-layer chromatography with laser-induced 
fluorescence spectrometric detection, 9:23519 (J;US) 
REFUSE-FUELED BOILERS 
Economics 
Incentives for using municipal waste as an energy source for 
district heating systems, 9:22816 (RA;US) 
Institutional Factors 
Incentives for using municipal waste as an energy source for 
district heating systems, 9:22816 (RA;US) 
REGION I 
See FEDERAL REGION I 
REGION V 
See FEDERAL REGION V 
REGION X 
See FEDERAL REGION X 
REGOLITH 
See OVERBURDEN 
REGRESSION ANALYSIS 
Poisson Equation 
Regression methods for binomial and Poisson distributed data, 
9:24392 (R;US) 
REGULATING RODS 
Computerized Simulation 
MIC program for calculational simulation of experiments on 
measuring the control rod efficiency by the method of 
interference corrections, 9:22523 (R;SU;In Russian) 


MIC program for calculational simulation of experiments on 
measuring the control rod efficiency by the method of 
interference corrections, 9:22523 (R;SU;In Russian) 

REINDEER 
See DEER 
REMOTE HANDLING EQUIPMENT 
Technology Assessment 

Advancement of remote technology: past perspectives and 

future plans, 9:21975 (R;US) 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 


Energy development and industrialization, 9:22806 (R;US) 


Energy conservation and renewable energy equipment exports: 
analysis of hearings on US solar and conservation 
technologies in international markets, 9:22683 (B;US) 


Energy conservation and renewable energy equipment exports: 
analysis of hearings on US solar and conservation 
technologies in international markets, 9:22683 (B;US) 

RENOGRAPHY 
Urographic and isotopes nephrographic (ING) correlation in 
embarassed renal drainage, 9:23620 (RA;BG;In Bulgarian) 
REPAIR (BIOLOGICAL) 
See BIOLOGICAL REPAIR 
REPROCESSING 
See also PUREX PROCESS 
Residues 


Application de la microsonde blindee a l’analyse de residus de 
dissolution des combustibles nucleaires, 9:21974 (R;FR;In 
French) 

REPUBLIC OF KOREA 
Candu Type Reactors 
Feasibility study on HWR program in Korea, 9:22389 (RA;JP) 
RESEARCH PROGRAMS 

To be used jointly with descriptor(s) for subject field and/or 

organization concerned. 


Budgets 
Department of energy research and development programs- 
fiscal year 1984, 9:22676 (B;US) 
Financing 
Lower oil prices and their implications for energy research and 
development policy, 9:21888 (B;US) 
Government Policies 


Department of energy research and development programs- 
fiscal year 1984, 9:22676 (B;US) 
Grenoble Cyclotron 


1982. Progress report, 9:23229 (R;FR;In French) 
International Cooperation 
Team work on international projects, 9:22674 (R;FR) 
Technology Transfer 
EPRI test centers: full-scale experience for new technologies, 
9:22701 (J;US) 
RESEARCH REACTORS 
See also ACPR REACTOR 
FFTF REACTOR 
FR-2 REACTOR 
HFIR REACTOR 
IEAR-1 REACTOR 
JMTR REACTOR 
KUHFR REACTOR 
KUR REACTOR 
MOATA REACTOR 
NBSR REACTOR 
OSIRIS REACTOR 
PROTEUS REACTOR 
UMNE-1 REACTOR 
ZPPR REACTOR 


IAEA Safeguards 
Safeguarding research reactors, 9:22575 (R;XA) 
RESERVOIR ROCK 
Crack Propagation 
Numerical and physical studies of fluid-driven fracture 
propagation in jointed rock, 9:21919 (R;US) 





Permeability 
SUPRI Heavy Oil Research Program. Seventh annual report, 
October 1, 1982-September 30, 1983, 9:21867 (R;US) 

RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 

See also HOUSES 

Coal Burning 

Analysis of residential coal stove emissions. Final report, June 

1982-July 1983, 9:22762 (R;US) 
Energy Audits 

Examining the longer term impact of RCS home energy audits 
on the implementation of conservation measures, 9:22755 
(R;US) 

Model Energy Audit procedure for the RCS program, 9:22713 
(BA;US) 

Energy Conservation 

Examining the longer term impact of RCS home energy audits 
on the implementation of conservation measures, 9:22755 
(R;US) 

Three year analysis of the Infrared Thermogram Project of the 
Division of Energy in Missouri, 9:22759 (R;US) 

Energy Consumption 

Residential sector trends reported in the decennial census and 
annual housing survey with an emphasis on the natural gas 
statistics. Final report, February-November 1983, 9:22712 
(R;US) 

Energy 

Project evaluation: Residential Energy Efficiency Program 
pilot demonstration in Lakewood, New Jersey, 9:22754 
(R;US) 

Indoor Air Pollution 

System for producing large airstreams with ppB level 

formaldehyde concentrations, 9:22745 (R;US) 
Infrared Thermography 

Three year analysis of the Infrared Thermogram Project of the 

Division of Energy in Missouri, 9:22759 (R;US) 
Radiation Monitoring 

Optimizing the total-a three-count technique for measuring 
concentrations of radon progeny in residences, 9:23534 
(J;GB) 

Stoves 

Analysis of residential coal stove emissions. Final report, June 

1982-July 1983, 9:22762 (R;US) 
Ventilation Systems 

Residential air-to-air heat exchangers: a study of the ventilation 
efficiencies of wall- or window-mounted units, 9:22746 
(R;US) 

Weatherization 

Project evaluation: Residential Energy Efficiency Program 
pilot demonstration in Lakewood, New Jersey, 9:22754 
(R;US) 

Windows 

Methods of estimating air infiltration through windows, 

9:22771 (J;CH) 
RESIDENTIAL SECTOR 
Energy Conservation 

Model Energy Audit procedure for the RCS program, 9:22713 

(BA;US) 
Energy Consumption 

Model Energy Audit procedure for the RCS program, 9:22713 
(BA;US) 

Support in statistical analysis and data processing to the Office 
of Energy Markets and End Use, Energy Information 
Administration (EIA), at the Dept. of Energy. Final report, 
9:22710 (R;US) 

RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Combustion Products 

Burner criteria for NOx control. Volume 2. Heavy-oil and 
coal-fired furnaces and the evaluation of radiative heat 
transfer models. Final report on phase 2, Jul 74-Jul 75, 
9:23224 (R;US) 
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RESIDUAL HEAT REMOVAL 
See RHR SYSTEMS 
RESIDUES 
See also ASHES 
Coking 
Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 
Sampling 
Application de la microsonde blindee a l’analyse de residus de 
dissolution des combustibles nucleaires, 9:21974 (R;FR;In 
French) 
Separation Processes 
Fractional destraction of coal liquefaction products, 9: 21655 
(RA;US) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESIDUUMS 
See RESIDUAL FUELS 
RESINS 
Catalytic Effects 
Reaction calorimetery for coal chemistry and catalysis. 
Quarterly report, February 1-April 30, 1984 (Dowex-50 and 
Nafion-H), 9:21768 (R;US) 
Thermodynamic Properties 
Reaction calorimetery for coal chemistry and catalysis. 
Quarterly report, February 1-April 30, 1984 (Dowex-50 and 
Nafion-H), 9:21768 (R;US) 
RESONANCE SCATTERING 
Cross Sections 
Interactions among resonances in the unresolved region, 
9:22467 (RA;BR;In Portuguese) 
RESONANCE STATES 
See ENERGY LEVELS 
RESOURCE ASSESSMENT 
Calculation Methods 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands (Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washingon, 
Wyoming), 9:21846 (RA;US) 
RESOURCE RECOVERY FACILITIES 
Economics 
Incentives for using municipal waste as an energy source for 
district heating systems, 9:22816 (RA;US) 
Institutional Factors 
Incentives for using municipal waste as an energy source for 
district heating systems, 9:22816 (RA;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESUSPENSION 
See PARTICLE RESUSPENSION 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
Biological Radiation Effects 
Cobalt-60 radiation ainda studies, 9:23725 (RA;US) 
Hormones 
Studies on fibroblasts derived from canine fetal hematopoietic 
tissues: their role in the regulation of sinensis 
9:23681 (RA;US) 
Ontogenesis 
Studies on fibroblasts derived from canine fetal hematopoietic 
tissues: their role in the regulation of lymphohematopoiesis, 
9:23681 (RA;US) 
RETORTED SHALES 
See SPENT SHALES 
REVERSE OSMOSIS 
See OSMOSIS 
REVERSE-FIELD PINCH 
Current-Drive Heating 
F-© pumping and field modulation experiments on a reversed 
field pinch discharge, 9:24458 (J;US) 
Equilibrium 
MHD equilibrium and stability of rotating FRCs with excluded 
multipole fields, 9:24512 (R;US) 





Magnetic Field Configurations 
MHD equilibrium and stability of rotating FRCs with excluded 
multipole fields, 9:24512 (R;US) 
Magnetic-Pumping Heating 
F-© pumping and field modulation experiments on a reversed 
field pinch discharge, 9:24458 (J;US) 
Parametric Instabilities 
Three-dimensional nonlinear incompressible MHD calculations, 
9:24468 (J;US) 
Simulation 


Reversed-field pinch plasma model, 9:24478 (BA;GB) 


Reversed-field pinch plasma model, 9:24478 (BA;GB) 
Tearing Instability 

Nonlinear interaction of tearing modes: a comparison between 
the tokamak and the reversed field pinch configurations, 
9:24446 (R;US) 

RHO-765 RESONANCES 
Spin Orientation 

Observation of the spin alignment of the rho°-meson produced 
in p-barp interactions at 22.4 and 5.7 GeV/c, 9:23956 
(RA;CS;In Czech) 

RHODAMINES 
Radiolysis 

Pulse radiolysis of ethanol solutions of rhodamine dyes, 

9:23080 (RA;HU) 
RHODIUM 
Catalytic Effects 

Model catalytic studies using metal single crystals, 9:23053 
(R;US) 

Promotion effects on the synthesis of higher alcohols. Sixth 
quarterly report, December 1983-February 1984, 9:22113 
(R;US) 

Electronic Structure 

Electronic structure of a poisoned” transition-metal surface p, 

9:22914 (J;US) 
RHODIUM 103 TARGET 
Photonuclear Reactions 

Photoneutron spectra from '*Rh and 1°7Au, 9:24207 

(RA;SU;In Russian) 
RHODIUM BORIDES 
Hybridization 

Role of p-d hybridization in the Tsub(c)-variation of 

Y(Rhsub(1-x)Rusub(x)),B, superconductors, 9:22998 (J;GB) 
Transition Temperature 

Role of p-d hybridization in the Tsub(c)-variation of 

Y(Rhsub(1-x)Rusub(x)),B, superconductors, 9:22998 (J;GB) 
RHODIUM COMPLEXES 
Catalytic Effects 

Cocatalyzed oxidation of carbon monoxide and 
triphenylphosphine using complexes derived from 
hexarhodium hexadecacarbonyl as homogeneous catalyst. 
Characterization of rhodium carbonyl intermediates, oxygen- 
18 labeling to identify oxygen atom sources, and observation 
of catalyzed oxygen atom exchange between carbon dioxide 
and water, 9:23067 (J;US) 

RHR SYSTEMS 
Stress Analysis 
Standard review plan for the review of safety analysis reports 
for nuclear power plants (PWR; BWR), 9:22437 (R;US) 

RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RICHLAND NPR REACTOR 

See N-REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RINGOTRON 

See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 

See STORAGE RINGS 


See ORGANIC IODINE COMPOUNDS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Political Aspects 
Nuclear safety research - risk and other risks, 9:22627 (BA;US) 


Systems Analysis 
Risk importance measures and their application, 9:22612 (J;US) 
RISOE NATIONAL LABORATORY 
Prior to 1978, known as RISOE RESEARCH 
ESTABLISHMENT and documents written before that date 
should be so indexed. 
Reactor Physics 
Department of energy technology. Annual progress report 1 
January - 31 December 1982, 9:22483 (R;DK) 
Research Programs 
Metallurgy department progress report for the period 1 
January to 31 December 1982, 9:22906 (R;DK) 
RIVERS 
Liquid Flow 
FLOWER: a computer code for simulating three-dimensional 
flow, temperature, and salinity conditions in rivers, estuaries, 
and coastal regions, 9:23558 (R;US) 
ROADWAYS (MINES) 
See MINE ROADWAYS 
ROBOTS 
Impact of industrial robots on electric loads in US industry. 
Final report, 9:22698 (R;US) 
ROCK MECHANICS 
Calculation Methods 
Computational method for thermoviscoelasticity with 
application to rock mechanics (Ph. D. Thesis), 9:23785 
(R;US) 
Reviews 
Critical review of the state-of-the-art of fracture mechanics 
with emphasis on layered rocks, 9:23786 (R;US) 
Temperature Dependence 
Computational method for thermoviscoelasticity with 
application to rock mechanics (Ph. D. Thesis), 9:23785 
(R;US) 
Time Dependence 
Computational method for thermoviscoelasticity with 
application to rock mechanics (Ph. D. Thesis), 9:23785 
(R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 
See also METAMORPHIC ROCKS 
SYNTHETIC ROCKS 
Explosive Fracturing 
Methods for predicting rubble motion during blasting, 9:21934 
(R;US) 
Fractures 


Critical review of the state-of-the-art of fracture mechanics 
with emphasis on layered rocks, 9:23786 (R;US) 
Mechanical Properties 
Computational method for thermoviscoelasticity with 
application to rock mechanics (Ph. D. Thesis), 9:23785 
(R;US) 
Geotechnical studies on the overburden rock from the 
Rawlins, T-2 UCG site, 9:21693 (RA;US) 
Mechanical Tests 
Geotechnical studies on the overburden rock from the 
Rawlins, T-2 UCG site, 9:21693 (RA;US) 
Ultrasonic Testing 
Geotechnical studies on the overburden rock from the 
Rawlins, T-2 UCG site, 9:21693 (RA;US) 
ROCKY FLATS PLANT 
Fires 
Tradeoffs between residential and industrial fire protection for 
ultimate public safety, 9:22630 (J;NL) 
RODS 
Drawing 
Analysis of fracture modes during extrusion and drawing of 
bimetal rods or wire. Analytical study of drawing and 
extrusion of superconducting filamentary wires: fracture 
problems and evaluation of temperature rise. Final report, 
9:22865 (R;US) 
Extrusion 
Analysis of fracture modes during extrusion and drawing of 
bimetal rods or wire. Analytical study of drawing and 
extrusion of superconducting filamentary wires: fracture 





problems and evaluation of temperature rise. Final report, 
9:22865 (R;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROOF BOLTS 
Field Tests 
Achieving uniform-high-tensions in mechanical-anchor bolts. 
Open file report, 15 January 1980-15 November 1981, 
9:21816 (R;US) 
Installation 
Design, development and validation of a training system for 
roof bolt equipment operators. Open file report, 21 
September 1978-10 April 1982, 9:21814 (R;US) 
ROOTS 
Cell Differentiation 
Low-temperature X-ray microanalysis of the differentiating 
vascular tissue in root tips of Lemna minor L, 9:23683 
(J;GB) 


Low-temperature X-ray microanalysis of the differentiating 
vascular tissue in root tips of Lemna minor L, 9:23683 
(J;GB) 

ROTATIONAL BAND 
See ROTATIONAL STATES 
ROTATIONAL STATES 

Energy-Level Density 

Energy dependence of the rotational enhancement factor in the 

level density, 9:24279 (RA;US) 
RUBBERS 
See also VITON 
Decontamination 

Experimental evaluation of washing for treatment of 
combustible plutonium-contaminated materials, 9:21992 
(R;GB) 

RUBIDIUM 
Activation Analysis 

Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 


Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from ‘Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 

Quantity Ratio 

Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from ‘Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 

RUBIDIUM 85 TARGET 
Photonuclear Reactions 
Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 
RUMEN 
See STOMACH 
RUNGE-KUTTA METHOD 
Stability of explicit Runge-Kutta methods, 9:24400 (R;US) 
RURAL AREAS 
Runoff 
Clean Water Act amendments: non-point source management 
program, 9:23574 (B;US) 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
R 
Catalytic Effects 

Cation promotion effects in zeolite-supported F-T catalysts. 
Second quarterly report, December 1983-February 1984, 
9:22099 (R;US) 


Preparation of targets of iridium, osmium and ruthenium by 
electrolytic method, 9:23070 (RA;SU;In Russian) 
Gamma Spectroscopy 
Deposition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 


Deposition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 
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RUTHENIUM 106 
Deposition 
Deposition of volatile fission products in sintered metal filters, 
9:23035 (J;GB) 
RUTHENIUM BORIDES 
Hybridization 
Role of p-d hybridization in the Tsub(c)-variation of 
Y(Rhsub(1-x)Rusub(x)),B, superconductors, 9:22998 (J;GB) 
Transition Temperature 
Role of p-d hybridization in the Tsub(c)-variation of 
Y(Rhsub(1-x)Rusub(x)),B, superconductors, 9:22998 (J;GB) 
RUTHENIUM OXIDES 
Electronic Structure 
Optical and electrochemical investigation of the oxides of 
iridium and ruthenium in relation to their electrocatalytic 
activity. Final report, May 9, 1980-December 31, 1981, 
9:22962 (R;US) 
Optical Properties 
Optical and electrochemical investigation of the oxides of 
iridium and ruthenium in relation to their electrocatalytic 
activity. Final report, May 9, 1980-December 31, 1981, 
9:22962 (R;US) 
Voltametry 
Optical and electrochemical investigation of the oxides of 
iridium and ruthenium in relation to their electrocatalytic 
activity. Final report, May 9, 1980-December 31, 1981, 
9:22962 (R;US) 
RUTHERFORD SCATTERING 
Uses 
Solving corrosion problems with surface analysis, 9:23028 
(R;US) 


S PROCESS 
Abundance of technetium in stars, 9:23791 (RA;DE) 
Nuclear Reaction Kinetics 
sup(148,) 4°°Sm: A test for s-process nucleosynthesis, 9:24215 


See also GLYCOLIPIDS 
Synthesis 
Synthesizing labeled compounds, 9:23583 (J;US) 
SACCHAROMYCES CEREVISIAE 
Genetic Radiation Effects 
Molecular - and genetic aspects of the repair of the lesions 
induced by the furocoumarin photoaddition in Sacharomyces 
cerevisiae : role of the PSO genes, 9:23691 (RA;BR;In 
Portuguese) 
wth 


Nutritional and environmental factors in ethanol fermentation 
by Saccharomyces cerevisiae, 9:22116 (R;US) 
SACCHAROSE 
Radiolysis 
Radiation-induced chemical alterations in sugar moiety of 
DNA: carbon-carbon bond rupture, 9:23093 (RA;HU) 
SACLAY LINAC 
Electron Beam Injection 
Transformation of the Saclay electron linac (ALS). Technical 
study for 100% duty cycle and 1.7 GeV, 9:23269 (R;FR;In 
French) 
Performance 
Transformation of the Saclay electron linac (ALS). Technical 
study for 100% duty cycle and 1.7 GeV, 9:23269 (R;FR;In 
French) 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Accounting 
International safeguards data management system. System 
description: Version 1.1.; Release PLI 82, 9:22078 (R;XE) 
International Cooperation 
Implementing the Convention for the Physical Protection of 
Nuclear Material, 9:22082 (B;US) 
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SAFETY 
For general aspects of safety and protection of personnel. 
See also REACTOR SAFETY 
Safety trend analysis: Construction-year and age dependency in 
technical systems, 9:23201 (R;DE) 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY STANDARDS 
Legislation 
Nuclear licensing and regulatory reform, 9:22439 (B;US) 
SALINE ZONE 


See OIL SHALES 
PICEANCE CREEK BASIN 


SALMONELLA 
Mutants 
Mutagenicity in salmonella of nitro-organic compounds in 
extracts of fly ash of a fluidized-bed combustor, 9:23747 
(RA;US) 
SALT CAVERNS 
mt 
Feasibility evaluation alternatives for management of Strategic 
Petroleum Reserve Bayou Choctaw Caverns 15, 17 and 20, 
9:21897 (R;US) 
SALT DEPOSITS 
Hydraulic Conductivity 
Results of hydraulic tests at Gibson Dome No. 1, Elk Ridge 
No. 1, and E. J. Kubat boreholes, Paradox Basin, Utah, 
9:21994 (R;US) 
Mechanical Properties 
Thermomechanical effects of the salt rock on the solidified 
waste product during ultimate stoage of radioactive waste, 
9:22011 (R;DE;In German) 
Permeability 
Results of hydraulic tests at Gibson Dome No. 1, Elk Ridge 
No. 1, and E. J. Kubat boreholes, Paradox Basin, Utah, 
9:21994 (R;US) 
Porosity 
Results of hydraulic tests at Gibson Dome No. 1, Elk Ridge 
No. 1, and E. J. Kubat boreholes, Paradox Basin, Utah, 
9:21994 (R;US) 
Thermodynamic Properties 
Thermomechanical effects of the salt rock on the solidified 
waste product during ultimate stoage of radioactive waste, 
9:22011 (R;DE;In German) 
SAMARIUM 141 
Energy Levels 
Deep-lying neutron hole states of samarium and neodymium 
odd isotopes, 9:24182 (RA;SU;In Russian) 
SAMARIUM 142 
Energy Levels 
Effect of accounting for the Pauli principle on two-phonon 
states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
Pauli Principle 
Effect of accounting for the Pauli principle on two-phonon 
states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
Spherical Model 
Effect of accounting for the Pauli principle on two-phonon 
states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
SAMARIUM 143 
Energy Levels 
Deep-lying neutron hole states of samarium and neodymium 
odd isotopes, 9:24182 (RA;SU;In Russian) 
SAMARIUM 144 
Energy Levels 
Effect of accounting for the Pauli principle on two-phonon 
states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
Pauli Principle 
Effect of accounting for the Pauli principle on two-phonon 
states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
Spherical Model 
Effect of accounting for the Pauli principle on two-phonon 
states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
SAMARIUM 145 
Energy Levels 
Deep-lying neutron hole states of samarium and neodymium 
odd isotopes, 9:24182 (RA;SU;In Russian) 
Low-lying states of ‘**Sm in the frame of the quasiparticle - 
phonon model, 9:24169 (RA;CS;In Czech) 


Quasiparticle-Phonon Model 

Low-lying states of '“*Sm in the frame of the quasiparticle - 

phonon model, 9:24169 (RA;CS;In Czech) 
SAMARIUM 146 
E0-Transitions 

Mixing parameters of sup(148)Sm multipole transitions 
according to the interacting boson model, 9:24177 
(RA;SU;In Russian) 

E2-Transitions 

Mixing parameters of sup(148)Sm multipole transitions 
according to the interacting boson model, 9:24177 
(RA;SU;In Russian) 

Energy Levels 

Effect of accounting for the Pauli principle on two-phonon 

states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
Interacting Boson Model 

Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans) 

Mixing parameters of sup(148)Sm multipole transitions 
according to the interacting boson model, 9:24177 
(RA;SU;In Russian) 

Mixing Ratio 

Mixing parameters of sup(148)Sm multipole transitions 
according to the interacting boson model, 9:24177 
(RA;SU;In Russian) 

Multipole Transitions 

Mixing parameters of transition multipolarities of ‘“*Sm 
according to the interacting boson model, 9:24196 
(RA;SU;In Russian) 

Pauli Principle 

Effect of accounting for the Pauli principle on two-phonon 

states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
Spherical Model 

Effect of accounting for the Pauli principle on two-phonon 

states in spherical nuclei, 9:24181 (RA;SU;In Russian) 
SAMARIUM 147 
Energy Levels 

Deep-lying neutron hole states of samarium and neodymium 

odd isotopes, 9:24182 (RA;SU;In Russian) 
SAMARIUM 148 
E0-Transitions 

Mixing parameters of sup(148)Sm multipole transitions 
according to the interacting boson model, 9:24177 
(RA;SU;In Russian) 

E2-Transitions 

Mixing parameters of sup(148)Sm multipole transitions 
according to the interacting boson model, 9:24177 
(RA;SU;In Russian) 

Energy-Level Transitions 
E-y coincidence in ‘“*Sm, 9:24170 (RA;CS;In Czech) 
Interacting Boson Model 

Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans) 

Mixing parameters of sup(148)Sm multipole transitions 
according to the interacting boson model, 9:24177 
(RA;SU;In Russian) 

Mixing Ratio 

Mixing parameters of sup(148)Sm multipole transitions 
according to the interacting boson model, 9:24177 
(RA;SU;In Russian) 

SAMARIUM 148 TARGET 
Neutron Reactions 

sup(148,) °°Sm: A test for s-process nucleosynthesis, 9:24215 

(RA;DE) 
SAMARIUM 149 TARGET 
Neutron Reactions 

sup(148,) *°Sm: A test for s-process nucleosynthesis, 9:24215 

(RA;DE) 
SAMARIUM 150 
Interacting Boson Model 

Boson expansions for uneven systems, 9:24168 (RA;ZA;In 

Afrikaans) 
SAMARIUM 150 TARGET 
Neutron Reactions 

sup(148,) °°Sm: A test for s-process nucleosynthesis, 9:24215 

(RA;DE) 





SAMARIUM 152 
interacting Boson Model 


SAMARIUM 152 
Interacting Boson Model 
Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans) 
Internal Conversion 
Internal conversion coefficients of some transitions in **Sm 
and '*2Gd, 9:24231 (RA;SU;In Russian) 
X Radiation 
Study on the KX-rays in '**Eu decay, 9:24232 (RA;SU;In 
Russian) 
SAMARIUM 154 
Interacting Boson Model 
Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans) 


SAMARIUM 156 
Interacting Boson Model 
Boson expansions for uneven systems, 9:24168 (RA;ZA;In 
Afrikaans 


) 
SAMARIUM ISOTOPES 
See also SAMARIUM 141 
SAMARIUM 142 
SAMARIUM 143 


SAMARIUM 154 
SAMARIUM 156 


Mass Difference 
Difference mass measurements of rare- earth nuclide isobars far 
from beta-stability band, 9:24189 (RA;SU;In Russian) 
SAMPLING 
Statistics 
TRAN-STAT: statistics for environmental studies, No. 26. 
Field sampling designs: systematic sampling , 9:24549 (R;US) 
SANDIA LABORATORIES 
Data Base Management 
SYSTEM 2000 to dBASE II and back again, 9:22079 (R;US) 
Libraries 
Research library goes online: the use of DOBIS/LIBIS at the 
Sandia Technical Library, 9:24564 (R;US) 
SANDSTONES 
Cracks 
Relationship of pore structure to fluid behavior in low 
permeability gas sands (Sensitivity of permeability to 
overburden pressure), 9:21903 (RA;US) 
Hydraulic Fracturing 
Hydraulic fracturing investigations for low permeability 
sandstones, 9:21914 (RA;US) 
Introduction to the Multi-Well Experiment of the Western Gas 
Sands Subprogram, 9:21904 (RA;US) 
Well testing and reservoir evaluation, 9:21918 (RA;US) 
Western Gas Sands Subprogram review technical proceedings, 
9:21900 (R;US) 


Geotechnical studies on the overburden rock from the 

Rawlins, T-2 UCG site, 9:21693 (RA;US) 
P 

Effects of temperature on the absolute permeability of 
consolidated sandstone, 9:21866 (R;US) 

Relationship of pore structure to fluid behavior in low 
permeability gas sands (Sensitivity of permeability to 
overburden pressure), 9:21903 (RA;US) 


Relationship of pore structure to fluid behavior in low 
permeability gas sands (Sensitivity of permeability to 
overburden pressure), 9:21903 (RA;US) 

Review of USGS tight gas sands characterization research, 
9:21901 (RA;US) 

Seismic Surveys 

Introduction to the Multi-Well Experiment of the Western Gas 
Sands Subprogram, 9:21904 (RA;US) 

Review of USGS tight gas sands characterization research, 
9:21901 (RA;US) 

Stresses 
Well testing and reservoir evaluation, 9:21918 (RA;US) 
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Well Logging 
Status of CER log interpretation R & D, 9:21906 (RA;US) 
Western Gas Sands Subprogram review technical proceedings, 
9:21900 (R;US) 
SANITARY LANDFILLS 
Geology 
Geologic report, Middlesex Municipal Landfill site, Middlesex, 
New Jersey, 9:22000 (R;US) 
Hydrology 
Geologic report, Middlesex Municipal Landfill site, Middlesex, 
New Jersey, 9:22000 (R;US) 
Stabilization 
Geologic report, Middlesex Municipal Landfill site, Middlesex, 
New Jersey, 9:22000 (R;US) 
SASKATCHEWAN 
Plants 
Plant taxonomic survey of the Uranium City region, Lake 
Athabasca north shore, emphasizing the naturally colonizing 
plants on uranium mine and mill wastes and other human- 
disturbed sites, 9:22069 (R;CA) 
Uranium Deposits 
Geology of the uranium deposits related to the sub-Athabasca 
unconformity, Saskatchewan, 9:21948 (R;CA) 
SAVANNAH RIVER PLANT 
Isotope Production 
Processing of americium and curium at Savannah River plant, 
9:23112 (J;US) 
Radioactive Waste Disposal 
Defense waste salt disposal at the Savannah River Plant, 
9:22006 (R;US) 
Radioactive Waste Management 
Waste Management Program. Technical progress report, 
Aporil-June 1983, 9:22005 (R;US) 
Radioactive Waste Processing 
Defense waste salt disposal at the Savannah River Plant, 
9:22006 (R;US) 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SAXON-WOODS POTENTIAL 
See WOODS-SAXON POTENTIAL 
SCALAR MESONS 
Rest Mass 
Glueball masses on large lattices, 9:23983 (R;DE) 
Sigma Model 
Meson lagrangians of the U(3) group in the model with four- 
quark interactions, 9:23987 (R;SU) 
SCANDIUM 45 TARGET 
Photonuclear Reactions 
Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 
SCATTERING 


See also BACKSCATTERING 
LIGHT SCATTERING 


Interaction Range 
Stationary scattering theory for systems with long-range 
interaction, 9:24025 (RA;SU;In Russian) 
Lippmann-Schwinger Equation 
Stationary scattering theory for systems with long-range 
interaction, 9:24025 (RA;SU;In Russian) 
Nucleons 
Correlations between the three-particle (quartet) and two- 
particle (triplet) low-energy parameters of scattering, 9:24316 
(RA;SU;In Russian) 
Three-Body Problem 
Correlations between the three-particle (quartet) and two- 
particle (triplet) low-energy parameters of scattering, 9:24316 
(RA;SU;In Russian) 
Modelles properties of three-particle scattering parameters, 
9:24315 (RA;SU;In Russian) 
Two-Body Problem 
Correlations between the three-particle (quartet) and two- 
particle (triplet) low-energy parameters of scattering, 9:24316 
(RA;SU;In Russian) 
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SCAVENGING (ATMOSPHERIC) 
See WASHOUT 
SCHOOL BUILDINGS 
Energy Management 
California model for a comprehensive energy management 
services program for public and private non-profit schools. 
Final technical and performance progress report, 9:22751 
(R;US) 
Solar Heating Systems 
Wilmington swim school solar installation. Acceptance test 
plan report operation and maintenance manual. Final design 
report, 9:22239 (R;US) 
Swimming Pools 
Wilmington swim school solar installation. Acceptance test 
plan report operation and maintenance manual. Final design 
report, 9:22239 (R;US) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 
Fabrication 
Nitridization of gallium arsenide surfaces: Effects on diode 
leakage currents, 9:22991 (J;US) 
Leakage Current 
Nitridization of gallium arsenide surfaces: Effects on diode 
leakage currents, 9:22991 (J;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 


See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 


Computerized Simulation 
Monte Carlo calculation of the total probability for gamma-ray 
interaction in toluene, 9:23398 (R;ES;In Spanish) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCLERA 
See EYES 
SCRUBBERS 
Commercialization 
Advanced fossil technologies, 9:21786 (BA;US) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALED SOURCES 
Leak Testing 
Specification and testing of radioactive sources designated as 
“special form” under the IAEA transport regulations. Final 
report, 9:23129 (R;XE) 
Transport Regulations 
Specification and testing of radioactive sources designated as 
“special form” under the IAEA transport regulations. Final 
report, 9:23129 (R;XE) 
SEAWATER 
Activation Analysis 
Use of ?!°Po, a--sources for excitation of X radiation in 
element analysis of samples of seawater and concretion, 
9:23016 (RA;SU;In Russian) 
Chemical Analysis 
Determination of adenosine triphosphate on marine 
particulates: synthesis of methods for use on OTEC samples, 
9:22216 (R;US) 
Desalination 
Bentonite-stabilized CDA/CTA membranes for seawater 
desalination. Pt. 2, 9:23048 (R;DE;In German) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SEDIMENTS 
Leaching 
Computer simulation of phosphorus cycling in the sediment- 
water system of eutrophic lakes, 9:23564 (R;US) 


SEISMIC WAVES 
Computerized Simulation 

Large-scale numerical analysis of seismic waves in basins. 
Interim report, 1 October 81-30 September 1982, 9:23775 
(R;US) 

Numerical Analysis 

Large-scale numerical analysis of seismic waves in basins. 
Interim report, 1 October 81-30 September 1982, 9:23775 
(R;US) 

SELENIUM 
Ecological Concentration 

Elemental contents of plants growing on soil-covered retorted 

shale, 9:21941 (J;US) 
Sorption 

Sorption of lead, cadmium, arsenic, and selenium by coal, char, 

and ash, 9:21788 (RA;US) 
SELENIUM 75 
Adsorption 

Sorption of selected radionuclides on various metal and 

polymeric materials, 9:23115 (J;GB) 
SELENIUM 77 
Isomeric Nuclei 

Measurement of the cross sections for the (y,’y’) reaction on 

Se and '’Er nuclei, 9:24162 (RA;SU;In Russian) 
SELENIUM 77 TARGET 
Photonuclear Reactions 
Measurement of the cross sections for the (y,7y’) reaction on 
$e and '*’Er nuclei, 9:24162 (RA;SU;In Russian) 
SELENIUM 78 
E2-Transitions 
Structure of 7*Se low-lying levels, 9:24147 (RA;SU;In Russian) 
Energy Levels 

78Se nucleus excited state lifetimes measured by the Doppler 
shift attenuation method of y ray energy, 9:24155 (RA;SU;in 
Russian) 

Investigation of y-ray angular distributions and excitation 
functions of 7Se levels populated in the (a, 2ny) reaction, 
9:24154 (RA;SU;In Russian) 

Structure of "Se low-lying levels, 9:24147 (RA;SU;In Russian) 

Energy-Level Transitions 

Decay scheme of Se nucleus levels, 9:24156 (RA;SU;In 

Russian) 
SELENIUM 81 
Isomeric Nuclei 

Isomeric ratio of the sup(82)Se(y,n)sup(81m,g)Se, 9:24161 

(RA;SU;In Russian) 
SELENIUM 82 TARGET 
Photonuclear Reactions 

Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 

Isomeric ratio of the sup(82)Se(y,n)sup(81m,g)Se, 9:24161 
(RA;SU;In Russian) 

SELENIUM 83 
Beta Decay 

Fully automated radiochemical preparation system for gamma- 
spectroscopy on fission products and the study of the 
intruder and vibrational levels in **Se, 9:23109 (R;US) 

Energy Levels 

Fully automated radiochemical preparation system for gamma- 
spectroscopy on fission products and the study of the 
intruder and vibrational levels in **Se, 9:23109 (R;US) 

SELLERS 
See MARKETERS 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
SI SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 
CAMAC System 

Electronic equipment for fission cross section measurements at 

the Technical University of Dresden, 9:23431 (RA;DD) 


Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 





SEMICONDUCTOR DEVICES 
Energy Resolution 


Energy Resolution 
Improvement of spectrometric characteristics of semiconductor 
detectors by ultrasonic effect, 9:23365 (RA;SU;In Russian) 
Using amplitude-time analysis of pulses to study mechanisms of 
semiconductor detector resolution limiting, 9:23367 
(RA;SU;In Russian) 
Pulse Techniques 
Using amplitude-time analysis of pulses to study mechanisms of 
semiconductor detector resolution limiting, 9:23367 
(RA;SU;In Russian) 
Stability 
Semiconductor detector characteristics stability during a long- 
time experiment, 9:23363 (RA;SU;In Russian) 
SEMICONDUCTOR DEVICES 
High Temperature 
Recent advances in materials and devices for high-temperature 
(T>300°C) electronic applications, 9:23218 (R;US) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
See alse N-TYPE CONDUCTORS 
Bogolyubov Method 
Equivalence of two approaches in the exciton-polariton theory, 
9:22966 (R;IT) 
Carrier Mobility 
Carrier generation, recombination, trapping, and transport in 
semiconductors with position-dependent composition, 
9:22154 (J;US) 
High Temperature 
Recent advances in materials and devices for high-temperature 
(T>300°C) electronic applications, 9:23218 (R;US) 
Ion Implantation 
Computer simulation model of the structure of ion implanted 
impurities in semiconductors, 9:22968 (R;IT) 
Optical 
Theory of non-linear acousto-optical effect in semiconductor, 


9:22967 (R;IT) 


Photo-ionization of impurity centres in semiconductors, 
9:22964 (R;IT) 
Radiation Absorption Analysis 
Surface chemical information from electron- and photon- 
stimulated desorption, 9:23042 (J;SE) 
Sound Waves 
Theory of non-linear acousto-optical effect in semiconductor, 
9:22967 (R;IT) 
Superlattices 
Preparation of device quality strained-layer superlattices, 
9:22981 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSITIVITY ANALYSIS 
Perturbation Theory 
Sensitivity calculation for fast reactors by generalized 
perturbation theory, 9:22407 (RA;BR;In Portuguese) 
SERPUKHOV SYNCHROTRON 
Betatron Oscillations 
Automatic measurement of beam betatron motion parameters 
for the IHEP accelerator, 9:23251 (R;SU;In Russian) 
SERUM (BLOOD) 
See BLOOD SERUM 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE 
See also SEWAGE SLUDGE 
Waste Heat Utilization 
Tube material for heat pumps - corrosion trials in sewage. A 
feasibility study, 9:22812 (R;SE;In Swedish) 
SEWAGE SLUDGE 
Waste Product Utilization 
Trace element uptake by field-grown food plants fertilized 
with wastewater sewage sludge, 9:23548 (J;US) 
SGHWR REACTOR 
Fuel Elements 
Technical studies in support of the Winfrith SGHWR, 9:22391 
(RA;JP) 
Reactor 


Winfrith SGHWR operating experiences 1968-82, 9:22390 
(RA;JP) 
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SHAFTS 
Mechanical Vibrations 
Monitoring stress in the turbine generator shaft, 9:22317 (J;US) 
SHALE OIL FRACTIONS 
Desulfurization 
Isolation of thiophenic compounds by argentation liquid 
chromatography, 9:23041 (J;US) 
Liquid Column Chromatography 
Isolation of thiophenic compounds by argentation liquid 
chromatography, 9:23041 (J;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL GASIFICATION PROCESS 
Process Development Units 
Evaluation of US coal performance in the shell coal 
gasification process (SCGP). Volume 1. Texas lignite. Final 
report, 9:21740 (R;US) 
Thermal Efficiency 
Evaluation of US coal performance in the shell coal 
gasification process (SCGP). Volume 1. Texas lignite. Final 
report, 9:21740 (R;US) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING 
Benchmarks 
LWR shielding benchmark calculations, 9:22428 (J;US) 
Calculation Methods 
Methodology of shielding calculation for nuclear reactors, 
9:22473 (RA;BR;In Portuguese) 
Monte Carlo Method 
LWR shielding benchmark calculations, 9:22428 (J;US) 
SHIELDING MATERIALS 
Neutron Absorbers 
Use of rare earth oxides in the concrete for reactor shields. 
Final report for the period 1 November 1978-31 October 
1982, 9:22494 (R;XA) 
SHIM RODS 
Design 
Thoria shim rod design for a light water breeder, 9:22416 
(R;US) 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Reactor Decommissioning 
Shippingport station decommissioning project engineering 
results, 9:22448 (J;US) 
Shippingport Atomic Power Station. Technical progress 
report, July 26, 1983-January 25, 1984, 9:22422 (R;US) 
SHOCK WAVES 
Pressure Gradients 
Calculation of overpressure on a power plant induced by an 
explosion wave and experimental validation, 9:22572 
(R;FR;In French) 
SHORT CIRCUITS 
See ELECTRICAL FAULTS 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Liquid Ionization Chambers 
Status and perspecitves of liquid argon calorimeters, 9:23401 
(R;DE) 
Performance 
Performance of a BGO calorimeter with photodiode readout 
and with photomultiplier readout at energies up to 10 GeV, 
9:23424 (R;DE) 
Solid Scintillation Detectors 
Performance of a BGO calorimeter with photodiode readout 
and with photomultiplier readout at energies up to 10 GeV, 
9:23424 (R;DE) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
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Physical Radiation Effects 
Peculiarities of changing protoelectric properties of silicon 
surface-barrier diodes under neutron and gamma irradiation, 
9:23437 (RA;SU;In Russian) 
SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIGMA MODEL 
Lattice Field Theory 
Monte Carlo simulations with Symanzik’s improved actions in 
the lattice 0(3) non-linear sigma-model, 9:24008 (R;DE) 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILICA 
Antireflection Coatings 
Laser damage in porous-silica antireflection films, 9:22982 
(R;US) 
Corrosion Resistance 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
Physical Radiation Effects 
Damage thresholds of fused silica, plastics and KDP crystals 
measured with 0.6-ns 355-nm pulses, 9:22983 (R;US) 
Refractivity 
Direct measurement of the nonlinear refractive-index 
coefficient y at 355 nm in fused silica and in BK-10 glass, 
9:22996 (J;US) 
Thermal Stresses 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
SILICEOUS ROCK 


See SANDSTONES 
SILICON 
Amorphous State 
Bulk nucleation and amorphous phase formation in highly 
undercooled molten silicon, 9:22988 (J;US) 
Annealing 
Mechanism for dynamic annealing during high flux ion 


irradiation in Si, 9:22987 (J;US) 
Damage 
Mechanism for dynamic annealing during high flux ion 
irradiation in Si, 9:22987 (J;US) 
Dendritic Web Growth Method 
Large-area sheet task advanced dendritic web growth 
development. Quarterly report, October 23, 1983-December 
31, 1983, 9:22138 (R;US) 
Electron-Atom Collisions 
K-shell ionisation cross sections of Si and Ar by electrons with 
impact energies 4 to 10 keV, 9:23865 (RA;DE) 
Inner-Shell Ionization 
K-shell ionisation cross sections of Si and Ar by electrons with 
impact energies 4 to 10 keV, 9:23865 (RA;DE) 
Ion Implantation 
Direct evidence of arsenic clustering in high dose arsenic- 
implanted silicon, 9:22989 (J;US) 
Implantation annealing by scanning electron beam (boron 
implanted silicon), 9:22135 (R;FR;In French) 
Mechanism for dynamic annealing during high flux ion 
irradiation in Si, 9:22987 (J;US) 
Magnetic Properties 
Band structure effects in the electronic properties of solids 
assessible in neutron scattering studies, 9:23005 (R;US) 
Melting 
Bulk nucleation and amorphous phase formation in highly 
undercooled molten silicon, 9:22988 (J;US) 
Optical Properties 
Optical properties of amorphous silicon: Some problem areas, 
9:22971 (R;IT) 
Oxidation 
Oxidation of singular and vicinal surfaces of silicon: the 
structure of Si-SiO2 interface, 9:22978 (R;US) 
Passivation 
Reports of the asahi glass foundation for industrial technology. 
Volume 34, 1979, 9:22650 (R;US) 
Photoemission 
Photoemission studies of a-Si/sub x/C/sub 1-x/:H/a-Si and a- 
Si/sub x/C/sub 1-x/:H/hydrogenated amorphous silicon 
heterojunctions, 9:22148 (J;US) 


SILICON SOLAR CELLS 
Efficiency 


Solid Clusters 

Direct evidence of arsenic clustering in high dose arsenic- 

implanted silicon, 9:22989 (J;US) 
Solidification 

Bulk nucleation and amorphous phase formation in highly 

undercooled molten silicon, 9:22988 (J;US) 
Vapor Deposited Coatings 

Erbium silicide formation using a line-source electron beam, 

9:22986 (J;US) 
SILICON 28 TARGET 
Alpha Reactions 

Analysis of elastic and inelastic scattering of 50,5 MeV a- 

particles on **Si nucleus, 9:24110 (RA;SU;In Russian) 
Photonuclear Reactions 

Photoneutron cross sections for the silicon isotopes, 9:24114 
(R;AU) 

SILICON 29 TARGET 
Photonuclear Reactions 

Photoneutron cross sections for the silicon isotopes, 9:24114 
(R;AU) 

SILICON 30 TARGET 
Photonuclear Reactions 

Photoneutron cross sections for the silicon isotopes, 9:24114 

(R;AU) 
SILICON ALLOYS 
Magnetic Properties 

Magnetic excitations in transition-metal ferromagnets. Recent 
progress and future prospects on neutron scattering 
experiments, 9:22852 (R;US) 

Phase Transformations 

Application of HVEM in phase transformation research (Al- 

Cu; Al-Si), 9:22903 (R;US) 
Photoemission 

Photoemission studies of a-Si/sub x/C/sub 1-x/:H/a-Si and a- 
Si/sub x/C/sub 1-x/:H/hydrogenated amorphous silicon 
heterojunctions, 9:22148 (J;US) 

SILICON IONS 
Electron-Ion Collisions 

2°S excitation of heliumlike ions by electron impact, 9:23838 
(RA;DE) 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Inner shell excitation of lithium-like ions, 9:23928 (J;US) 

SILICON NITRIDES 
Corrosion Resistance 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
Thermal Stresses 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
X-Ray Diffraction 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
SILICON OXIDES 


See also QUARTZ 
SILICA 


Impurities 
Impurity states in the presence of an interface, 9:22974 (R;IT) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Photoemission studies of a-Si/sub x/C/sub 1-x/:H/a-Si and a- 
Si/sub x/C/sub 1-x/:H/hydrogenated amorphous silicon 
heterojunctions, 9:22148 (J;US) 
Annealing ' 
Implantation annealing by scanning electron beam (boron 
implanted silicon), 9:22135 (R;FR;In French) 
Efficiency 
Development of technologies for very thin solar cells, 9:22133 
(R;DE;In German) 





Fabrication 


Fabrication 
Optimization of a silicon solar cell concentrator array. Final 
report, 9:22145 (R;US) 
Optimization 
Development of technologies for very thin solar cells, 9:22133 
(R;DE;In German) 
Optimization of a silicon solar cell concentrator array. Final 
report, 9:22145 (R;US) 
Physical Radiation Effects 
Single and multiple burst neutron irradiation test of lithium 
doped silicon solar cells. Technical report, 9:22132 (R;US) 
Research Programs 
Development of technologies for very thin solar cells, 9:22133 
(R;DE;In German) 
SILVER 
Argon 40 Reactions 
Alpha-alpha correlations in the sup(nat)Ag + “Ag (285 MeV) 
system, 9:24208 (RA;SU;In Russian) 
Electron-Atom Collisions 
Two photon processes in electron-atom collisions, 9:23868 
(RA;DE) 
Pion Minus Reactions 
Analysis of the (zrsup(-), wsup(-)p) reaction on Ag and Br 
nuclei at the energy of 170 MeV, 9:24163 (RA;SU;In 
Russian) 
SILVER 108 TARGET 
Carbon 12 Reactions 
Problem of fast particle emision in heavy ion collissions at the 
enrgies of 10-100 MeV/nucleon, 9:24173 (RA;SU;In 
Russian) 
SILVER ALLOYS 
Electric Conductivity 
Electrical resistivity of noble-metal alloys: Roles of 
pseudopotential refinements, 9:22876 (R;IT) 
Electrical resistivity of liquid noble metal alloys, 9:22877 
(R;IT) 
SIMULATORS 


See also REACTOR SIMULATORS 
SOLAR SIMULATORS 


Computer-Aided Design 
Towards automatic building of continuous and discrete process 
simulator, 9:24535 (R;FR;In French) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINUSES 
Computerized Tomography 
Computer-tomographic study of the maxilia sinus in children, 
9:23653 (RA;BG;In Bulgarian) 
SKELETON 


See also BONE JOINTS 
SKULL 
VERTEBRAE 


Dose-Response Relationships 
Demonstration of the precise correspondence between bone 
cancer dose-response results for ?**Ra in beagles at Davis 
and Utah, 9:23724 (RA;US) 
Malformations 
Distribution and effects of intravenous lead in the fetoplacental 
unit of the rat, 9:23757 (J;US) 
Neoplasms 
Bone disorders in R20 dogs, 9:23722 (RA;US) 
Demonstration of the precise correspondence between bone 
cancer dose-response results for 7*°Ra in beagles at Davis 
and Utah, 9:23724 (RA;US) 
Radiation Doses 
Uranium and **Ra in human bone from Russia, 9:23734 
(J;GB) 
Radiochemical Analysis 
Uranium and ?”*Ra in human bone from Russia, 9:23734 
(J;GB) 
Radionuclide Kinetics 
Radiation dose rates to the proximal humerus of growing 
beagles injected with *°°Pu, 9:23737 (J;US) 
Retention of plutonium in the beagle after gastrointestinal 
absorption, 9:23738 (J;US) 
Retention Functions 
Retention of plutonium in the beagle after gastrointestinal 
absorption, 9:23738 (J;US) 
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Scintiscanning 
Advisability of the bone scintigraphy in patients with 
mammary gland carcinoma, 9:23671 (RA;BG;In Bulgarian) 
Tomography 
About some peculiarities of the ishemic bone necrosis in the 
izenko kushing syndrome, 9:23649 (RA;BG;In Bulgarian) 


SKIN 
Personnel Dosimetry 

Skin dosimetry research at the Idaho National Engineering 

Laboratory, 9:23741 (BA;SA) 
SKULL 
Biomedical Radiography 

Tomographic and contrast roentgenologic study of the maxilla 
sinus and cystes in the maxilla region, 9:23610 (RA;BG;In 
Bulgarian) 

Zone and tomography opportunities for mandibilla traumatic 
injuries specifying in the ascending branch and 
temperomandibulla joints region, 9:23611 (RA;BG;In 
Bulgarian) 

Bone Fractures 

Craniographic diagnostics mistake in nonfire skull fractures, 

9:23647 (RA;BG;In Bulgarian) 
Computerized Tomography 

Computer-tomographic study of the maxilia sinus in children, 
9:23653 (RA;BG;In Bulgarian) 

Diagnostic opportunities of the computer tomography for 
odontogenic maxilla sinus diseases, 9:23615 (RA;BG;In 
Bulgarian) 

Opportunities and applications of the computer tomographic 
diagnostics for some face skull diseases, 9:23645 (RA;BG;In 
Bulgarian) 

Tomographic and contrast roentgenologic study of the maxilla 
sinus and cystes in the maxilla region, 9:23610 (RA;BG;In 
Bulgarian) 

Injuries 

Zone and tomography opportunities for mandibilla traumatic 
injuries specifying in the ascending branch and 
temperomandibulla joints region, 9:23611 (RA;BG;In 
Bulgarian) 

SLAGS 
Leaching 
Coal conversion solid waste disposal, 9:21801 (BA;US) 
SLC 
See STANFORD LINEAR COLLIDER 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Absorption Spectroscopy 

Measurement of gamma-quanta absorption for determining 
characteristics of solution and mixture flow, 9:23353 
(RA;SU;In Russian) 

Computerized Simulation 

Three-dimensional numerical simulation of settling and 
resuspension of solids in storage tanks with air injection 
recirculators, 9:23172 (R;US) 

Gamma Spectroscopy 

Measurement of gamma-quanta absorption for determining 
characteristics of solution and mixture flow, 9:23353 
(RA;SU;In Russian) 

Particle Resuspension 

Three-dimensional numerical simulation of settling and 
resuspension of solids in storage tanks with air injection 
recirculators, 9:23172 (R;US) 

SLURRIES (FUEL) 

See FUEL SLURRIES 

SLURRY PIPELINES 
Radiometric Gages 

Nuclear techniques for multiphase flow characterization, 

9:21774 (J;US) 
SMALL INTESTINE 
Biomedical Radiography 

Criteria for roentgenologic evaluation of gastric and duodenal 

ulcus at their treatment, 9:23637 (RA;BG;In Bulgarian) 
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SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Decision Making 

Mini hydro power stations. (a manual for decision makers), 

9:22127 (R;US) 
Feasibility Studies 

Cost reduction considerations in small hydropower 
development, 9:22126 (R;US) 

Factors affecting the feasibility of small scale water power 
plants, 9:22125 (R;US) 

Small hydro power development. 1. Methodology for 
feasibility and other studics appropriate for small hydro 
power development. 2. Local manufacture of small hydro 
power equipment (turbine). 3. Ways and means of cost 
reduction compatible with viability and utility requirements, 
9:22123 (R;US) 

Site Surveys 

Small hydro-electric resource assessment: southland, 9:22122 

(R;US) 
SMECTITE 
Stability 
Stability of deep-sited smectite minerals in crystalline rock-- 
chemical aspects, 9:22034 (R;SE) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SNG 
See HIGH BTU GAS 
SNG PLANTS 
Site Selection 
Site suitability and evaluation study for Minnegasco’s proposed 
peat gasification facility, 9:21738 (R;US) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Corrosive Effects 

Liquid metal corrosion considerations in alloy development, 

9:22861 (R;US) 
Electron-Atom Collisions 

Elastic scattering of electrons by sodium atoms, 9:23815 
(RA;DE) 

Electron impact excitation of polarized Na-atoms, 9:23858 
(RA;DE) 

Ionization and ns-np excitation asymmetry in polarized 
electron-polarized alkali atom collisions, 9:23852 (RA;DE) 

K-shell electron double ionization cross section of sodium. A 
power law Z-dependence, 9:23873 (RA;DE) 

Scattering parameters for the electron impact excitation of the 
3?P state of sodium, 9:23842 (RA;DE) 

Small angle (e~,Na) scattering, 9:23813 (RA;DE) 

Stokes parameter analysis of electron photon coincidence 
experiments in sodium, 9:23843 (RA;DE) 

Superelastic electron scattering on sodium atoms in the 
distorted-wave Born approximation, 9:23850 (RA;DE) 

Heat Transfer 

Control concept, 9:22189 (RA;DE) 

Description of sodium heat transfer system (SHTS), 9:22188 
(RA;DE) 

Sodium heat transfer system modeling, 9:22174 (RA;DE) 

Inner-Shell Ionization 
K-shell electron double ionization cross section of sodium. A 
power law Z-dependence, 9:23873 (RA;DE) 
Leaks 
Sodium experiences, 9:22201 (RA;DE) 
Quantitative Chemical Analysis 

Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 

SODIUM 22 
Nuclear Alignment 

Investigation of the Hanler effect and intersection of 7*Na 
levels by means of a dye laser. Orientation of ??Na nuclei by 
means of a pulsed dye laser, 9:24112 (RA;SU;In Russian) 

SODIUM 23 
Energy Levels 

Study on the high-excited states of 7*Na, **Cl and “’K, 

9:24103 (RA;SU;In Russian) 


Nuclear Alignment 
Nucleus orientation in an excited atomic state under pulsed dye 
laser pumping, 9:24064 (RA;SU;In Russian) 
SODIUM BROMIDES 
L-S Coupling 
Spin-orbit effects in non-central-force systems: Host-lattice 
effects in F centers, 9:22995 (J;US) 
SODIUM CARBONATES 
Precipitation 
Soda ash treatment of a strontium-90-contaminated 
groundwater seep, 9:23572 (J;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM BROMIDES 
SODIUM CARBONATES 
SODIUM FLUORIDES 
SODIUM IODIDES 
SODIUM SULFATES 
Removal 


Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, April 1981-July 1983, 9:21675 
(R;US) 

SODIUM COOLED REACTORS 
See also BELOYARSK-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
SUPER PHENIX REACTOR 
Breeding 

Breeding characteristics analysis of a commercial fast reactor 

cooled with sodium liquid, 9:22410 (RA;BR;In Portuguese) 
SODIUM FLUORIDES 
L-S Coupling , 
Spin-orbit effects in non-central-force systems: Host-lattice 
effects in F centers, 9:22995 (J;US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM IODIDES 
L-S Coupling 

Spin-orbit effects in non-central-force systems: Host-lattice 

effects in F centers, 9:22995 (J;US) 
SODIUM IONS 
Rydberg States 

Model potential calculations for the ground and excited 
(Rydberg) states of the Lisi, Nas*, Ko* ions core polarization 
effects, 9:23883 (RA;DE) 

SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM SULFATES 
Chemical Reactions 

Alkali atom impact reactions on coal-combustion substrates. 
Quarterly report 1, September 15-December 15, 1983; 
quarterly report 2, December 15, 1983-March 15, 1984, 
9:21833 (R;US) 


Investigation of the crystallization kinetics of an incongruent 
melting salt hydrate under metastable conditions. Final 
report, 9:23045 (R;US) 

SODIUM-SULFUR BATTERIES 

Battery Separators 
Development of a Ssup(’’)-alumina electrolyte and a sodium 

wick for beta-batteries, 9:22641 (RA;XE) 
SODIUM-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 

SOFT X RADIATION 

Holography 

Possibilities for x-ray holography using synchrotron radiation, 
9:24360 (R;US) 

Radiation Sources 

New pulsed and tuneable vacuum-ultra violet and X-ray line 

source, 9:23293 (RA;DE) 





SOIL MECHANICS 
Alpha Spectroscopy 


SOIL MECHANICS 

Applications of probabilistic methods in geotechnical 
engineering. Part 1. Simplified reliability analyses for 
geotechnical problems, 9:23780 (R;US) 

Applications of probabilistic methods in geotechnical 
engineering. Part 2. Analysis of documented case histories 
using a stochastic model for seismically generated pore 
pressure and shear strain potential, 9:23781 (R;US) 

Probabilistic seismic and geotechnical evaluation at a dam site, 
9:23782 (R;US) 

Probability of liquefaction in a 3-d soil deposit, 9:23783 (R;US) 

SOILS 
Alpha Spectroscopy 

a-B-y spectrometer for directing decontamination of soils, 

9:23556 (J;GB) 
Beta Spectroscopy 

a-B-y spectrometer for directing decontamination of soils, 

9:23556 (J;GB) 
Classification 

Relationships among iron, aluminum, carbon, and sulfate in a 
variety of forest soils, 9:23546 (J;US) 

tamination 


Adsorption of mercury by soils from oil shale development 
areas in the Piceance Creek basin of northwestern Colorado, 
9:21942 (J;US) 

Decontamination 

a-B-y spectrometer for directing decontamination of soils, 

9:23556 (J;GB) 
Erosion 

Preliminary results of erosion and contaminant transport 

research on the Nevada Test Site, 9:23551 (R;US) 
Gamma Spectroscopy 

a-B-y spectrometer for directing decontamination of soils, 

9:23556 (J;GB) 
Hydrology 

Water budget of an eastern deciduous forest stand, 9:23547 

G;US) 


Probability of liquefaction in a 3-d soil deposit, 9:23783 (R;US) 
Mathematical Models 
Water budget of an eastern deciduous forest stand, 9:23547 
(J;US) 


Statistical study to determine feasibility of resistivity, water 
content, and grain density as indicators of clay and/or 
zeolite content, 9:23788 (R;US) 

Radiation Monitoring 

Formerly utilized MED/AEC sites remedial action program 
post-remedial-action radiological survey of Kent Chemical 
Laboratory, the University of Chicago, Chicago, IL, 9:22060 
(R;US) 

Radioactivity 

Post-remedial-action radiological survey of the Westinghouse 
Advanced Reactors Division Plutonium Fuel Laboratories, 
Cheswick, Pennsylvania, October 1-8, 1981, 9:23549 (R;US) 

Radiochemical Analysis 

a-B-y spectrometer for directing decontamination of soils, 
9:23556 (J;GB) 

Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 

Radionuclide Migration 

Preliminary results of erosion and contaminant transport 
research on the Nevada Test Site, 9:23551 (R;US) 

ion 

Timesaving technique for measuring respiration rates in 
incubated soil samples, 9:23679 (J;US) 

Sorptive Properties 

Soil attenuation of leachates from low-rank coal combustion 

wastes: a literature survey (116 references), 9:21787 (R;US) 
Stabilization 

Stabilization of contaminated soils by in situ vitrification, 

9:22027 (R;US) 
SOLAR ABSORBERS 
Black Coatings 

Kinetics and mechanisms of degradation of metal black 

selective solar absorber. Final report, 9:22269 (R;US) 
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Performance Testing 
Stability of plasma-sprayed coatings tested at White Sands 
Solar Facility, 9:22271 (J;GB) 
Spectrally Selective Surfaces 
Kinetics and mechanisms of degradation of metal black 
selective solar absorber. Final report, 9:22269 (R;US) 
Thermal Degradation 
Stability of plasma-sprayed coatings tested at White Sands 
Solar Facility, 9:22271 (J;GB) 
SOLAR ACTIVITY 
Solar-geophysical data number 470. October 1983. Part 2. 
(comprehensive reports), data for April 1983, December 
1980, January 1981 and miscellanea, 9:23795 (R;US) 
Summary of solar activity observed at the Mauna Loa Solar 
Observatory: 1980-1983. Technical note, 9:23794 (R;US) 
SOLAR AIR CONDITIONERS 
Dehumidification 
Solar energy applied to dehumidification and water heating in 
an integrated system, 9:22247 (R;US) 
SOLAR AIR HEATERS 
Construction 
Community Solar Project. Final technical report, 9:22253 
(R;US) 
Design 
Advances in design of air-heating collectors, 9:22270 (R;US) 
Operation 
Advances in design of air-heating collectors, 9:22270 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Optimization 
Optimization of a silicon solar cell concentrator array. Final 
report, 9:22145 (R;US) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 


CONCENTRATOR SOLAR CELLS 
SILICON SOLAR CELLS 


Adhesives 
Development of a solar cell coverglass adhesive for space 
application, 9:22134 (R;DE;In German) 
Coverings 
Development of a solar cell coverglass adhesive for space 
application, 9:22134 (R;DE;In German) 
Electric Contacts 
MOD silver metallization for photovoltaics. Quarterly 
technical report, December 1, 1983-February 29, 1984 
(Metallo-organic decomposition), 9:22139 (R;US) 
Proceedings of the flat-plate solar array project research forum 
on photovoltaic metallization systems, 9:22137 (R;US) 
Meetings 
Proceedings of the flat-plate solar array project research forum 
on photovoltaic metallization systems, 9:22137 (R;US) 
Research Programs 
Solid State Photovoltaic Research Branch. Annual report, FY 
1983, 9:22146 (R;US) 
Semiconductor Materials 
Carrier generation, recombination, trapping, and transport in 
semiconductors with position-dependent composition, 
9:22154 (J;US) 
SOLAR COLLECTORS 
See also FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
Construction 
Solar assist for older home. Final report, 9:22242 (R;US) 
Reflectivity 
Reflectivity measurements, 9:22179 (RA;DE) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
SOLAR AIR CONDITIONERS 
Absorption Refrigeration Cycle 
Development of sel-adapting solar cooling installations with 
concentrator collectors. Final report, 9:22260 (R;US) 
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Engineering Drawings 
Georgia Power Company solar as-built drawings (Engineering 
Materials), 9:22236 (E;US) 
SOLAR DRYERS 
Construction 
Mobile solar assisted grain dryer. Final technical report, 
9:22245 (R;US) 
Modified horizontal solar collector for low temperature grain 
drying, 9:22241 (R;US) 
Performance 
Modified horizontal solar collector for low temperature grain 
drying, 9:22241 (R;US) 
SOLAR ENERGY 
Energy development and industrialization, 9:22806 (R;US) 
Research Programs 
Exploratory Energy Research Program of the University of 
Hawaii at Manoa. Quarterly progress report, 9:22131 (R;US) 
SOLAR ENERGY CONVERSION 


See also OCEAN THERMAL ENERGY CONVERSION 
SOLAR THERMAL CONVERSION 


Meetings 
Proceedings of the solar thermal/photochemical conversion 
workshop, 9:22209 (R;US) 
Photochemical Reactions 
Proceedings of the solar thermal/photochemical conversion 
workshop, 9:22209 (R;US) 
Thermochemical Processes 
Proceedings of the solar thermal/photochemical conversion 
workshop, 9:22209 (R;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Design 
Wilmington swim school solar installation. Acceptance test 
plan report operation and maintenance manual. Final design 
report, 9:22239 (R;US) 
Engineering Drawings 
Georgia Power Company solar as-built drawings (Engineering 
Materials), 9:22236 (E;US) 
Performance 
Perry Library solarization conversion, 9:22250 (R;US) 
Wilmington swim school solar installation. Acceptance test 
plan report operation and maintenance manual. Final design 
report, 9:22239 (R;US) 
SOLAR KILNS 
Design 
Solar kilns: feasibility of utilizing solar energy for drying 
lumber in developing countries, 9:22234 (R;US) 
SOLAR PROCESS HEAT 
Modular industrial solar retrofit specifications: prepared foods, 
Santa Teresa, New Mexico; A. E. Staley, Inc., Monte Vista, 
Colorado, 9:22262 (R;US) 
Demonstration Programs 
Solar industrial process heat field test program, 9:22263 
(BA;US) 
Field Tests 
Solar industrial process heat field test program, 9:22263 
(BA;US) 
SOLAR RADIATION 
Distribution 
Circumsolar radiation measurement at the SSPS site, Almeria 
(Spain), 9:22177 (RA;DE) 
Energy Losses 
Atmospheric transmittance model for a solar beam propagating 
between a heliostat and a receiver, 9:22208 (R;US) 
SOLAR RECEIVERS 
See also CENTRAL RECEIVERS 
Simulation 
Steam heat receiver experimental evaluation. Final report, 15 
Jul 64-31 Dec 65, 9:22164 (R;US) 
Steam Generators 
Study of thermal oscillations at the dryout front in half heated 
tubes, 9:22203 (R;US) 
Testing 
Steam heat receiver experimental evaluation. Final report, 15 
Jul 64-31 Dec 65, 9:22164 (R;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 


SOLAR WATER HEATERS 
Tanks 


SOLAR SIMULATORS 
Performance Testing 
Continuous radiant decomposition studies, 9:22257 (R;US) 
SOLAR THERMAL CONVERSION 
Use for overviews of solar thermal program. 
Meetings 
Proceedings of the solar thermal/photochemical conversion 
workshop, 9:22209 (R;US) 
SOLAR THERMAL POWER PLANTS 
See also DIS7 RIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 
Central Receivers 
Cavity receiver design, 9:22190 (RA;DE) 
Circumsolar radiation measurement at the SSPS site, Almeria 
(Spain), 9:22177 (RA;DE) 
Convection testing of the Central Receiver System, Fall, 1982, 
9:22194 (RA;DE) 
Description of sodium heat transfer system (SHTS), 9:22188 
(RA;DE) 
Heat flux distribution(HFD)/HELIOS comparisons, 9:22182 
(RA;DE) 
Heliostat and Receiver Measuring System (HERMES) 
measurements, 9:22184 (RA;DE) 
Radiation input measurements with the flux analyzing system 
(F.A.S.), 9:22183 (RA;DE) 
Receiver efficiency Fall Measurement Campaign, 1982, 9:22195 
(RA;DE) 
Receiver performance and results, 9:22196 (RA;DE) 
Receiver thermodynamics, 9:22191 (RA;DE) 
Receiver temperature measurements, 9:22192 (RA;DE) 
Reflectivity measurements, 9:22180 (RA;DE) 
Solar hemispherical absorptance measurements on the tubes of 
the first SSPS-CRS sodium receiver, 9:22193 (RA;DE) 
US solar receiver tests, 9:22202 (RA;DE) 
Energy Storage Systems 
Description of sodium heat transfer system (SHTS), 9:22188 
*  (RA;DE) 
Exergy 
Energetic analysis of a solar thermal power plant application 
to SSPS-CRS, 9:22173 (RA;DE) 
Heliostats 
Aperture flux and power calculations, 9:22178 (RA;DE) 
Barstow heliostat experiences: November 1981 - February 
1983, 9:22187 (RA;DE) 
Heliostat and Receiver Measuring System (HERMES) 
measurements, 9:22184 (RA;DE) 
Heliostat field subsystem operation problems and performance, 
9:22186 (RA;DE) 
Simple heliostat alignment instrument (HAD), 9:22185 (RA;DE) 
Maintenance 
Sodium heat transfer system operation and maintenance, 
9:22200 (RA;DE) 
Operation 
Energetic analysis of a solar thermal power plant application 
to SSPS-CRS, 9:22173 (RA;DE) 
General experiences, 9:22199 (RA;DE) 
Sodium experiences, 9:22201 (RA;DE) 
Sodium heat transfer system operation and maintenance, 
9:22200 (RA;DE) 
Pumps 
Description of sodium heat transfer system (SHTS), 9:22188 
(RA;DE) 
Solar Collectors 
Reflectivity measurements, 9:22179 (RA;DE) 
Steam Generators 
Control concept, 9:22189 (RA;DE) 
Description of sodium heat transfer system (SHTS), 9:22188 
(RA;DE) 
Sodium heat transfer system modeling, 9:22174 (RA;DE) 
Steam generator, 9:22198 (RA;DE) 
Tanks 
Sodium cycle, storage, trace heating, 9:22197 (RA;DE) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 
See also PASSIVE SOLAR WATER HEATERS 





Development of low temperature solar water heating for plant 
watering system in tropical dome, Des Moines Botanical 
Center. Final report, 9:22249 (R;US) 

Performance 
Solar water heater. Final technical report, 9:22243 (R;US) 
Performance Testing 
Development of and experience with agrement criteria for 
solar water heating equipment, 9:22261 (R;US) 
SOLID ELECTROLYTES 
Crack Propagation 
Electrolytic degradation of lithia-stabilized polycrystalline 8” - 
alumina. Final report, September 1, 1977-November 30, 
1983, 9:22637 (R;US) 
Decomposition 

Electrolytic degradation of lithia-stabilized polycrystalline 8” - 
alumina. Final report, September 1, 1977-November 30, 
1983, 9:22637 (R;US) 

Electrochemistry 
Electrode reactions at solid oxide electrolytes, 9:22737 (J;NL) 
Glass 

New solid electrolytes and applications to solid state batteries, 
9:22642 (RA;XE) 

SOLID SCINTILLATION DETECTORS 


See also NAI DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Effi 


ciency 
Calculated efficiency of a 4a detector of BGO or BaF2 for 
monoenergetic gamma-rays and gamma cascades following 
neutron capture, 9:23402 (RA;DE) 
Readout Systems 
Silicon photodiode readout of a lead-scintillator shower 
counter, 9:23332 (R;DE) 
Sensitivity 
Sensitivity of a 4a detector of BGO or BaF; to scattered 
neutrons, 9:23403 (RA;DE) 
Specifications z 
Development of high energy gamma ray detector. Bismuth 
germanate scintillator, 9:23393 (RA;JP;In Japanese) 
SOLID WASTES 


See also MINERAL WASTES 
TAILINGS 
WOOD WASTES 


Environmental Impacts 
Coal conversion solid waste disposal, 9:21801 (BA;US) 
Environmental Transport 
Geohydrochemical models for solute migration. Volume 1. 
Process description and computer code selection. Final 
report, 9:21781 (R;US) 


Study of the steam gasification of organic wastes, 9:22102 
(R;US) 
Leaching 
>oil attenuation of leachates from low-rank coal combustion 
wastes: a literature survey, 9:21787 (R;US) 
Waste Disposal 
Coal conversion solid waste disposal, 9:21801 (BA;US) 
SOLIDS 
Coulomb Ionization 
Delta-resonance energy spectrum in universal scale 
appearence, 9:23912 (RA;SU;In Russian) 
Spectra 


Delta-resonance energy spectrum in universal scale 
appearence, 9:23912 (RA;SU;In Russian) 
SOLITONS 
Relaxation 
Evolution of plasma electrons distribution function at soliton 
gas relaxation, 9:24441 (R;CS) 
Equation 


Nonlinea. Schroedinger equation with nonvanishing boundary 
conditions. U(0,1) scalar case, 9:24394 (R;SU;In Russian) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 


See also AQUEOUS SOLUTIONS 
LEACHATES 


Transport Theory 
Transport properties of concentrated solutions, 9:22649 (R;US) 
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SOLVATED ELECTRONS 
Ground-state properties and optical excitations of a solvated 
electron in molten alkali halides, 9:23049 (R;IT) 
Optical Properties 
Optical properties of solvated electron in liquid 
deuteriohydrazine, 9:23083 (RA;HU) 
SOLVENT-REFINED COAL 
Leaching 
Wilsonville wastewater sampling program. Final report, 
9:21720 (R;US) 
SOLVENT-REFINED COAL PROCESS 
See SRC PROCESS 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOLVENTS 
See also ORGANIC SOLVENTS 
Recycling 
Waste solvent reclamation facility. Supplement to final report, 
9:22798 (R;US) 
SONIC LOGGING 
Testing 
Possible new acoustic logging probe for NTS, 9:23460 
(RA;US) 
SOOT 
Biological Effects 
Toxicology of soot, 9:23754 (J;GB) 
Toxicity 
Toxicology of soot, 9:23754 (J;GB) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
Acoustical communications by means of small explosive 
charges, 9:23465 (R;US) 
SOUTH AFRICA 
Geologic Deposits 
Review of the geology and major economic mineral provinces 
of Southern Africa, 9:21947 (RA;ZA) 
Mining 
Atmospheric environment in South African underground 
mines, 9:21956 (RA;ZA) 
Uranium Deposits 
Review of the uranium occurrences in the Karoo Supergroup 
of South Africa, 9:21946 (RA;ZA) 
Uranium Reserves 
Uranium in South Africa, and the role of the Atomic Energy 
Board, 9:21955 (RA;ZA) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SOYBEANS 
Energy Source Development 
Agricultural fuel crops, 201-county Tennessee Valley region, 
9:22147 (R;US) 
SPACE HEATERS 
Design 
Development of a prototype military field space heater. 
Technical report, January 1979-October 1982, 9:22741 
(R;US) 
Testing 
Development of a prototype military field space heater. 
Technical report, January 1979-October 1982, 9:22741 
(R;US) 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
Energy Demand 
Support in statistical analysis and data processing to the Office 
of Energy Markets and End Use, Energy Information 
Administration (EIA), at the Dept. of Energy. Final report, 
9:22710 (R;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
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SPACE SHUTTLES 
Launching 

Environmental monitoring instrumentation and monitoring 
techniques for space shuttle launches. Final report, Jan 82- 
Jul 83, 9:23499 (R;US) 

SPACE-TIME 
Charged Particles 

Obtaining charged particles as singularities in a topologically 

nontrivial Kaluza-Klein world, 9:24013 (R;GB) 
Singularity 
Obtaining charged particles as singularities in a topologically 
nontrivial Kaluza-Klein world, 9:24013 (R;GB) 
SPARK GAPS 
Lectures 
Spark gaps, 9:23212 (R;US) 
SPARK IGNITION ENGINES 
Flame Propagation 

Modeling end-gas knock in a rapid-compression machine, 
9:22830 (R;US) 

Wall quench and flammability limit effects on exhaust 
hydrocarbon emission. Final technical report, Phase 8, 
March 1, 1983-February 28, 1984, 9:22832 (R;US) 

Fuel Feeding Systems 

Heavy-duty fuel economy program phase 5 - investigation of a 
heavy-duty 3-way catalyst system. Final report, Aug 79-Dec 
83, 9:22833 (R;US) 

Fuel Injection Systems 

Heavy-duty fuel economy program phase 5 - investigation of a 
heavy-duty 3-way catalyst system. Final report, Aug 79-Dec 
83, 9:22833 (R;US) 

Knock Control 

Wall quench and flammability limit effects on exhaust 
hydrocarbon emission. Final technical report, Phase 8, 
March 1, 1983-February 28, 1984, 9:22832 (R;US) 

SPARK MASS SPECTROMETERS 
Photometers 

Commissioning of an automated microphotometer used in 

spark-source mass spectrometry, 9:23451 (R;US) 
SPECTRA UNFOLDING 
Computer Codes 

Investigation into features of a computer code to realize a 
statistically optimal algorithm for peak searching, 9:24032 
(RA;SU;In Russian) 

Errors 
Errors transfer in reconstruction of spectra approximation by 
rational functions, 9:23007 (R;SU;In Russian) 
SPECTROCHEMISTRY 
See EMISSION SPECTROSCOPY 
SPECTROMETERS 
See also BETA SPECTROMETERS 
ELECTRON SPECTROMETERS 
ELECTROSTATIC SPECTROMETERS 
GAMMA SPECTROMETERS 
HEAVY ION SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
OPTICAL SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
ULTRAVIOLET SPECTROMETERS 
X-RAY SPECTROMETERS 
Cherenkov Counters 

Ring image Cerenkov detector for the CERN Omega 

Spectrometer, 9:23427 (R;GB) 
SPECTROPHOTOMETERS 
Photoacoustic Spectroscopy 
Modification of a commercial spectrophotometer for 
photoacoustic measurement, 9:23458 (J;US) 
SPECTROSCOPY 
See also ELECTRON SPECTROSCOPY 
EMISSION SPECTROSCOPY 
LASER SPECTROSCOPY 
NEUTRON SPECTROSCOPY 
X-RAY SPECTROSCOPY 
On-Line Measurement Systems 

Three-level system for recording, processing and analysis of 

spectrometric data, 9:23357 (RA;SU;In Russian) 
SPENT FUEL CASKS 

Integrated cask storage systems for storage, transportation, and 

disposal of spent nuclear fuel, 9:21986 (R;US) 


SPENT FUEL ELEMENTS 
Neutron Radiography 
Application of neutron radiography to the nondestructive 
testing of fuel elements before and after irradiation, 9:22507 
(R;FR;In French) 
SPENT FUEL STORAGE 


See also DRY STORAGE 
MONITORED RETRIEVABLE STORAGE 


Dry Storage 

Pre-test visual examination and crud characterization of LWR 
rods used in the long-term, low-temperature whole rod test, 
9:21984 (R;US) 

SPENT FUELS 
Chemical Analysis 

Third resin bead experiment at PNC-TRP. Evaluation of 

results, 9:21977 (R;IT) 
Chemical Reaction Kinetics 

Dissolution of irradiated UO: fuel in groundwater, 9:22075 

(R;CA) 
Containers 

Design, fabrication and testing of a prototype stressed-shell 
fuel isolation container, 9:22056 (R;CA) 

Development of ultrasonic immersion inspection technique for 
spent fuel canisters, 9:21988 (R;CA) 

Encapsulation 

Encapsulation of spent nuclear fuel-safety analysis, 9:22037 
(R;SE) 

Encapsulation and handling of spent nuclear fuel for final 
disposal. 1. Welded copper canisters. 2. Pressed copper 
canisters (HIPOW). 3. BWR Channels in concrete, 9:22035 
(R;SE) 

Fission Product Release 

Dissolution of irradiated UO: fuel in groundwater, 9:22075 

(R;CA) 
Forecasting 

Data processing in the Integrated Data Base for spent fuel and 

radioactive waste, 9:21996 (R;US) 
Information Systems 

Data processing in the Integrated Data Base for spent fuel and 

radioactive waste, 9:21996 (R;US) 
Inventories 

Data processing in the Integrated Data Base for spent fuel and 

radioactive waste, 9:21996 (R;US) 
Leaching 

Dissolution of irradiated UO: fuel in groundwater, 9:22075 
(R;CA) 

Monitored Retrievable Storage 

Monitored retrievable storage program. Status and plans for 
meeting NWPA requirements, 9:21985 (R;US) 

Nuclear Data Collections 

Effects of recent nuclear data in composition calculation of 
irradiated fuel for PWR type reactors, 9:22354 (RA;BR;In 
Portuguese) 

Radioactive Waste Disposal 

Encapsulation and handling of spent nuclear fuel for final 
disposal. 1. Welded copper canisters. 2. Pressed copper 
canisters (HIPOW). 3. BWR Channels in concrete, 9:22035 
(R;SE) 

SPENT SHALES 
Gasification 

Oxidation/ gasification of carbon residue on retorted oil shale. 

Final report, 9:21936 (R;US) 
Multi-Element Analysis 

Application of the Los Alamos nuclear microprobe to the 
characterization of trace element-mineral associations in 
geologic materials and solid wastes, 9:21937 (R;US) 

Oxidation 

Oxidation/ gasification of carbon residue on retorted oil shale. 

Final report, 9:21936 (R;US) 
Revegetation 
Elemental contents of plants growing on soil-covered retorted 
shale, 9:21941 (J;US) 
SPERM 
See SPERMATOZOA 
SPERMATIDS 
See SPERMATOZOA 





SPERMATOCYTES 
Biological Radiation Effects 


SPERMATOCYTES 
Biological Radiation Effects 
Effects of acute vs. chronic radiation on spermatogenesis, 
9:23728 (RA;US) 
SPERMATOZOA 
Chromosomal Aberrations 
Visualizing chromosomes in human sperm, 9:23587 (RA;US) 
Radioprotective Substances 
Estimation of the radioprotective possibilities of the patent 
medicine compound adeturon for sperm head morphological 
anomalities, 9:23710 (RA;BG;In Bulgarian) 
SPHEROMAK DEVICES 
Paramagnetism 


Paramagnetic spheromak formation in a combined zee and 
theta pinch, 9:24480 (BA;GB) 


Engineering 
Safety assessment for the S-1 Spheromak, 9:24515 (R;US) 
SPICES 


Radiation Effects 
Effects of irradiation upon spices, 9:23700 (R;DE) 
SPIN GLASS STATE 
Magnetization 


Relaxation of magnetisation in the percolation model of spin 
glass transition, 9:24382 (R;IT) 


Magnetoresistance of spin glass alloys - II: Effect of spin 
dynamics, 9:22874 (R;IT) 
SPINAL CORD 
Biomedical Radiography 
Myelographic and computer-tomographic parallel in spinal 
cord neoplasms, 9:23666 (RA;BG;In Bulgarian) 
Computerized Tomography 
Myelographic and computer-tomographic parallel in spinal 
cord neoplasms, 9:23666 (RA;BG;In Bulgarian) 
Neoplasms 
Myelographic and computer-tomographic parallel in spinal 
cord neoplasms, 9:23666 (RA;BG;In Bulgarian) 


See VERTEBRAE 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPOIL BANKS 
Simulation 
Physical modeling of marginally stable tailings dams using 
centrifuge simulation techniques, 9:21784 (R;US) 
SPONTANEOUS FISSION 
Neutron Spectra 
High-energy end of the neutron spectrum from spontaneous 
fission of *°*Cf, 9:24271 (RA;DD) 
SPRAYED COATINGS 
NMR Spectra 
Gamma-resonance analysis of iron in spray-coated films, 
9:23013 (RA;SU;In Russian) 
Performance Testing 
Stability of plasma-sprayed coatings tested at White Sands 
Solar Facility, 9:22271 (J;GB) 
Quantitative Chemical Analysis 
Gamma-resonance analysis of iron in spray-coated films, 
9:23013 (RA;SU;In Russian) 
Thermal Degradation 
Stability of plasma-sprayed coatings tested at White Sands 
Solar Facility, 9:22271 (J;GB) 
SQUID DEVICES 
Superconducting Quantum Interference Devices 
Noise 
Fundamental limits on squid technology, 9:23138 (BA;US) 
SRC PROCESS 
Demonstration Plants 
Confirmation test for gas/slurry flow in SRC-I coal 
liquefaction process. Internal R & D final report, 9:21719 
(R;US) 
Well installation and boring report for the proposed SRC-1 
facility at Newman, Kentucky, 9:21721 (R;US) 
Mathematical Models 
Optimization studies of various coal-conversion systems: a 
mathematical model for coal liquefaction in the solvent 
refined coal process. Final report, 9:21666 (R;US) 
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Optimization 

Optimization studies of various coal-conversion systems: a 
mathematical model for coal liquefaction in the solvent 
refined coal process. Final report, 9:21666 (R;US) 

Studies in coal liquefaction with application to the SRC and 
related processes. Final report, November 1978-September 
1983, 9:21669 (R;US) 

Waste Water 

Wilsonville wastewater sampling program. Final report, 

9:21720 (R;US) 
SRC-II PROCESS 
Coal Liquids 

Kinetics and mechanism of catalytic hydroprocessing of 
components of coal-derived liquids. Nineteenth quarterly 
report, November 16, 1983-February 15, 1984, 9:21672 
(R;US) 

Synthetic fuel aromaticity and staged combustion, 9:21724 
(R;US) 

Mathematical Models 

Optimization studies of various coal-conversion systems: a 
mathematical model for coal liquefaction in the solvent 
refined coal process. Final report, 9:21666 (R;US) 

Optimization 

Optimization studies of various coal-conversion systems: a 
mathematical mcdel for coal liquefaction in the solvent 
refined coal process. Final report, 9:21666 (R;US) 

SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STABILITY 
Numerical Solution 
Stability of explicit Runge-Kutta methods, 9:24400 (R;US) 
STAINLESS STEEL-304 
Friction 

Effects of N* implantation on the wear and friction of type 304 

and 15-5 PH stainless steels, 9:22919 (J;CH) 
Ion Implantation 

Effects of N* implantation on the wear and friction of type 304 
and 15-5 PH stainless steels, 9:22919 (J;CH) 

Microstructure of type 304 stainless steel implanted with 
titanium and carbon and its relation to friction and wear 
tests, 9:22918 (J;CH) 

Mechanical Tests 

Metallographic examinations of Type 304 stainless steel (heat 
9T2796) tested in high-temperature uniaxial and multiaxial 
experiments, 9:22904 (R;US) 

Microstructure 

Metallographic examinations of Type 304 stainless steel (heat 
9T2796) tested in high-temperature uniaxial and multiaxial 
experiments, 9:22904 (R;US) 

Microstructure of type 304 stainless steel implanted with 
titanium and carbon and its relation to friction and wear 
tests, 9:22918 (J;CH) 

Wear 

Effects of N* implantation on the wear and friction of type 304 

and 15-5 PH stainless steels, 9:22919 (J;CH) 
STAINLESS STEEL-304L 
Crack Propagation 

Fatigue test results of flat plate specimens with surface cracks 
and evaluation of crack growth in structural components, 
9:23193 (R;JP;In Japanese) 

Fatigue 

Fatigue test results of flat plate specimens with surface cracks 
and evaluation of crack growth in structural components, 
9:23193 (R;JP;In Japanese) 

STAINLESS STEEL-316 
Corrosion 

Liquid metal corrosion considerations in alloy development, 

9:22861 (R;US) 
Creep 

Direct evidence for stress-enhanced swelling in type 316 
stainless steel, 9:22926 (J;NL) 

Thermal ratcheting and creep damage, 9:22856 (R;FR) 

Density , 

Direct evidence for stress-enhanced swelling in type 316 

stainless steel, 9:22926 (J;NL) 
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Fuel-Cladding Interactions 
Application of a unified deformation rate law to stress 
relaxation of AISI-type 316 stainless steel, 9:22427 (J;US) 
Materials Testing 
Experimental procedure for the characterization of cyclic 
behavior from very thin plate specimens, 9:23187 (R;FR) 
Physical Radiation Effects 
Application of a unified deformation rate law to stress 
relaxation of AISI-type 316 stainless steel, 9:22427 (J;US) 
Direct evidence for stress-enhanced swelling in type 316 
stainless steel, 9:22926 (J;NL) 
Stability of the radiation-induced ‘y’ phase in 316 stainless steel, 
9:22928 (J;NL) 
Ratcheting 
Experimental procedure for the characterization of cyclic 
behavior from very thin plate specimens, 9:23187 (R;FR) 
Thermal ratcheting and creep damage, 9:22856 (R;FR) 
Stress Relaxation 
Application of a unified deformation rate law to stress 
relaxation of AISI-type 316 stainless steel, 9:22427 (J;US) 
Swelling 
Direct evidence for stress-enhanced swelling in type 316 
stainless steel, 9:22926 (J;NL) 
STAINLESS STEEL-316L 
Creep 
Review of activities in France in the field of mechanical 
properties of structural materials (stainless steel-316 L), 
9:22857 (R;FR) 
STAINLESS STEEL-440 
Friction 
Effects of N* implantation on the wear and friction of type 304 
and 15-5 PH stainless steels, 9:22919 (J;CH) 
Ion Implantation 
Effects of N* implantation on the wear and friction of type 304 
and 15-5 PH stainless steels, 9:22919 (J;CH) 
Wear 
Effects of N* implantation on the wear and friction of type 304 
and 15-5 PH stainless steels, 9:22919 (J;CH) 
STAINLESS STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 
STAINLESS STEEL-316L 
STAINLESS STEEL-440 


Corrosion Resistance 
Computer simulation of sensitization in stainless steels, 9:22912 
(R;US) 
Pitting Corrosion 
Protection potentials for pitting of stainless steel in neutral 
chloride solutions, 9:22932 (J;GB) 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC 
Accelerator Facilities 
NPAS Users Guide (Nuclear Physics at SLAC), 9:23303 
(R;US) 
STANFORD LINEAR ACCELERATOR CENTER 
Radiation Monitoring 
Annual environmental monitoring report, January-December 
1983, 9:23571 (R;US) 
STANFORD LINEAR COLLIDER 
Beam Monitors 
SLC BPM system maintenance and diagnostics manual, 
9:23305 (R;US) 
STAR EVOLUTION 


See also R PROCESS 
S PROCESS 


Nucleosynthesis 
Neutron capture cross sections of the stable xenon isotopes and 
their application in stellar nucleosynthesis, 9:24213 (RA;DE) 
STARCH 
Enzymatic Hydrolysis 
Fermentation guide for common grains: a step-by-step 
procedure for small-scale ethanol fuel production, 9:22118 
(R;US) 
START-UP (REACTOR) 
See REACTOR START-UP 
STATE BUILDINGS 
See PUBLIC BUILDINGS 


STATES (ENERGY) 
See ENERGY LEVELS 
STEADY-STATE FUSION REACTORS 
Feasibility Studies 
Some physical problems of RF heated tokamak plasma in a 
hybrid reactor regime, 9:24509 (R;CS) 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Acoustic Monitoring 
Experimental foundation for the steam generator leak detection 
possibility by acoustic noises, 9:22417 (R;SU;In Russian) 


Removal of secondary sludge from steam generators used in 
French 900 class nuclear power plants, 9:22345 (R;FR) 
Control Systems 
Control concept, 9:22189 (RA;DE) 


Increased coal use through new industrial boilers, 9:21841 
(BA;US) 
Design 
Steam generator, 9:22198 (RA;DE) 
Dryout 
Heat transfer in the post-dryout region of vertical and 
horizontal tubes uniformly heated, 9:22490 (R;DE;In 
German) 
Fabrication 
Increased coal use through new industrial boilers, 9:21841 
(BA;US) 
Failures 
Steam generator tube performance. Experience with water- 
cooled nuclear power reactors during 1980, 9:22337 (R;CA) 
Fluid-Structure Interactions 
Dynamic stability experiments in LMFBR steam generator 
tubes, 9:22431 (J;US) 
Heat Transfer 
Heat transfer in the post-dryout region of vertical and 
horizontal tubes uniformly heated, 9:22490 (R;DE;In 
German) 
Hydrodynamics 
Dynamic stability experiments in LMFBR steam generator 
tubes, 9:22431 (J;US) 
Leak Detectors 
Experimental foundation for the steam generator leak detection 
possibility by acoustic noises, 9:22417 (R;SU;In Russian) 
Meetings 
Workshop proceedings: replacement/repair of steam 
generators, 9:22342 (R;US) 
Performance 
Report on US-Japan 1983 meetings on steam generators, 
9:22497 (R;US) 
Steam generator, 9:22198 (RA;DE) 
Repair 
Workshop proceedings: replacement/repair of steam 
generators, 9:22342 (R;US) 
Simulation 
Homogeneous model for a saturated steam generator, 9:22356 
(RA;BR;In Portuguese) 
Specifications 
Reflux capsule steam generator for sodium cooled reactors, 
9:22414 (R;XA) 
Transients 
Homogeneous model for a saturated steam generator, 9:22356 
(RA;BR;In Portuguese) 
Tubes 
Steam generator tube performance. Experience with water- 
cooled nuclear power reactors during 1980, 9:22337 (R;CA) 
Study of thermal oscillations at the dryout front in half heated 
tubes, 9:22203 (R;US) 
STEAM INJECTION 
Additives 
SUPRI Heavy Oil Research Program. Seventh annual report, 
October 1, 1982-September 30, 1983, 9:21867 (R;US) 
Bench-Scale 
SUPRI Heavy Oil Research Program. Seventh annual report, 
October 1, 1982-September 30, 1983, 9:21867 (R;US) 





STEAM SYSTEMS 
Field Tests 


Field Tests 
Field experiment of steam drive with in-situ foaming. Annual 
report, October 1, 1982-September 30, 1983, 9:21865 (R;US) 
Steam Generation 
Cogeneration systems design for enhanced oil recovery. 
Volume 1. Summary. Final report, 9:21868 (R;US) 
Cogeneration systems design for enhanced oil recovery. 
Volume 2. Tosco site. Final report, 9:21869 (R;US) 
Cogeneration systems design for enhanced oil recovery. 
Volume 3. Conoco site. Final report, 9:21870 (R;US) 
STEAM SYSTEMS 
Stress Analysis 
Standard review plan for the review of safety analysis reports 
for nuclear power plants (PWR; BWR), 9:22437 (R;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A533-B 
Tensile Properties 
Influence of test temperature and strain rate on the mechanical 
properties of steel A533 B, 9:22911 (R;SE;In Swedish) 


See also AUSTENITIC STEELS 
FERRITIC STEELS 
NICKEL STEELS 
STAINLESS STEELS 


Brittleness 
Brittle tower steel in fabricated bends, 9:23191 (RA;US) 
Crack Propagation 
N -chanisms of microstructurally-influenced fatigue crack 
growth in dual-phase steels (Fe-2Si-0.1C), 9:22900 (R;US) 
Drawing 
Microstructure-mechanical property relationships of dual-phase 
steel wire, 9:22902 (R;US) 
Embrittlement 
Review on activities in France on irradiation embrittlement 
pressure vessel steels, 9:22340 (R;FR) 
Fatigue 
Mechanisms of microstructurally-influenced fatigue crack 
growth in dual-phase steels (Fe-2Si-0.1C), 9:22900 (R;US) 
Fracture Properties 
Examination of the size effects and data scatter observed in 
small-specimen cleavage fracture toughness testing, 9:23195 
(R;US) 
Hydrogen Embrittlement 
Investigation of the hydrogen susceptibility of steels used for 
the storage and transportation of gaseous hydrogen. 
Comparison of different testing methods, 9:22094 (R;XE;In 
German) 
Mechanical Properties 
Comparison of fatigue life prediction based on local strains and 
nominal stresses respectively, 9:22899 (R;DE;In German) 
Microstructure-mechanical property relationships of dual-phase 
steel wire, 9:22902 (R;US) 
Microstructure 
Microstructure-mechanical property relationships of dual-phase 
steel wire, 9:22902 (R;US) 
Physical Radiation Effects 
Review on activities in France on irradiation embrittlement 
pressure vessel steels, 9:22340 (R;FR) 
Sorptive Properties 
Sorption of selected radionuclides on various metal and 
polymeric materials, 9:23115 (J;GB) 
STELLARATORS 
Equilibrium Plasma 
Rapidly convergent algorithms for 3-D tandem and stellarator 
equilibria in the paraxial approximation, 9:24449 (R;US) 
Magnetic Field Configurations 
Equilibrium calculations for helical axis stellarators, 9:24514 
(R;US) 
Magnetic Fields 
Elimination of stochasticity in stellarators, 9:24521 (J;US) 
Optimization 
Elimination of stochasticity in stellarators, 9:24521 (J;US) 
STIMULATED EMISSION 
Cross Sections 
Dependence of the stimulated emission cross section of Yb** 
on host glass composition, 9:23161 (J;US) 
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STIMULATED EMISSION DEVICES 


See LASERS 
MASERS 


STOCHASTIC PROCESSES 
Time Dependence 
Asymptotic exit-time distributions, 9:24401 (J;US) 
STOCKPILES 
Bulk Density 
Coal pile density studies for inventory control (Coal; 
measuring methods), 9:21823 (R;US) 
STOMACH 
Biomedical Radiography 
About the classification of the roentgenologic record of the 
syndrome of the “ascendent loop”, 9:23641 (RA;BG;In 
Bulgarian) 
Criteria for roentgenologic evaluation of gastric and duodenal 
ulcus at their treatment, 9:23637 (RA;BG;In Bulgarian) 
Roentgenologic criteria for diagnostics of gastritis in gastric 
mucosa relief examination, 9:23636 (RA;BG;In Bulgarian) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
Construction 
Strategic Petroleum Reserve, 9:21899 (B;US) 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
Beam Bending Magnets 
Shunt resistance for deflecting magnets, 9:23319 (RA;JP;In 
Japanese) 
Beam Bunching 
Problems on bunching in electron storage ring, 9:23323 
(RA;JP;In Japanese) 
Single bunch operation and bunch characteristics in SOR, 
9:23322 (RA;JP;In Japanese) 
Buildings 
SOR-ring experiment building, 9:23318 (RA;JP;In Japanese) 
Electron Beams 
Intense electron ring formation for ion collective acceleration 
in an electron storage ring with a strong guiding magnetic 
field, 9:23257 (RA;SU;In Russian) 
Electron Cooling 
Considerations about an electron cooled storage ring for ‘ 
medium energy (polarized) protons and light ions, 9:23327 
(RA;DE) 
Magnetic field properties of the LEAR electron cooler, 
9:23325 (RA;DE) 
Status of the electron cooling device for LEAR, 9:23324 
(RA;DE) 
Ultra high vacuum test measurements on the LEAR electron 
cooler, 9:23326 (RA;DE) 
Failures 
SOR-ring failure, 9:23317 (RA;JP;In Japanese) 
Instability : 
Beam instability experienced in the beam line BL - 1 of SOR- 
ring, 9:23316 (RA;JP;In Japanese) 
Ion Beams 
Considerations about an electron cooled storage ring for 
medium energy (polarized) protons and light ions, 9:23327 
(RA;DE) 
Monochromators 
Fourth beam line, the 2M modified Vodar type 
monochrometer and the gas experiment at the SOR-RING, 
9:23315 (RA;JP;In Japanese) 
Research Programs 
Irradiation experiments at the third beam line of SOR-RING 
and a slant injection spectrometer with a place diffraction 
grating, 9:23314 (RA;JP;In Japanese) 
Soft X Radiation 
Fourth beam line, the 2M modified Vodar type 
monochrometer and the gas experiment at the SOR-RING, 
9:23315 (RA;JP;In Japanese) 





Measuring magnetic field nonlinearities in superconducting 
dipoles of the accelerator storage complex by the method of 
harmonic analysis, 9:23252 (R;SU;In Russian) 

Synchrotron Radiation 

Beam instability experienced in the beam line BL - 1 of SOR- 
ring, 9:23316 (RA;JP;In Japanese) 

Characteristics of a holographic diffraction grating grazing 
incidence spectrometer, 9:23321 (RA;JP;In Japanese) 

Data processing for BL - 1 duct of SOR - ring, 9:23287 
(RA;JP;In Japanese) 

Experience of the use of a modified Rowland spectrometer, 
9:23320 (RA;JP;In Japanese) 

Fourth beam line, the 2M modified Vodar type 
monochrometer and the gas experiment at the SOR-RING, 
9:23315 (RA;JP;In Japanese) 

Irradiation experiments at the third beam line of SOR-RING 
and a slant injection spectrometer with a place diffraction 
grating, 9:23314 (RA;JP;In Japanese) 

Operation of SOR (Synchrotron radiation) - ring, 9:23312 
(RA;JP;In Japanese) 

Photoelectron spectrometry in the second beam line of SOR - 
ring, 9:23313 (RA;JP;In Japanese) 

Problems on bunching in electron storage ring, 9:23323 
(RA;JP;In Japanese) 

Shunt resistance for deflecting magnets, 9:23319 (RA;JP;In 
Japanese) 

Single bunch operation and bunch characteristics in SOR, 
9:23322 (RA;JP;In Japanese) 

SOR-ring failure, 9:23317 (RA;JP;In Japanese) 

Ultraviolet Spectrometers 

Experience of the use of a modified Rowland spectrometer, 
9:23320 (RA;JP;In Japanese) 

Irradiation experiments at the third beam line of SOR-RING 
and a slant injection spectrometer with a place diffraction 
grating, 9:23314 (RA;JP;In Japanese) 

Photoelectron spectrometry in the second beam line of SOR - 
ring, 9:23313 (RA;JP;In Japanese) 

Vacuum Systems 

SOR-ring failure, 9:23317 (RA;JP;In Japanese) 

Ultra high vacuum test measurements on the LEAR electron 
cooler, 9:23326 (RA;DE) 

X-Ray S 
Characteristics of a holographic diffraction grating grazing 
incidence spectrometer, 9:23321 (RA;JP;In Japanese) 

STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORES 

See COMMERCIAL BUILDINGS 
STOVER 

See AGRICULTURAL WASTES 
STRATEGIC PETROLEUM RESERVE 

Feasibility evaluation alternatives for management of Strategic 
Petroleum Reserve Bayou Choctaw Caverns 15, 17 and 20, 
9:21897 (R;US) 

Administrative Procedures 
Strategic Petroleum Reserve and the Department of Energy’s 
baseline assessment, 9:21898 (B;US) 
Government Policies 
Strategic Petroleum Reserve, 9:21899 (B;US) 
t 

Allegations of diversion and substitution of crude oil. Bayou 
Choctaw Storage Site, Strategic Petroleum Reserve, 9:21896 
(R;US) 

Strategic Petroleum Reserve and the Department of Energy’s 
baseline assessment, 9:21898 (B;US) 

Storage Facilities 
Strategic Petroleum Reserve, 9:21899 (B;US) 
STRATOSPHERE 
Mixing 

Comments on The distribution of water vapor in the 

stratosphere’ by J.E. Harries, 9:23498 (J;US) 
Water Vapor 

Comments on ‘The distribution of water vapor in the 

stratosphere’ by J.E. Harries, 9:23498 (J;US) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 


STRIPED BASS 
Population Dynamics 
Age structured stochastic recruitment model for assessment of 
power plant impact (Simulation of striped bass population 
dynamics), 9:23573 (R;US) 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRIPPERS 
See BEAM STRIPPERS 
STRONG INTERACTIONS 
Gauge Invariance 
Introduction to gauge theories of the strong, weak, and 
electromagnetic interactions, 9:24004 (BA;US) 
STRONTIUM 85 
Adsorption 
Sorption of selected radionuclides on various metal and 
polymeric materials, 9:23115 (J;GB) 
Biological Effects 
Study of the biological effects of cerium 144 and strontium 85 
in rats at their combined application with the organic 
phosphorus pesticide phozalon ("agria 1060”), 9:23712 
(RA;BG;In Bulgarian) 
Diagnostic Uses 
Strontium 85 and cerium 144 kinetics at their combined 
administration with organic phosphorus pesticide phozalon 
("Agria 1060”), 9:23665 (RA;BG;In Bulgarian) 
STRONTIUM 86 TARGET 
Photonuclear Reactions 
Isomeric ratios of photonuclear reaction yields for gamma 
radiation analysis, 9:24120 (RA;SU;In Russian) 
STRONTIUM 90 
Adsorption 
Defense waste salt disposal at the Savannah River Plant, 
9:22006 (R;US) 
Biological Radiation Effects 
Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
Contamination 
Cesium-137 and strontium-90 in dairy milk. Quarterly report 
lst and 2nd quarter 1983, 9:23555 (R;SE;In Swedish) 
Delayed Radiation Effects 
Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
Ingestion 
Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
Precipitation 
Soda ash treatment of a strontium-90-contaminated 
groundwater seep, 9:23572 (J;US) 
Radiochemical Analysis 
Uranium and 7**Ra in human bone from Russia, 9:23734 
(J;GB) 
Radioecological Concentration 
a-B-y spectrometer for directing decontamination of soils, 
9:23556 (J;GB) 
Cesium-137 and strontium-90 in dairy milk. Quarterly report 
1st and 2nd quarter 1983, 9:23555 (R;SE;In Swedish) 
Soda ash treatment of a strontium-90-contaminated 
groundwater seep, 9:23572 (J;US) 
Temporal Dose Distributions 
Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
Toxicity 
Effects of Sr and ?**Ra on the beagle eye, 9:23721 (RA;US) 
STRONTIUM OXIDES 
Formation Heat 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUQOs, SrsUO¢, BasUOs, 
SrsNpOsz and BasNpOg, 9:23110 (J;GB) 
Stability 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUOs, SrsUO¢, BasUOz, 
SrsNpOg¢ and BasNpOg, 9:23110 (J;GB) 





STRUCTURAL BEAMS 
Hydrodynamics 


STRUCTURAL BEAMS 
H 


ydrodynamics ] ‘ 

Consistent hydrodynamic mass for parallel prismatic beams in 
a fluid-filled container, 9:23131 (R;US) 

STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURAL MODELS 
Solubility 

Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984 
(Aromatic nuclei either directly linked or bridged by 
methylene, hydroxymethylene, or ether groups), 9:21770 
(R;US) 

Synthesis 

Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984 
(Aromatic nuclei either directly linked or bridged by 
methylene, hydroxymethylene, or ether groups), 9:21770 
(R;US) 

STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURE FUNCTIONS 
Bag Model 
Effect of confinement size on nuclear structure functions, 
9:24353 (R;GB) 

STRUCTURE (MOLECULAR) 

See MOLECULAR STRUCTURE 
STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STYRENE 

Chemical Radiation Effects 

Interaction of beta particles with organic liquids in the 
presence of vinyl monomers. I. Experimental results. 
Technical report, 9:23076 (R;US) 

Interaction of beta particles with organic liquids in the 
presence of vinyl monomers. II. theory for a point source. 
Technical report, 9:23077 (R;US) 

STYRENE-DIVINYLBENZENE COPOLYMER 
See POLYSTYRENE-DVB 
SUBCRITICAL ASSEMBLIES 
Neutron Radiography 

Performance of the Mound Facility Californium Multiplier, 

9:22551 (BA;NL) 
Performance 
Performance of the Mound Facility Californium Multiplier, 
9:22551 (BA;NL) 

SUBSIDENCE (GROUND) 

See GROUND SUBSIDENCE 
SUBURBS 

See URBAN AREAS 
SUCROSE 

See SACCHAROSE 
SUGAR 

See SACCHAROSE 
SUGARS 

See SACCHARIDES 
SULFATES 

See also BISMUTH SULFATES 

POTASSIUM SULFATES 


SODIUM SULFATES 
ZINC SULFATES 


Atmospheric Chemistry 
Residence times in reservoirs under non-steady-state 
conditions: application to atmospheric SO2 and aerosol 
sulfate, 9:23528 (J;SE) 


Relationships among ir § \luminum, carbon, and sulfate in a 
variety of forest soih, 3546 (J;US) 
Concentration Ratio 
Residence times in reservoirs under non-steady-state 
conditions: application to atmospheric SO2 and aerosol 
sulfate, 9:23528 (J;SE) 
Deposition 
Residence times in reservoirs under non-steady-state 
conditions: application to atmospheric SO2 and aerosol 
sulfate, 9:23528 (J;SE) 
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Removal 

Residence times in reservoirs under non-steady-state 
conditions: application to atmospheric SO2 and aerosol 
sulfate, 9:23528 (J;SE) 

SULFITES 

Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Quantitative Chemical Analysis 
Determination of S(IV) in particulate matter, 9:23511 (RA;US) 
SULFUR 
Ecological Concentration 
Coal conversion solid waste disposal, 9:21801 (BA;US) 
Isotope Ratio 
Feasibility tests on the use of a quadrupole mass spectrometer 
for sulphur isotope determinations, 9:23008 (RA;CA) 
Quantitative Chemical Analysis 
Determination of S(IV) in particulate matter, 9:23511 (RA;US) 
SULFUR 32 
Energy Levels 

Analysis of polarization phenomena in proton inelastic 
scattering with excitation of different 4* states of **Mg and 
328, 9:24111 (RA;SU;In Russian) 

Mass Spectroscopy 

Feasibility tests on the use of a quadrupole mass spectrometer 

for sulphur isotope determinations, 9:23008 (RA;CA) 
SULFUR 32 TARGET 
Proton Reactions 

Analysis of polarization phenomena in proton inelastic 
scattering with excitation of different 4* states of 7*Mg and 
82S, 9:24111 (RA;SU;In Russian) 

SULFUR 33 
Mass Spectroscopy 

Feasibility tests on the use of a quadrupole mass spectrometer 

for sulphur isotope determinations, 9:23008 (RA;CA) 
SULFUR 34 
Mass Spectroscopy 

Feasibility tests on the use of a quadrupole mass spectrometer 

for sulphur isotope determinations, 9:23008 (RA;CA) 
SULFUR 36 TARGET 
Deuteron Reactions 
Q values of reaction **S(d,p)°7S up to 6.4 MeV excitation, 
9:24099 (RA;CS;In Czech) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 
Air Pollution Control 

Control of criteria and non-criteria pollutants from coal/liquid 
mixture combustion. Final report Nov 81-Nov 82, 9:21792 
(R;US) 

Anions 

Laser photoelectron spectroscopy of ions. Progress report, 

August 1, 1983-July 31, 1984, 9:23120 (R;US) 
Atmospheric Chemistry . 

Residence times in reservoirs under non-steady-state 
conditions: application to atmospheric SO2 and aerosol 
sulfate, 9:23528 (J;SE) 

Chemical Properties 

Air quality criteria for storage of paper-based archival records, 

9:23540 (R;US) 
Concentration Ratio 

Residence times in reservoirs under non-steady-state 
conditions: application to atmospheric SO: and aerosol 
sulfate, 9:23528 (J;SE) 

Deposition 

Residence times in reservoirs under non-steady-state 
conditions: application to atmospheric SO: and aerosol 
sulfate, 9:23528 (J;SE) 

Environmental Transport 

Data base for plumes with significant plume and background 
particle scattering. Interim report, Jun 80-Jun 82, 9:23507 
(R;US) 

Indoor Air Pollution 

Measurement of the concentration of sulfur dioxide, nitrogen 
oxides, and ozone in the national archives building. Final 
report, 9:23505 (R;US) 
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Monitoring 
Manual on indoor air quality. Final report, 9:23503 (R;US) 
Pollution Sources 

Acidic deposition: review of current knowledge, 9:23523 

(BA;US) 
Radiolysis 

Influence of electrical fields on the G-values of the radiation- 
induced SO:2- and O2-oxidation and H2O-decomposition in 
gas systems, 9:23098 (RA;HU) 

Removal 

Evaluation and status of flue gas desulfurization systems. Final 
report (Describes 189 processes and lists developers and 
vendors), 9:22304 (R;US) 

Residence times in reservoirs under non-steady-state 
conditions: application to atmospheric SO: and aerosol 
sulfate, 9:23528 (J;SE) 

SULFUR FLUORIDES 
Ton-Molecule Collisions 
Energy dependence of mode resolved vibrational excitation in 
H*/CF, and SF collisions, 9:23880 (RA;DE) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s*2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Ton-Atom Collisions 

Correlated charge changing interactions and K x-ray emission 
in ion-atom collisions. Progress report, August 15, 1983- 
March 15, 1984, 9:23906 (R;US) 

SULFUR OXIDES 
See also SULFUR DIOXIDE 
Pollution Regulations 

Draft environmental impact statement sulfur oxides emissions 
from fluid catalytic cracking unit regenerators: background 
information for proposed standards. Final report, 9:21892 
(R;US) 

SULFUR SULFIDES 
See SULFUR 
SUN 
Chemical Composition 
Solar mercury abundance, 9:23792 (RA;DE) 
Shape 

Effect of sun shape on flux distribution and intercept factor, 

9:22176 (RA;DE) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPER PHENIX REACTOR 
Reactor Vessels 

Creep behavior in variable conditions fo austenoferritic welded 
joints, 9:22397 (R;FR;In French) 

In service inspection for Superphenix vessels development of 
ultrasonic techniques available at high temperature, 9:22398 


See HEAT RESISTING ALLOYS 
SUPERCONDUCTING CABLES 
Eddy Currents 
Eddy currents in multicore superconductors with a rectangular 
cross section, 9:23133 (R;SU;In Russian) 
SUPERCONDUCTING MAGNETS 
Control Systems 
Control system for current input into superconducting 
magnets, 9:23134 (R;SU;In Russian) 
Design 
Design study of NbsSn impregnated advanced accelerator 
dipole magnet. Final report, 9:23228 (R;US) 
Superconducting magnetic separators for the mineral industry, 
9:21961 (RA;ZA) 
Magnetic Fields 
Measuring magnetic field nonlinearities in superconducting 
dipoles of the accelerator storage complex by the method of 
harmonic analysis, 9:23252 (R;SU;In Russian) 


SUPERCONDUCTING QUANTUM INTERFERENCE DEVI 
See SQUID DEVICES 
SUPERCONDUCTORS 
Ferromagnetism 
Temperature-dependent sinusoidal magnetic order in the 
superconductor HoMogSes, 9:22993 (J;US) 
Manuals 
Handbook of electronic materials. Volume 4. Niobium alloys 
and compounds, 9:22849 (R;US) 
Metastable States 
Metastable superconducting pairs with large momentum. Final 
scientific report, 15 February 82-15 January 83, 9:24389 
(R;US) 
Neutron Diffraction 
Temperature-dependent sinusoidal magnetic order in the - 
superconductor HoMoeSées, 9:22993 (J;US) 
Transition Temperature 
Effect of Anderson magnetic impurities on superconducting 
alloys, 9:24391 (R;IT) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERSYMMETRY 
S Matrix 
Unitary S-matrix in the supersymmetry theory, 9:24011 
(R;SU;In Russian) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY DISRUPTION 
Economic Impact 
Oil imports: the USA’s Achilles’ heel in geopolitics, 9:21890 
(J;GB) 
Vulnerability 
Oil imports: the USA’s Achilles’ heel in geopolitics, 9:21890 
(J;GB) 
SUPPORTS 
See also FOUNDATIONS 
Stress Analysis 
Application of the limit analysis and of the reference stress 
method to stiffened welded structures, 9:22491 (R;XE;In 
French) 
SURFACE BARRIER DETECTORS 
Physical Radiation Effects 
Peculiarities of changing protoelectric properties of silicon 
surface-barrier diodes under neutron and gamma irradiation, 
9:23437 (RA;SU;In Russian) 
SURFACE MINING 
Environmental Effects 
Utilization of surface mine ponds in East Tennessee by 
breeding amphibians, 9:21791 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
PONDS 
SWIMMING POOLS 
WATER RESERVOIRS 
Acidification 
Regional perspective on aquatic effects of acid deposition, 
9:23522 (BA;US) 
Aeration 
Techniques for reaeration of hydropower releases. Final 
report, 9:22128 (R;US) 
Radiodisinfestation 
Radiation treatment of sewage and surface waters, 9:22086 


(RA;HU) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS 
Adsorption 


Kinetics of adsorption of surface active agents at gas-liquid 
surfaces, 9:23064 (J;GB) 
Performance Testing 
Laboratory tests for selecting wetting agents for coal dust 
control. Report of investigations/1983, 9:21811 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 





SURVEY (RADIOACTIVITY) 
Energy Policy 


SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Energy Policy 

Energy research after the year 1984. Basis of planning for 
government support to energy research after the 30th of 
June 1984, 9:22670 (R;SE;In Swedish) 

Heat supply of metropolitan areas. A memo prepared by the 
Dept. of Industry, 9:22687 (R;SE;In Swedish) 

Federal Assistance Programs 

Basic resources and qualifications of the division of energy 

technology at Studsvik, 9:22672 (R;SE;In Swedish) 
Radiation Monitoring 

Air-borne particulate radioactivity in Sweden. Ist quarter 1983, 

9:23533 (R;SE;In Swedish) 
Radioactive Waste 

Report of comment to the Nuclear Power Inspectorate 
concerning the final waste repository at Forsmark (SFR), 
9:22041 (R;SE;In Swedish) 

Transportation Systems 

Planning of energy research after June 30th 1984. Part- 
program of procedures in the transportation system, 9:22779 
(R;SE;In Swedish) 

Wind 

Winds in Sweden. Evaluation of wind measurement on high 
masts and surveying of wind energy in southern Sweden, 
9:22292 (R;SE;In Swedish) 

SWIMMING POOLS 
Solar Water Heating 

Dual purpose solar collectors. Final technical report, 9:22252 
(R;US) 

Wilmington swim school solar installation. Acceptance test 
plan report operation and maintenance manual. Final design 
report, 9:22239 (R;US) 

SWITCHES 
Operation 

Experimental investigation of a magnetic gate as a 

multimegampere, vacuum opening switch, 9:23219 (J;US) 
Vacuum Systems 

Experimental investigation of a magnetic gate as a 

multimegampere, vacuum opening switch, 9:23219 (J;US) 


SWITZERLAND 
Hydrothermal Systems 
Hydrology, geochemistry and geothermal aspects of the 
thermal waters from Switzerland and adjacent alpine 
regions, 9:22279 (J;NL) 
SYNCHROTRON RADIATION 
Holography 
Possibilities for x-ray holography using synchrotron radiation, 
9:24360 (R;US) 
SYNCHROTRON RADIATION SOURCES 
Pulse Techniques 
Current status and future scope of the use of pulse character of 
synchrotron radiation, 9:22089 (RA;JP;In Japanese) 
SYNOVIA 
See BONE JOINTS 
SYNROC 
See SYNTHETIC ROCKS 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
Chemical Composition 
Chemical comparisons of liquid fuel produced by 
thermochemical liquefaction of various biomass materials, 
9:22105 (J;US) 
Energy Models 
Global models for synthetic fuels planning, 9:22654 (R;US) 


Chemical effects in vaporizing synthetic fuels. Final report, 
June 23-November 30, 1981, 9:21765 (R;US) 
Political Aspects 
Oil imports: the USA's Achilles’ heel in geopolitics, 9:21890 
(J;GB) 
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Production 
Coal gasification in the United States: Present and future, 
9:21754 (J;US) 
Pyrolysis 
Chemical effects in vaporizing synthetic fuels. Final report, 
June 23-November 30, 1981, 9:21765 (R;US) 
Resource Potential 
Global models for synthetic fuels planning, 9:22654 (R;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHETIC ROCKS 
Dilatometry 
Precision digital dilatometry: a microcomputer-based approach 
to sintering studies. Final technical report (SYNROC 
Process), 9:22002 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYRIAN HAMSTER 
See HAMSTERS 


TACHYONS 
Phase Space 
Phase-space of tachyons, 9:24009 (R;SU) 
TADPOLES 
See AMPHIBIANS 
TAILINGS 
Solid residue separated in the preparation of various products. 
See also MILL TAILINGS 
Reprocessing 
Ergo - the retreatment of tailings on a massive scale, 9:21976 
(RA;ZA) 
Simulation 
Physical modeling of marginally stable tailings dams using 
centrifuge simulation techniques, 9:21784 (R;US) 
Site Selection 
Site selection and design options of mining and metallurgical 
institutions, 9:21997 (RA;ZA) 
TANDEM MIRROR DEVICES 
See TMX DEVICES 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 


See also TARA DEVICES 
TMX DEVICES 


Bibliographies 

World survey of magnetic mirror confinement research 

facilities, 9:24499 (R;US) 
Electron Drift 

Bounce frequency electron pumping for potential enhancement 
in tandem mirror plugs, 9:24417 (RA;US) 

Stochastic motion of mirror confined electrons by a frequency 
modulated wave, 9:24415 (RA;US) 

ICR Heating 

ICRF antenna coupling theory for the central-cell of a tandem 
mirror, 9:24492 (RA;US) 

Monte Carlo studies of tandem mirror plasmas interacting with 
waves in the Ion Cyclotron Range of Frequencies (ICRF). 
Progress report, January 1-March 31, 1984, 9:24423 (R;US) 

Magnet Coils 

Magnet alignment methods for the TARA and constance 

mirror machines, 9:24490 (RA;US) 
Meetings 
Compiled poster session presentations of the TARA & 
constance groups, 9:24488 (R;US) 
Plasma Confinement 
Bounce frequency ion pump out, 9:24409 (RA;US) 
Thermal Barriers 

Bounce frequency ion pump out, 9:24409 (RA;US) 

Transport Theory f 

Fokker-Planck studies of the Constance B plasma, 9:24407 
(RA;US) 
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Trapped-Particle Instability 
Collisional effects on trapped particle modes in tandem 
mirrors, 9:24412 (RA;US) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 
Design 
Liquid-hydrogen storage and refueling for automotive 
applications, 9:22095 (J;US) 
Heat Losses 
Sodium cycle, storage, trace heating, 9:22197 (RA;DE) 
TANTALUM 
Separation Processes 
Separation of rare earths from tantalum foil, 9:23019 
(RA;SU;In Russian) 
TANTALUM 180 TARGET 
Neutron Reactions 
sup(178,) sup(179,) ‘°°Hf and '®°Ta(n,y) cross sections and 
their contribution to stellar nucleosynthesis, 9:24243 
(RA;DE) 
TANTALUM 181 
L Conversion 
Determination of internal conversion line intensity ratios on L 
subshells for 133 keV in sup(181)Ta, 9:24241 (RA;SU;In 
Russian) 
Quadrupole Moments 
Quadrupole interaction of 1*'Ta in the Laves cubic phases, 
9:24229 (RA;SU;In Russian) 
TANTALUM OXIDES 
Corrosion Resistance 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
Thermal Stresses 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
TAR 
Toxicity 
Mutagenic and toxic activity of environmental effluents from 
underground coal gasification experiments, 9:23759 (J;US) 
TAR SANDS 
See OIL SANDS 
TARA DEVICES 
Control Systems 
TARA control, data acquisition and analysis system, 9:24491 
(RA;US) 
Data Acquisition Systems 
TARA base case diagnostic set, 9:24411 (RA;US) 
TARA control, data acquisition and analysis system, 9:24491 
(RA;US) 
Design 
TARA tandem mirror reactor design study, 9:24495 (RA;US) 
ECR Heating 
Electron cyclotron heating in the TARA axiplug, 9:24413 
(RA;US) 
Ion Sources 
Experimental characterization of the arc discharge in the 
TARA neutral beam ion source, 9:24494 (RA;US) 
Magnet Coils 
Comparing TARA endplugs with deuterium and hydrogen 
neutral beams, 9:24489 (RA;US) 
Magnet alignment methods for the TARA and constance 
mirror machines, 9:24490 (RA;US) 
Meetings 
Compiled poster session presentations of the TARA & 
constance groups, 9:24488 (R;US) 
Neutral Atom Beam Injection 
TARA beamline and injection system, 9:24493 (RA;US) 
Plasma Confinement 
Bounce frequency ion pump out, 9:24409 (RA;US) 
Plasma Diagnostics 
TARA base case diagnostic set, 9:24411 (RA;US) 
Use of high frequency gyrotron radiation for collective 
scattering in TARA, 9:24406 (RA;US) 
Plasma Microinstabilities 
Microstability of the TARA axicell, 9:24408 (RA;US) 
Plugging 
Comparing TARA endplugs with deuterium and hydrogen 
neutral beams, 9:24489 (RA;US) 


TEFLON 
Physical Radiation Effects 


Thermal Barriers 
Bounce frequency ion pump out, 9:24409 (RA;US) 
Trapped-Particle Instability 

Collisional effects on trapped particle modes in tandem 
mirrors, 9:24412 (RA;US) 

Effect of equilibrium radial electric field on the trapped 
particle instability in tandem mirrors, 9:24410 (RA;US) 

TARGET CHAMBERS 

Isotope Production 
Isotope production for medical applications, 9:23299 (RA;DE) 
TAXES 

Decision Making 

Increased energy prices: energy savings and equity aspects. 
Final report, 9:22661 (R;US) 

TBP 
Radiolysis 

Radiolysis of tributyl phosphate in presence of plutonium and 
uranium (Alpha particles and gamma radiation), 9:23097 
(RA;HU) 

TEA 
See BEVERAGES 
TEARING INSTABILITY 

Effect of diamagnetic rotation on the nonlinear coupling of 
tearing modes, 9:24455 (J;US) 

Nonlinear interaction of tearing modes: a comparison between 
the tokamak and the reversed field pinch configurations, 
9:24446 (R;US) 

TECHNETIUM 
Abundance 
Abundance of technetium in stars, 9:23791 (RA;DE) 
Geochemistry 

Solubility of technetium in geochemical systems, 9:23790 

(R;SE) 
Solubility 

Solubility of technetium in geochemical systems, 9:23790 

(R;SE) 
Sorption 

Evaluation of radionuclide geochemical information developed 
by DOE high-level nuclear waste repository site projects. 
Annual progress report, October 1982-September 1983, 
9:22018 (R;US) 

TECHNETIUM 99 
Lethal Doses 

Radiation dosimetry and chemical toxicity considerations for 

®Tc, 9:23735 (J;GB) 
Retention Functions 

Radiation dosimetry and chemical toxicity considerations for 

Tc, 9:23735 (J;GB) 
Tissue Distribution 

Radiation dosimetry and chemical toxicity considerations for 

Tc, 9:23735 (J;GB) 
Uptake 

Utilization of a gamma camera in research of the concentration 

in marine products, 9:23717 (RA;JP;In Japanese) 
TECHNICAL INFORMATION CENTER 
Text Editors 

Integrated record input system (IRIS) for the DOE/Technical 

Information Center, 9:24561 (R;US) 
TECHNOLOGY ASSESSMENT 

Energy Systems Analysis and Technology Assessment 
Program. Brookhaven Energy System Optimization Model, 
9:22653 (R;US) 

TECHNOLOGY TRANSFER 
International Cooperation 
Team work on international projects, 9:22674 (R;FR) 
Licensing 
Inventions licensed for the marketplace, 9:22675 (J;US) 
TEFLON 
Chemical Radiation Effects 

Thermoluminescence of gamma-irradiated 

polytetrafluoroethylene, 9:23096 (RA;HU) 
Physical Radiation Effects 

Damage thresholds of fused silica, plastics and KDP crystals 

measured with 0.6-ns 355-nm pulses, 9:22983 (R;US) 





TELESCOPE COUNTERS 
Sorptive Properties 


Sorptive Properties 
Sorption of selected radionuclides on various metal and 
polymeric materials, 9:23115 (J;GB) 
TELESCOPE COUNTERS 
t 
Control of alignment of a multidetector system by means of 
Rutherford scattering, 9:23381 (RA;SU;In Russian) 
Performance 
Properties of a AE/E telescope for neutron flux determination, 
9:23410 (RA;DE) 
Rutherford Scattering 
Control of alignment of a multidetector system by means of 
Rutherford scattering, 9:23381 (RA;SU;In Russian) 
TELEVISION CAMERAS 
Performance 
Video imaging system for microscopy: technical aspects, 
9:23199 (BA;US) 
TELLURIUM 117 
Beta-Plus Decay 
Study on the '!’Te radioactive decay, 9:24187 (RA;SU;In 


Russian) 
TELLURIUM 128 TARGET 
Alpha Reactions 
Gamma radiation spectra at bombardment of !*°Te and °Te 
by a particles, 9:24188 (RA;SU;In Russian) 
TELLURIUM 130 TARGET 
Alpha Reactions 
Gamma radiation spectra at bombardment of !**Te and '°Te 
by a particles, 9:24188 (RA;SU;In Russian) 
TEMPERATURE (TRANSITION) 
See TRANSITION TEMPERATURE 


Strontium-90 and radium-226 toxicity: experimental design and 
current status, 9:23720 (RA;US) 
EE 


Coal Mines 
Utilization of surface mine ponds in East Tennessee by 
breeding amphibians, 9:21791 (R;US) 
TENNESSEE VALLEY AUTHORITY 
Radioactive Waste Management 
Integrated cask storage systems for storage, transportation, and 
disposal of spent nuclear fuel, 9:21986 (R;US) 


Programs 
Advanced fossil technologies, 9:21786 (BA;US) 
TENSOR MESONS 
Rest Mass 
Glueball masses on large lattices, 9:23983 (R;DE) 
TERBIUM 146 
Mass Difference 
Difference mass measurements of rare- earth nuclide isobars far 
from beta-stability band, 9:24189 (RA;SU;In Russian) 
TERBIUM 147 
Energy Levels 
Decay of '’Dy, 9:24198 (RA;SU;In Russian) 
Excited states of the *7Tb nucleus, 9:24197 (RA;SU;In 
Russian) 
TERBIUM 157 
Energy Levels 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
Energy-Level Transitions 
Nuclear data sheets for A = 157, 9:24246 (J;US) 
TERBIUM 161 
Beta-Minus Decay 
Study on the radioactive decay of nuclides with A= 161, 
9:24234 (RA;SU;In Russian) 
TERMINAL FACILITIES 
Constraints 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
Environmental Effects 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
ECOSYSTEMS 
Mathematical Models 
Agricultural ecosystems, 9:23688 (R;US) 
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TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
Data Acquisition Systems 
Operations manual for the data acquisition and reduction 
system, Area III Actuator Test Facility, 9:23135 (R;US) 
Technology Transfer 
EPRI test centers: full-scale experience for new technologies, 
9:22701 (J;US) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAFLUOROMETHANE 
See CARBON TETRAFLUORIDE 
TETRAHYDROFURAN 
Detection 
Monitoring of electrochemically inactive compounds by 
amperometric toxic gas sensors, 9:23501 (R;US) 
Solvent Properties 
Advanced coal liquefaction catalyst development. Quarterly 
progress report No. 7, April 1-June 30, 1983, 9:21725 (R;US) 
Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984, 9:21770 
(R;US) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Chemical Reactions 
New reducing system: calcium metal in amines. Reduction of 
aromatic hydrocarbons, 9:23061 (J;US) 
Contamination 
Role of preasphaltenes in coal conversion reactions. Third 
quarterly report, 9:21767 (R;US) 
Purification 
Role of preasphaltenes in coal conversion reactions. Third 
quarterly report, 9:21767 (R;US) 
1,2,4,5-TETRAMETHYLBENZENE 
See DURENE 
TEXAS 
Coal Deposits 
Numerical modeling: a site selection tool for in-situ gasification 
of Texas lignite, 9:21690 (RA;US) 
TEXAS COLLEGE STATION TRAINING REACTOR 
See NSCR REACTOR 
TEXT EDITORS 
Design 
Integrated record input system (IRIS) for the DOE/Technical 
Information Center, 9:24561 (R;US) 
TEXTILE INDUSTRY 
Cogeneration 
Cogeneration handbook for the textile industry (Contains 
glossary), 9:22808 (R;US) 
TEXTOR TOKAMAK 
Limiters 
Design and construction of the movable limiters for holding 
the plasma in position in the nuclear fusion experiment 
TEXTOR, 9:24511 (R;DE;In German) 
Neutral iron densities in front of a reference limiter in 
TEXTOR, 9:24510 (R;DE) 
THALASSEMIA 
Diagnosis 
Application of nuclear resonance scattering for in vivo 
measurements, 9:23597 (R;US) 
THALLIUM 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
THALLIUM 205 
Energy Levels 
Transient magnetic fields and M1 properties of nuclei near 
208 Pb, 9:24260 (R;CA) 
Muonic Atoms 
Hyperfine splitting in muonic atoms in the theory of finite 
Fermi systems, 9:24253 (RA;SU;In Russian) 
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THERMAL DECAY TIME LOG 
See NEUTRON-GAMMA LOGGING 
THERMAL EFFLUENTS 
Algorithms 
Calculation of fluid circulation patterns in the vicinity of 
submerged jets using ORSMAC, 9:23171 (R;US) 
Diffusion 
GAFETTA a Galerkin asymmetric finite element thermal 
transport aquifer model. MESHGEN a mesh generator for 
GAFETTA, 9:23774 (R;SE) 
THERMAL ENERGY STORAGE EQUIPMENT 
Performance Testing 
Methods of testing thermal storage devices with electrical 
input and thermal output based on thermal performance. 
Final performance report, 9:22633 (R;US) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL INSULATION 
Fire Resistance 
Investigation of the fire performance of building insulation in 
full-scale and laboratory fire tests, 9:22760 (R;US) 
Materials Testing 
Investigation of the fire performance of building insulation in 


full-scale and laboratory fire tests, 9:22760 (R;US) 
Research Programs 
ORNL research programs on refrigeration systems, ECUT 
materials and tribology, 9:22756 (R;US) 
THERMAL NEUTRONS 
Sensitivity Analysis 
Sensitivity of reactor integral parameters to yy parameter of 
resolved resonances of fertile isotopes and to the a values, in 
thermal and epithermal spectra, 9:22475 (RA;BR;In 
Portuguese) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Rulemaking for small power production and cogeneration 
facilities: qualifying status/rates and exemptions (Dockets 
No. RM79-54 and RM79-55). Environmental assessment, 
9:22693 (R;US) 
Heat Distribution Systems 
District heating and cooling systems for communities through 
power plant retrofit distribution network, Phase 2. Final 
report, March 1, 1980-January 31, 1984. Volume 5, 
Appendix A, 9:22823 (R;US) 
Retrofitting 
Moorhead District Heating Project. Reference design, 
Executive Summary, 9:22825 (R;US) 
THERMAL RADIATION 
Simulators 
Construction and fielding of TRS (thermal radiation 
simulation) units for the Mill Race high explosive event. 
Project officer's report, 9:23462 (R;US) 
THERMAL REACTORS 
See also ANGRA-1 REACTOR 
ARBUS REACTOR 
ATUCHA REACTOR 
BR-3 REACTOR 
CANDU TYPE REACTORS 
CIRENE REACTOR 
DRAGON REACTOR 
FR-2 REACTOR 
HFIR REACTOR 
IEAR-1 REACTOR 
JATR REACTOR 
KUHFR REACTOR 
LWBR TYPE REACTORS 
MTR REACTOR 
NBSR REACTOR 
OSIRIS REACTOR 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
TREAT REACTOR 
TSURUGA REACTOR 
UMNE-1 REACTOR 
VERMONT YANKEE REACTOR 


VHTR REACTOR 

VK-50 REACTOR 

WAGR REACTOR 

WINDSCALE PRODUCTION REACTORS 
WNP-2 REACTOR 

WWER TYPE REACTORS 


Codes 
SRAC: JAERI thermal reactor standard code system for 
reactor design and analysis, 9:22476 (R;JP) 


SRAC: JAERI thermal reactor standard code system for 
reactor design and analysis, 9:22476 (R;JP) 
Reactor Kinetics 
SRAC: JAERI thermal reactor standard code system for 
reactor design and analysis, 9:22476 (R;JP) 
THERMAL SPRINGS 
Water Chemistry 
Hawaii basic data for thermal springs and wells as recorded in 
geotherm, 9:22277 (R;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL WATERS 
Emission Spectroscopy 
Preliminary plasma spectrometric analyses for selected 
elements in some geothermal waters from Cerro Prieto, 
Mexico, 9:22278 (R;US) 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 
Performance 
Thermionic cogeneration burner assessment study performance 
analysis results, 9:22785 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOCHEMICAL HEAT STORAGE 
Diels-Alder Reaction 
Determination of the energy storage capacity of the Diels- 
Alder reaction between methylfuran and maleic anhydride as 
applied to storing solar energy, 9:22272 (R;US) 
THERMOCOUPLES 
Calibration 
Investigation of variations of the calibration curves of in-core 
thermocouples under long-term reactor irradiation, 9:23441 
(R;SU;In Russian) 
In Core Instruments 
Investigation of variations of the calibration curves of in-core 
thermocouples under long-term reactor irradiation, 9:23441 
(R;SU;In Russian) 
THERMODYNAMIC CYCLES 
Reports of the asahi glass foundation for industrial technology. 
Volume 34, 1979, 9:22650 (R;US) 
THERMOELECTRIC MATERIALS 
Research 
Thermoelectric Materials Evaluation Program. Annual 
technical report for fiscal years 1980/1981, 9:22723 (R;US) 
Thermal Diffusivity 
Application of the Parker flash method to high temperature 
thermoelectrics, 9:22724 (J;US) 
THERMOLUMINESCENT DOSEMETERS 


Detectors for accident situation evaluation, 9:23341 (RA;CS;In 
Czech) 
Research 
Development of thermoluminescent dosimeters (TLD) in 
Mexico, 9:23331 (RA;HU) 
THERMONUCLEAR REACTOR MATERIALS 


Rates 
Helium effects on the swelling of steels, June 15, 1982-March 
1, 1984, 9:24500 (R;US) 
Mechanical Tests 
Development of small specimen mechanical test techniques, 
9:24526 (J;NL) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di 


See also MAGNETIC MIRROR TYPE REACTORS 
STEADY-STATE FUSION REACTORS 
TOKAMAK TYPE REACTORS 





Commercialization 


Commercialization 
Fusion energy and its potential, 9:24527 (B;US) 
Control Systems 
New technique for determining unavailability of computer 
controlled safety systems, 9:24502 (R;US) 
Energy Conversion 
Fusion reactors through efficient energy conversion, 9:24479 
(BA;GB) 
Program Management 
Fusion energy and its potential, 9:24527 (B;US) 
Reactor Components 
Evaluation of insulators for fusion reactor components, 9:24525 
(J;US) 
Safety 
New technique for determining unavailability of computer 
controlled safety systems, 9:24502 (R;US) 
Thermal Efficiency 
Fusion reactors through efficient energy conversion, 9:24479 
(BA;GB) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THF 
See TETRAHYDROFURAN 
THIN FILMS 
Calorimetry 
Experimental study of the thermodynamics of thin films and 
surfaces. Final report, 9:23204 (R;US) 
Fabrication 
Erbium silicide formation using a line-source electron beam, 
9:22986 (J;US) 
Thermoelectric Properties 
Experimental study of the thermodynamics of thin films and 
surfaces. Final report, 9:23204 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOPHENE 
Desulfurization 
Correlation between thiophene hydrodesulfurization activity 
and the number of first sulfur neighbors as determined by 
EXAFS in sulfided CoMo/y-Al,Os samples, 9:21748 (J;US) 
Radiolysis 
Radiation-chemical transformation of thiophene, 9:23084 
(RA;HU) 
THIOUREA 
Order-Disorder Transformations 
Thiourea under a high electric field: X-ray studies, 9:22997 
(J;US) 
THORIUM 
Activation Analysis 
Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from ‘'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 
Alpha Spectroscopy 
Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 
Cross Sections 
Measurement and analysis of neutron spectra in a thoria 
assembly. Final report, 9:22508 (R;US) 


Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 

Photoionization 

Relativistic effects in the photoionization of the 5P subshell of 

high-Z elements, 9:23807 (RA;DE) 
Quantity Ratio 

Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 

Radioecological Concentration 

Rapid method for the determination of americium-curium, 
plutonium and thorium in biological and environmental 
samples, 9:23037 (J;GB) 

Research Programs 
Joint Brazil-RFA program on thorium utilization in light water 
pressurized reactors, 9:22350 (RA;BR;In Portuguese) 
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Uses 
Joint Brazil-RFA program on thorium utilization in light water 
pressurized reactors, 9:22350 (RA;BR;In Portuguese) 
THORIUM 231 TARGET 
Deuteron Reactions 
Evidence for pear shape in the fission of **!Th and ***Th, 
9:24262 (R;FR) 
THORIUM 232 
E1-Transitions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
E3-Transitions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
Nuclear Alignment 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
Wave Functions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
THORIUM 233 TARGET 
Deuteron Reactions 
Evidence for pear shape in the fission of 7*'Th and *°*Th, 
9:24262 (R;FR) 
THORIUM CARBIDES 
Electronic Structure 
Determination of the optical material data of melts of uranium 
carbide and thorium carbide, 9:22948 (R;DE;In German) 
Optical Properties 
Determination of the optical material data of melts of uranium 
carbide and thorium carbide, 9:22948 (R;DE;In German) 
THORIUM COMPOUNDS 
See also THORIUM CARBIDES 
Dissociation Energy 
Bond strengths of organothorium and organouranium 
compounds, 9:23114 (J;CH) 
THORIUM CYCLE 
Reactor Kinetics 
Measurement and analysis of neutron spectra in a thoria 
assembly. Final report, 9:22508 (R;US) 
THORIUM D 


See also BRANNERITE 
Leaching 

Leaching of radionuclides and other ions during alteration and 
replacment of accessory minerals in radioactive rocks, 
9:21950 (RA;CA) 

THORIUM X 
See RADIUM 224 
THREE MILE ISLAND-2 REACTOR 
Combustion 

Assessment of extent and degree of thermal damage to 
polymeric materials in the Three Mile Island Unit 2 reactor 
building. Volume VI, 9:22573 (R;US) 

Corium 
TMI-2 leadscrew debris pyrophoricity study, 9:22574 (R;US) 
Fires 

Assessment of extent and degree of thermal damage to 
polymeric materials in the Three Mile Island Unit 2 reactor 
building. Volume VI, 9:22573 (R;US) 

THREE-BODY PROBLEM 
Bound State 

Anharmonic model of few-body bound states, 9:24302 
(RA;CS;In Czech) 

Some sufficient conditions of existence of bound states and 
resonances in the arbitrary mass three-particle system, 
9:24320 (RA;SU;In Russian) 

Coupled Channel Theory 

Coupled channel method calculation of problem of three 
bodies interacting by means of point potentials, 9:24321 
(RA;SU;In Russian) 

Resonance 

Some sufficient conditions of existence of bound states and 
resonances in the arbitrary mass three-particle system, 
9:24320 (RA;SU;In Russian) 





267S / ERA-9/12 


THULIUM 
Collective Model 
Coupling of a particle in the generalized collective model, 
9:24297 (R;DE;In German) 
Coupling 
Coupling of a particle in the generalized collective model, 
9:24297 (R;DE;In German) 
High Spin States 
Coupling of a particle in the generalized collective model, 
9:24297 (R;DE;In German) 
THULIUM 168 
Beta-Minus Decay 
Gamma radiation in ‘Tm decay, 9:24237 (RA;SU;In Russian) 
THULIUM 169 
Energy-Level Transitions 
Nuclear orientation of 1° Yb(Fe), 9:24226 (RA;CS;In Czech) 
THYMUS 
Pathological Changes 
Lymphotoxic potential of vanadium, 9:23750 (RA;US) 
THYRATRONS 
Lectures 
Theory and application of hydrogen thyratrons: a compendium 
of information assembled from manufacturers’ literature and 
publications. Appendix, 9:23211 (R;US) 
Thyratrons and ignitrons, 9:23210 (R;US) 
THYROID STIMULATING HORMONE 
See TSH 
TIGHT SANDS 
See SANDSTONES 
TIME PROJECTION CHAMBERS 
See PROJECTION SPARK CHAMBERS 
TIME-OF-FLIGHT SPECTROMETERS 
Scintillation Counters 
Charged particle scintillation mass spectrometer, 9:23442 
(RA;SU;In Russian) 
Time Resolution 
Time-resolution improvement of the Bruyeres le Chatel 
neutron time-of-flight facility, 9:23328 (R;FR;In French) 


Molten Metal-Water Reactions 
Determination of the interaction between jets of hot tin melt 
and water triggered directly or by shock waves, 9:22878 
(R;DE;In German) 
TIN 116 TARGET 
Alpha Reactions 
New giant resonances at high excitation energy, 9:24115 
(R;FR) 
TIN 117 TARGET 
Neutron Reactions 
Evidence for space parity nonconservation effects in the 
integral gamma spectrum of the (n, ) reaction on Cl, Br, 
Cd, Sn and La nuclei, 9:24108 (RA;SU;In Russian) 
Proton Reactions 
Levels and -transitions in ''7Sb from the "!7Sn(p,ny)!7Sb 
reaction, 9:24205 (RA;SU;In Russian) 
TIN 118 TARGET 
Photonuclear Reactions 
Study of photoproton yield from nuclei, 9:24085 (RA;SU;In 
Russian) 
TIN 124 TARGET 
Proton Reactions 
Elastic and inelastic sub-barrier proton scattering on '**Sn 
nucleus, 9:24203 (RA;SU;In Russian) 
TIN ALLOYS 
See also ZIRCALOY 
Magnetic Properties 
Magnetic excitations in transition-metal ferromagnets. Recent 
progress and future prospects on neutron scattering 
experiments, 9:22852 (R;US) 
Mechanical Properties 
MechanicAl-property data Ti-6al-2Zr-2Sn-2mo-2Cr alloy. 
solution treated and aged plate, 9:22847 (R;US) 
Strain Hardening 
Hardening of polycrystalline Zr-3 wt.% Sn, 9:22882 (RA;CS;In 
Czech) 
Stress Relaxation 
Stress relaxation in Zr-Sn polycrystals, 9:22883 (RA;CS;In 
Czech) 


TIN ISOTOPES 
Hyperfine Structure 
Laserspectroscopy of Sn atoms, 9:23917 (RA;DE) 
TITANIUM 
Hydridation 
Effect of helium and oxygen on the hydriding of titanium 
sponge, 9:22850 (R;CA) 
Neutron Reactions 
Scattering of polarized neutrons on Ti and TiH2 samples, 
9:24137 (RA;DE) 
TITANIUM 48 TARGET 
Photonuclear Reactions 
Study of photoproton yield from nuclei, 9:24085 (RA;SU;In 
Russian) 
Proton Reactions 
Study on the spin-flip probability in proton inelastic scattering 
on ‘Ti, 9:24126 (RA;SU;In Russian) 
TITANIUM 50 
E3-Transitions 
Isoscalar octupole transition rates in Ti, °*Cr, and ?*Pb from 
model-independent analyses of 104 MeV a-particle 
scattering, 9:24139 (RA;DE) 
Nuclear Radii 
1 fsub(7/2) isotone and isotope differences of nuclear matter 
densities, 9:24347 (RA;DE) 
Particle Interactions 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
Shell Models 
Multiparticle shell model calculations with schematic and 
realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
TITANIUM 50 TARGET 
Alpha Reactions 
Optical potentials and isoscalar transition rates from 104 MeV 
alpha-particle scattering by the N=28 isotones **Ca, ©°Ti 
and °*Cr, 9:24138 (RA;DE) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Dispersion Hardening 
Formation of dispersions of rare earth oxides in titanium alloys 
using rapid solidification processing, 9:22863 (R;US) 
Phase Studies 
Phase equilibria and thermodynamic studies in the titanium- 
nickel and titanium-nickel-oxygen systems, 9:22945 
(RA;DE;In German) 


Phase equilibria and thermodynamic studies in the titanium- 
nickel and titanium-nickel-oxygen systems, 9:22945 
(RA;DE;In German) 

TITANIUM BASE ALLOYS 
Mechanical Properties 

MechanicAl-property data Ti-6al-2Zr-2Sn-2mo-2Cr alloy. 

solution treated and aged plate, 9:22847 (R;US) 
Tensile Properties 

Development of tough, high strength, quaternary titanium-base 
alloys of the Ti-A1-V-X system. Interim technical report No. 
1, 9:22848 (R;US) 

TITANIUM BROMIDES 
Crystal Lattices 

Crystal structure and density data. 2. Titanium halides and 

chalcogenides, 9:22999 (J;XA) 


Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 
TITANIUM CARBIDES 
Fracture Properties 
Hard metals based on titanium and molybdenum carbides, 
9:22943 (RA;DE) 
Influence of NbC-additions to TiC-MoCsub(x)-hard metals, 
9:22944 (RA;DE;In German) 
TITANIUM CHLORIDES 
Crystal Lattices 
Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 





Crystal structure and density data. 2. Titanium halides and 

chalcogenides, 9:22999 (J;XA) 
TITANIUM FLUORIDES 
Crystal Lattices 

Crystal structure and density data. 2. Titanium halides and 

chalcogenides, 9:22999 (J;XA) 
Density 

Crystal structure and density data. 2. Titanium halides and 

chalcogenides, 9:22999 (J;XA) 
TITANIUM IODIDES 
Crystal Lattices 

Crystal structure and density data. 2. Titanium halides and 

chalcogenides, 9:22999 (J;XA) 
Density 

Crystal structure and density data. 2. Titanium halides and 

chalcogenides, 9:22999 (J;XA) 
TITANIUM IONS 
Electron-Ion Collisions 

Absolute cross section measurements for electron-impact 
ionization of twice charged ions Ti*, Fe**, Ar**, Cl* and 
F*, 9:23877 (RA;DE) 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 18212!’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

TITANIUM ISOTOPES 
See also TITANIUM 50 
Argon 40 Reactions 

Peripheral reactions in the bombardment of light targets with 

44 MeV/A argon beam, 9:24098 (R;FR) 
TITANIUM OXIDES 


See also BRANNERITE 
Catalytic Effects 
Promotion effects on the synthesis of higher alcohols. Sixth 


quarterly report, December 1983-February 1984, 9:22113 
(R;US) 
Crystal Lattices 
Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 


Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 
TITANIUM SELENIDES 
Crystal Lattices 
Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 
Density 
Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 
TITANIUM SULFIDES 
Crystal Lattices 
Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 
Density 
Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 
TITANIUM TELLURIDES 
Crystal Lattices 
Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 
Density 
Crystal structure and density data. 2. Titanium halides and 
chalcogenides, 9:22999 (J;XA) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 


See ORGANIC OXYGEN COMPOUNDS 
TMX DEVICES 
Cyclotron Radiation 
Electron cyclotron radiation from mirror-confined plasmas. 
Final report, 9:24421 (R;US) 
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ECR Heating 
ECRH and ICRH in the TMX-U tandem mirror, 9:24448 
(R;US) 
Equilibrium Plasma 
Rapidly convergent algorithms for 3-D tandem and stellarator 
equilibria in the paraxial approximation, 9:24449 (R;US) 
ICR Heating 
ECRH and ICRH in the TMX-U tandem mirror, 9:24448 
(RUS) 
Plasma Heating 
Parametric instabilities during electron cyclotron heating of 
tandem mirrors, 9:24464 (J;US) 
Plasma Microinstabilities 
Simulation of drift-cyclotron-loss-cone modes in tandem 
mirrors with sloshing ions, 9:24461 (J;US) 
Trapped-Particle Instability 
Collisional effects on trapped particle modes in tandem 
mirrors, 9:24412 (RA;US) 
TOILETS 
Composting 
Skycrapper: an above-ground aerobic and solar-assisted 
composting toilet. Final report, 9:22246 (R;US) 
Solar Heating 
Skycrapper: an above-ground aerobic and solar-assisted 
composting toilet. Final report, 9:22246 (R;US) 
TOKAMAK DEVICES 


See also PETULA TOKAMAK 
SPHEROMAK DEVICES 
TEXTOR TOKAMAK 


Control Systems 

Dynamics and feedback control of plasma equilibrium position 

in a tokamak, 9:24475 (D;US) 
Current-Drive Heating 

Computer simulation of lower hybrid heating and current drive 
in tokamaks. Final report, 9:24422 (R;US) 

Current drive by the combined effects of electron cyclotron 
and Landau wave damping in Tokamak plasmas, 9:24432 
(R;FR) 

Particle confinement during lower-hybrid current drive in the 
versator II tokamak, 9:24426 (R;US) 

Drift Instability 

Nonlinear interaction of toroidicity-induced drift modes, 

9:24456 (J;US) 
Feedback 

Dynamics and feedback control of plasma equilibrium position 

in a tokamak, 9:24475 (D;US) 
Hybrid Resonance 

Density regimes for lower hybrid wave coupling in Tokamak 

plasmas, 9:24429 (R;FR) 
Impurities 

Numerical simulations of the oxygen impurity transport at the 

plasma periphery in a Tokamak, 9:24440 (R;DE) 
Lower Hybrid Heating 

Computer simulation of lower hybrid heating and current drive 
in tokamaks. Final report, 9:24422 (R;US) 

Particle confinement during lower-hybrid current drive in the 
versator II tokamak, 9:24426 (R;US) 

Plasma Confinement 

Linear oscillations in general magnetically confined plasmas, 

9:24474 (J;GB) 
Plasma Density 

Density regimes for lower hybrid wave coupling in Tokamak 

plasmas, 9:24429 (R;FR) 
Plasma Diagnostics 

Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 

in tokamaks, 9:24439 (RA;SU;In Russian) 
Plasma Disruption 

Effect of diamagnetic rotation on the nonlinear coupling of 

tearing modes, 9:24455 (J;US) 
Plasma Instability 

Magnetic fluctuations in high-B/sub p/ tokamak plasmas, 
9:24463 (J;US) 

Variational principle for linear study of electromagnetic modes 
in Tokamaks, 9:24431 (R;FR;In French) 

Plasma Macroinstabilities 

Effects of line-tying on free-boundary global modes in high- 

beta tokamak plasmas, 9:24452 (J;US) 
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Hamiltonian formulation of reduced magnetohydrodynamics, 

9:24454 (J;US) 
Stability 

Mode coupling in a toroidal sharp-boundary plasma. 2. Strong- 

coupling limit, 9:24472 (J;GB) 
Stabilization 

Dynamics and feedback control of plasma equilibrium position 
in a tokamak, 9:24475 (D;US) 

Passive and active circuits for vertical plasma stabilization, 
9:24425 (R;US) 

Tearing Instability 

Effect of diamagnetic rotation on the nonlinear coupling of 
tearing modes, 9:24455 (J;US) 

Nonlinear interaction of tearing modes: a comparison between 
the tokamak and the reversed field pinch configurations, 
9:24446 (R;US) 

Three-dimensional nonlinear incompressible MHD calculations, 
9:24468 (J;US) 

Turbulence and disruptions in Tokamaks, 9:24435 (R;FR;In 
French) 

Turbulence 

Turbulence and disruptions in Tokamaks, 9:24435 (R;FR;In 

French) 
Variational Methods 

Variational principle for linear study of electromagnetic modes 

in Tokamaks, 9:24431 (R;FR;In French) 
X-Ray Spectroscopy 

-background discrimination in position-encoding X-ray 

proportional counters, 9:24430 (R;FR) 
TOKAMAK TYPE REACTORS 


See also DOUBLET REACTORS 
INTOR TOKAMAK 


ICR Heating 
Mismatch compensation of tokamak ICRF heating systems, 
9:24507 (R;US) 
Neutral Beam Sources 
Optimal neutral beam heating scenario for FED, 9:24487 
(R;US) 
Power Supplies 
Experimental studies and computer simulation of the control of 
energy transfer using inductor-converter bridges, 9:24482 
(R;US) 
Reactor Fueling 
Numerical simulation of fueling in tokamaks, 9:24486 (R;US) 
TOLUENE 
Radiation Effects 
Monte Carlo calculation of the total probability for gamma-ray 
interaction in toluene, 9:23398 (R;ES;In Spanish) 
Solvent Properties 
Advanced coal liquefaction catalyst development. Quarterly 
progress report No. 7, April 1-June 30, 1983, 9:21725 (R;US) 
Evaluation of intermolecular attractive forces in coal derived 
liquids. Quarterly report, August 1983-January 1984, 9:21770 
(R;US) . 
TOROIDAL SCREW PINCH DEVICES 
Stability 
Mode coupling in a toroidal sharp-boundary plasma. 2. Strong- 
coupling limit, 9:24472 (J;GB) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS POWER PLANTS 
Central Receivers 
Effect of sun shape on flux distribution and intercept factor, 
9:22176 (RA;DE) 
Heat flux distribution measurement systems, 9:22181 (RA;DE) 
Data Acquisition Systems 
IEA-SSPS project central receiver system (CRS) data 
acquisition subsystem (DAS) description, 9:22167 (RA;DE) 
Design 
Description of Central Receiver System (CRS), 9:22166 
(RA;DE) 
Heliostats 
Heliostat field subsystem description, 9:22175 (RA;DE) 
Maintenance 
Plant operation report and daily evaluation summary, 9:22204 
(R;US) 


TRANSFER (IN 
Policies 


Preliminary design of the Carrisa Plains solar central receiver 
power plant. Volume III, Book 3. Appendices. Part 2, 
9:22207 (R;US) 

Operation 

Central Receiver System operational strategies, 9:22170 
(RA;DE) 

Central Receiver System operation strategies, 9:22171 
(RA;DE) 

Central Receiver System operational strategies, 9:22172 
(RA;DE) 

Operational statistics, problems review, and general 
performance analysis, 9:22168 (RA;DE) 

Plant operation report and daily evaluation summary, 9:22204 
(R;US) 

Performance 

CRS - PCS: experience with the steam reciprocating power 
conversion system, 9:22169 (RA;DE) 

Operational statistics, problems review, and general 
performance analysis, 9:22168 (RA;DE) 

Safety 

Preliminary design of the Carrisa Plains solar central receiver 
power plant. Volume III, Book 3. Appendices. Part 2, 
9:22207 (R;US) 

Start-Up 

Central Receiver System operational strategies, 9:22170 

(RA;DE) 
Testing 

CRS - PCS: experience with the steam reciprocating power 

conversion system, 9:22169 (RA;DE) 
TOXINS 
Fluorescence Spectroscopy 

Determination of aflatoxins in air samples of refuse-derived fuel 
by thin-layer chromatography with laser-induced 
fluorescence spectrometric detection, 9:23519 (J;US) 

Thin-Layer Chromatography 

Determination of aflatoxins in air samples of refuse-derived fuel 
by thin-layer chromatography with laser-induced 
fluorescence spectrometric detection, 9:23519 (J;US) 

TPC 
See PROJECTION SPARK CHAMBERS 
TRACE ELEMENTS 
See ELEMENTS 
TRACER TECHNIQUES 
Data Processing 

Computer code for tracer experiment data analysis, 9:23031 

(RA;DD) 
Research Programs 

Nuclear methods in chemical kinetics. Final technical report, 

January 1, 1967-March 30, 1984, 9:23107 (R;US) 
TRACHEA 
Tomography 

Comparative evaluations of the tracheobronchial tree 
tomography in different types of spreads, 9:23661 (RA;BG;In 
Bulgarian) 

TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACK DETECTORS (PHOTOGRAPHIC) 
See PHOTOGRAPHIC FILM DETECTORS 
TRADE 
See also NUCLEAR TRADE 
Government Policies 

Energy conservation and renewable energy equipment exports: 
analysis of hearings on US solar and conservation 
technologies in international markets, 9:22683 (B;US) 

TRADE (NUCLEAR) 
See NUCLEAR TRADE 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 
See RADIONUCLIDE KINETICS 





Kinetics of the removal of ferric ion from transferrin by 
phosphonic acids, 9:23582 (RA;US) 

Linear free energy relationship for ferrous transferrin, 9:23581 
(RA;US) 

Thermodynamic binding constants for zinc transferrin, 9:23580 


(RA;US) 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSITION ELEMENT COMPLEXES 


See also COBALT COMPLEXES 
MOLYBDENUM COMPLEXES 
RHODIUM COMPLEXES 


Structural Chemical Analysis 
Characterization of the first examples of isolable molecular 
hydrogen complexes, M(CO)s(PRs)2(H2)(M = Mo, W; R = 
Cy, i-Pr): evidence for a side-on bonded He ligand, 9:23056 
(J;US) 
TRANSITION ELEMENTS 


See also CHROMIUM 
COBALT 
COPPER 


IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
ZIRCONIUM 


Adsorption 
Reports of the asahi glass foundation for industrial technology. 
Volume 34, 1979, 9:22650 (R;US) 


Time-dependent leaching of coal fly ash by chelating agents, 
9:23518 (J;US) 
X-Ray Fluorescence Analysis 
Installation for X-ray radiometric analysis with double-stage 
excitation source, 9:23012 (RA;SU;In Russian) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITION RADIATION DETECTORS 
For detection of transition radiation emitted by particles going 
Srom one medium to another. 
Calculation of the X-ray transition radiation detectors, 9:23334 
(R;SU;In Russian) 
TRANSITION TEMPERATURE 
See also BOILING POINTS 
Measuring Methods 
S$ le technique for measuring the superconducting critical 
temperature of small (>= 10 yg) samples, 9:23456 (R;BR) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSMISSION TOWERS 
See POWER TRANSMISSION TOWERS 
TRANSPLANTS 
Graft-Host Reaction 
Histocompatibility testing: microlymphocytotoxicity techniques 
used in conjunction with mixed lymphocyte cultures, 9:23686 
(RA;US) 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
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TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Fokker-Planck Equation 

Fokker-Planck studies of the Constance B plasma, 9:24407 

(RA;US) 
TRANSPORTATION SYSTEMS 
Constraints 

Environmental assessment of increased US coal exports. Draft 

final report, 9:21839 (R;US) 
Energy Conservation 
Energy use in ground transportation. Final report, June- 
December 1982, 9:22778 (R;US) 
Energy Demand 
Future transportation energy requirements, 9:22781 (BA;US) 
Environmental Effects 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
Fuel Substitution 
Future transportation energy requirements, 9:22781 (BA;US) 
Research Programs 

Planning of energy research after June 30th 1984. Part- 
program of procedures in the transportation system, 9:22779 
(R;SE;In Swedish) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPED-PARTICLE INSTABILITY 

Collisional effects on trapped particle modes in tandem 
mirrors, 9:24412 (RA;US) 

Effect of equilibrium radial electric field on the trapped 
particle instability in tandem mirrors, 9:24410 (RA;US) 

TRAUMA 
See INJURIES 
TRAUMATIC SHOCK 
See INJURIES 
TREAT REACTOR 
Fuel Motion Detection 

Image restoration to increase resolution of the fast-neutron 
hodoscope, 9:22544 (BA;NL) 

Reactor in-situ test-fuel neutron radiography, 9:22543 (BA;NL) 

Hodoscopes 
Reactor in-situ test-fuel neutron radiography, 9:22543 (BA;NL) 
Neutron Radiography 

Image restoration to increase resolution of the fast-neutron 
hodoscope, 9:22544 (BA;NL) 

Reactor in-situ test-fuel neutron radiography, 9:22543 (BA;NL) 

Reactor Experimental Facilities 
TREAT neutron radiography facility, 9:22547 (BA;NL) 
TREES 
Productivity 

Biomass production of Prosopis species (mesquite), leucaena, 
and other leguminous trees grown under heat/drought stress, 
9:22150 (J;US) 

Prosopis pod production: comparison of North American, 
South American, Hawaiin, and African germplasm in young 
plantations, 9:22149 (J;US) 

TRIBOLOGY 
Research Programs 
ORNL research programs on refrigeration systems, ECUT 
materials and tribology, 9:22756 (R;US) 

TRIBUTYL PHOSPHATE 

See TBP 
TRICHLOROMETHANE 

See CHLOROFORM 
TRICHODERMA REESEI 

See TRICHODERMA VIRIDE 
TRICHODERMA VIRIDE 

Growth 
Local production of agricultural fuel: conversion of alfalfa to 
ethanol. Final report, 9:22114 (R;US) 
TRIGA TYPE REACTORS 
See also NSCR REACTOR 
TRIGA-I1-HANFORD REACTOR 
Reactor Experimental Facilities 

Hot fuel examination facility neutron radiography reactor 

design, 9:22548 (BA;NL) 
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TRIGA-1-HANFORD REACTOR 
Reactor Experimental Facilities 
Design of the Fuels and Materials Examination Facility 
(FMEF) Neutron Radiography Facility for irradiated fuel, 
9:22550 (BA;NL) 
Operation and modification of the HEDL Neutron 
Radiography Facility, 9:22549 (BA;NL) 
TRIMETHYLXANTHINE 


1,3,7- 
See CAFFEINE 

TRIPLET PARTICLES 
See QUARKS 

TRITIATED WATER 
See TRITIUM OXIDES 

TRITIUM 

Distribution 
Particularities of tritium distribution in irradiated metallic 

targets, 9:23108 (RA;SU;In Russian) 

Inventories 
Experimental study of the tritium inventory in the BR3 and 

extrapolation to a P.W.R. of 900 MWe, 9:22343 (R;XE) 

Packaging 
Immobilization and packaging of recovered tritium, 9:21989 

(R;CA) 

Production 
Experimental study of the tritium inventory in the BR3 and 

extrapolation to a P.W.R. of 900 MWe, 9:22343 (R;XE) 

Radioecological Concentration 
AAEC tritium list no. 5 1981-1982, 9:23529 (R;AU) 

Scintillation Counting 
Methodology for the optimization of the estimation of tritium 

in urine by liquid scintillation counting, 9:23002 (R;CA) 

Separation Processes 
Separation of **Kr and of *H, 9:22042 (RA;JP;In Japanese) 

TRITIUM OXIDES 
Biological Effects 
Genetic damage after single, five and seven aliquot 
administration of tritium water to rats, 9:23713 (RA;BG;In 
Bulgarian) 
TRITIUM RECOVERY 
In thermonuclear reactors and/or devices. 
Separation of Kr and of *H, 9:22042 (RA;JP;In Japanese) 
TRITIUM TARGET 
Lithium 7 Reactions 
Structure of excitation functions for channels of the formation 
of the short living He, *Li, °Li nuclei in the 7Li + *H 
reaction, 9:24046 (RA;SU;In Russian) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRW PROCESS 

Bench-Scale Experiments 

Bench-scale development of the TRW process for cleaning 
coal (gravimelt process). Quarterly technical progress report, 
November 1983-February 1984, 9:21736 (R;US) 
Research Programs 
ESCOE Engineering Program. Quarterly report, January 1- 
March 31, 1984, 9:21667 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TSH 
Radioimmunoassay 
Radioimmunoassay of TSH subunits in thyroid diseases and 
endocrine opthalmopahty, 9:23600 (R;DE;In German) 
TSL PROCESS 
Bench-Scale Experiments 

Continuous unit studies of staged coal liquefaction reactions, 
9:21659 (RA;US) 

Heavy recycle solvent studies in two-stage coal liquefaction. 
Final technical report, September 1, 1982-December 30, 
1983, 9:21729 (R;US) 

Catalysts 

Advanced coal liquefaction catalyst development. Quarterly 
progress report No. 7, April 1-June 30, 1983, 9:21725 (R;US) 

Catalyst testing for two-stage liquefaction, 9:21663 (RA;US) 

Continuous unit studies of staged coal liquefaction reactions, 
9:21659 (RA;US) 

ITSL process oil characterization Wilsonville and Lummus, 
9:21651 (RA;US) 


Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

Recent developments in the integrated two-stage coal 
liquefaction program at Kerr-McGee Corporation (Different 
process configurations), 9:21650 (RA;US) 

Coal Liquids 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 

(RA;US) 
Flowsheets 

Recent developments in the integrated two-stage coal 
liquefaction program at Kerr-McGee Corporation (Different 
process configurations), 9:21650 (RA;US) 

Optimization 

Advanced coal liquefaction catalyst development. Quarterly 

progress report No. 7, April 1-June 30, 1983, 9:21725 (R;US) 
Organic Solvents 

Catalyst testing for two-stage liquefaction, 9:21663 (RA;US) 

Catalytic expanded bed hydroprocessing of extracts, 9:21647 
(RA;US) 

Continuous unit studies of staged coal liquefaction reactions, 
9:21659 (RA;US) 

Heavy recycle solvent studies in two-stage coal liquefaction. 
Final technical report, September 1, 1982-December 30, 
1983, 9:21729 (R;US) 

ITSL process oil characterization Wilsonville and Lummus, 
9:21651 (RA;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

Parametric Analysis 

Thermal reaction process variable study (First stage parametric 

analyses), 9:21649 (RA;US) 
Pilot Plants 

ITSL process oil characterization Wilsonville and Lummus, 
9:21651 (RA;US) 

Recent developments in two-stage coal liquefaction at 
Wilsonville, 9:21648 (RA;US) 

Pressure Dependence 

Process flow modifications and operations with Wyodak coal 

in the ITSL PDU, 9:21646 (RA;US) 
Process Development Units 

ITSL process oil characterization Wilsonville and Lummus, 
9:21651 (RA;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

Research Programs 

Coal preparation for two stage liquefaction. Quarterly report, 
January 1-March 31, 1984, 9:21737 (R;US) 

ESCOE Engineering Program. Quarterly report, January 1- 
March 31, 1984, 9:21667 (R;US) 

Residues 

Process flow modifications and operations with Wyodak coal 

in the ITSL PDU, 9:21646 (RA;US) 
Time Dependence 

Continuous unit studies of staged coal liquefaction reactions, 
9:21659 (RA;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

Yields 

Heavy recycle solvent studies in two-stage coal liquefaction. 
Final technical report, September 1, 1982-December 30, 
1983, 9:21729 (R;US) 

Process flow modifications and operations with Wyodak coal 
in the ITSL PDU, 9:21646 (RA;US) 

TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TSURUGA REACTOR 
Contamination 

Investigation of radioactive contamination at non-radioactive 
drains of the Tsuruga Nuclear Power Station, 9:22590 
(R;JP;In Japanese) 

Drainage 

Investigation of radioactive contamination at non-radioactive 
drains of the Tsuruga Nuclear Power Station, 9:22590 
(R;JP;In Japanese) 





TSURUGA-1 REACTOR 
Radioactive Effiuents 


Radioactive Effluents 
Investigation of radioactive contamination at non-radioactive 
drains of the Tsuruga Nuclear Power Station, 9:22590 
(R;JP;In Japanese) 
TSURUGA-1 REACTOR 
See TSURUGA REACTOR 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 
Air Flow 
Experimental investigations on the fluid flow through an 
asymmetric rod bundle (P/D = 1.148, W/D = 1.252), 
9:23170 (R;DE;In German) 


Cross flow boiling in tube bundles. Annual technical report 1, 
Aug 82-1 Aug 83, 9:23166 (R;US) 
Computer Codes 
EDDY - a FORTRAN program to extract significant features 
from eddy-current test data - the basis of the CANSCAN 
system, 9:23184 (R;CA) 


Study of thermal oscillations at the dryout front in half heated 
tubes, 9:22203 (R;US) 
Eddy Current Testing 
EDDY - a FORTRAN program to extract significant features 
from eddy-current test data - the basis of the CANSCAN 
system, 9:23184 (R;CA) 
Fluid Flow 
Experimental investigations on the fluid flow through an 
asymmetric rod bundle (P/D = 1.148, W/D = 1.045), 
9:23169 (R;DE;In German) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Crack Propagation 
Comparison of the KRAK model with experimental data, 
9:23487 (RA;US) 
Mechanical Properties 
Results of a laboratory test program in support of containment 
modeling efforts for Nevada Test Site materials, 9:23482 
(RA;US) 


Mechanisms of hydrovolcanic pyroclast formation: grain-size, 
scanning electron microscopy, and experimental studies, 
9:23778 (J;NL) 


Statistical study to determine feasibility of resistivity, water 
content, and grain density as indicators of clay and/or 
zeolite content, 9:23788 (R;US) 

Particle Size 

Mechanisms of hydrovolcanic pyroclast formation: grain-size, 
scanning electron microscopy, and experimental studies, 
9:23778 (J;NL) 

TUMORS 
See NEOPLASMS 
TUNGSTEN 
Electric Conductivity 
Reanalysis of resistive size effects in tungsten, 9:22916 (J;GB) 
Electron Collisions 

Energy dependence of the high energy tip of the 
bremsstrahlung spectrum of La, W, and Co, 9:23866 
(RA;DE) 


Reanalysis of resistive size effects in tungsten, 9:22916 (J;GB) 
TUNGSTEN 183 
Energy-Level Transitions 
Study of sup(183)W in the (n,nsup(')a) reaction, 9:24242 
(RA;SU;In Russian) 
TUNGSTEN 183 TARGET 
Neutron Reactions 
Study of sup(183)W in the (n,nsup(')a) reaction, 9:24242 
(RA;SU;In Russian) 
TUNGSTEN ALLOYS 
Corrosion Resistance 
Corrosion behavior of experimental Ni-Cr-Mo-W-AI-Ti-Zr-C 
alloys in simulated advanced-HTGR helium, 9:22870 (R;US) 
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TUNGSTEN CARBIDES 
Chemical Preparation 

Note on the preparation of powders for cemented carbides, 

9:22946 (RA;DE) 
Fracture Properties 

Fracture toughness measurements of WC-based hard meials, 
9:22947 (RA;DE;In German) 

Hard metals based on titanium and molybdenum carbides, 
9:22943 (RA;DE) 

Heat Treatments 

Heat-treatment of WC-Fe/Co/Ni cemented carbides, 9:22940 

(RA;DE) 
Production 

Note on the preparation of powders for cemented carbides, 

9:22946 (RA;DE) 
Vickers Hardness 

Influence of alloying additions on the properties of WC- 
Fe/Co/Ni cemented carbides, 9:22941 (RA;DE;In German) 

Note on WC-hardmetals with Fe-Mn binders, 9:22942 
(RA;DE) 

TUNGSTEN IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 1s2121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

Tonisation of singly-charged metallic ions by electron impact, 
9:23878 (RA;DE) 

TUNGSTEN OXIDES 
Comparative Evaluations 

Molten carbonate fuel cell powerplant desulfurization systems. 
Final report, November 1978-November 1979, 9:21673 
(R;US) 

Corrosion Resistance 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
Thermal Stresses 

Advanced ceramic materials for hydrogen-fluorine 

environments, 9:22951 (J;US) 
TURBINE BLADES 
Corrosion Protection 

Long term materials test program. Quarterly report, April-June 

1983, 9:22868 (R;US) 
Materials Testing 
Long-term materials test program. Quarterly report, January- 
March 1983, 9:22298 (R;US) 
TURBOGENERATORS 
Design 
Fluid responsive rotor generator, 9:22130 (P;US) 
Electrochemical Machining 

Electrochemical machining development for turbine generator 

rotor slots. Final report, 9:22299 (R;US) 
TURBULENT FLOW 
Flame Propagation 

Ignition and unsteady flame propagation in turbulent reactive 

flows. Final report, 10 May 80-31 Oct 83, 9:23119 (R;US) 
Ignition 
Ignition and unsteady flame propagation in turbulent reactive 
flows. Final report, 10 May 80-31 Oct 83, 9:23119 (R;US) 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-BODY PROBLEM 
S Matrix 

Solution of a factorizable S-matrix and an asymmetric eight- 

vertex model, 9:24398 (J;US) 
TWO-PHASE FLOW 
Flow Models 

Drift flux model and derivation of kinematic constitutive laws, 
9:23178 (BA;US) 

Equilibrium homogeneous transient two-phase flow, 9:23182 
(BA;US) 
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Instability 
Fundamentals of two-phase flow oscillations and experiments 
in single channel systems, 9:23179 (BA;US) 
Sustained and transient boiling flow instabilities in two parallel 
channel systems, 9:23180 (BA;US) 
Mathematical Models 
Hyperbolic two-pressure models for two-phase flow, 9:23173 
(J;US) 
Meetings 
Two-phase flows and heat transfer, Vol. 1, 9:23176 (B;US) 
Two-phase flows and heat transfer, Vol. 3, 9:23181 (B;US) 
Radial Velocity 
Novel cross-correlation technique for the determination of 
radial velocity profiles in two-phase flows, 9:22509 (R;CH) 
Scaling Laws 
Derivation and application of scaling criteria for two-phase 
flows, 9:23177 (BA;US) 
Unsteady Flow 
Equilibrium homogeneous transient two-phase flow, 9:23182 
(BA;US) 
Void Fraction 
Measurements of void fraction in two-phase flow using thermal 
neutrons, 9:23168 (RA;BR;In Portuguese) 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UJM 
See JET MODEL 
ULTRAFILTRATION 
Reverse osmosis application studies, 9:22022 (R;CA) 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 M 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANG 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANG 
See RADIOWAVE RADIATION 
ULTRAVIOLET SPECTROMETERS 
Data Processing 
Data processing for BL - 1 duct of SOR - ring, 9:23287 
(RA;JP;In Japanese) 
ULYANOVSK REACTOR VK-50 
See VK-50 REACTOR 
UMNE-1 REACTOR 
Reactor Safety 
Safety evaluation report related to the renewal of the operating 
license for the training and research reactor at the University 
of Maryland (Docket No. 50-166, 9:22598 (R;US) 
UMR REACTOR 
See UMNE-1 REACTOR 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 
Containers 
Design, fabrication and testing of a prototype stressed-shell 
fuel isolation container, 9:22056 (R;CA) 
Performance Testing 
Design, fabrication and testing of a prototype stressed-shell 
fuel isolation container, 9:22056 (R;CA) 


UNDERGROUND EXPLOSIONS 
Accidents 
Report of the investigation of the accident at the MIDAS 
MYTH/MILAGRO Trailer Park on Rainier Mesa at 
Nevada Test Site on February 15, 1984, 9:23494 (R;US) 
Containment 
Containment analysis for the QUESO nuclear event, 9:23477 
(RA;US) 
Containment failure criteria and their validation using small 
scale experiments, 9:23481 (RA;US) 
New technique for modeling fracture and spall, 9:23484 
(RA;US) 
Fluid Flow 
Efforts to reduce pipe flow: the LS-6 experiment, 9:23490 
(RA;US) 
LOS flow reduction, 9:23489 (RA;US) 


Extent of gas-fracturing around an explosively driven cavity, 
9:23488 (RA;US) 
Glass 
Chemical investigation of glasses produced by the Rainier 
underground nuclear explosion, 9:23474 (RA;US) 
Ground Motion 
Analysis of near field ground motion from nuclear detonations 
in high porosity media, 9:23483 (RA;US) 
Finite difference simulations of particle velocity records from 
small scale explosive tests, 9:23480 (RA;US) 
Ground Subsidence 
PG-2 photogrammetric plotter: a rapid and accurate means of 
mapping surface effects produced by subsurface nuclear 
testing at the Nevada Test Site, Nevada, 9:23476 (RA;US) 
Hydrogen Production 
Thermodynamics of hydrogen generation, 9:23473 (RA;US) 
Leaks 
Huron Landing post shot report, 9:23492 (RA;US) 
Meetings 
Proceedings of the second symposium on containment of 
underground nuclear explosions. Volume 1, 9:23468 (R;US) 
Proceedings of the second symposium on containment of 
underground nuclear explosions. Volume 2, 9:23478 (R;US) 
Residual Stresses 
Laboratory hydrofracture experiments for containment 
investigations, 9:23485 (RA;US) 
Simulation 
Containment science on a cetrifuge, 9:23491 (RA;US) 
In situ steam fracture experiments, 9:23486 (RA;US) 
Site Selection 
LLNL site selection procedures, 9:23472 (RA;US) 
Wave Propagation 
Spherical wave particle velocities in geologic materials from 
laboratory experiments, 9:23479 (RA;US) 
Well Logging 
Containment well logging program, 9:23470 (RA;US) 
UNDERGROUND GASIFICATION 
See IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 
Acid Mine Drainage 
Environmental cost of underground mining technology, 
9:21800 (BA;US) 
Environmental Impacts 
Environmental cost of underground mining technology, 
9:21800 (BA;US) 
Ground Subsidence 
Environmental cost of underground mining technology, 
9:21800 (BA;US) 
Mining Equipment 
Automatic fire protection for mobile underground mining 
equipment. Report of investigations/1983, 9:21813 (R;US) 
Roof Bolts 
Achieving uniform-high-tensions in mechanical-anchor bolts. 
Open file report, 15 January 1980-15 November 1981, 
9:21816 (R;US) 
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UNDERGROUND POWER TRANSMISSION 
Comparative Evaluations 
Research on transmission options, 9:22318 (BA;US) 
UNDERGROUND SPACE 
Fracturing 
In situ steam fracture experiments, 9:23486 (RA;US) 
UNDERGROUND STORAGE 
Commercialization 
Storage technologies, 9:22302 (BA;US) 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
WEINBERG-SALAM GAUGE MODEL 


Unstable baryons without GUTS, 9:24002 (R;FR) 
Lattice Field Theory 
Implementation of the microcanonical Monte Carlo simulation 
algorithm for SU(N) lattice gauge theory calculations, 
9:24022 (J;NL) 
Photon in U(1) lattice gauge theory, 9:24007 (R;DE) 
Some numerical results about SU(2) and SU(3) lattice gauge 
theories, 9:24006 (R;FR) 
Spherical Configuration 
Spherically symmetric static solutions of source free SU(2) 
gauge field equations, 9:24012 (R;HU) 
String Models 
String tension for large-N gauge theory, 9:24018 (J;NL) 
UNIFIED-FIELD THEORIES 
Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 


See also GRAND UNIFIED THEORY 
KALUZA-KLEIN THEORY 
WEINBERG-SALAM GAUGE MODEL 


Charged Particles 

Obtaining charged particles as singularities in a topologically 

nontrivial Kaluza-Klein world, 9:24013 (R;GB) 
UNILAC 
Data Acquisition Systems 
A general purpose nuclear data acquisition system based on an 
auxiliary crate controller, 9:23308 (J;US) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM 
Coastal Waters 

Radioactivity in surface and coastal waters of the British Isles, 
1980. Aquatic environment monitoring report, 9:23569 
(R;GB) 

Energy Models 

Dynamic physical energy model of the United Kingdom. Final 
report, 9:22659 (R;US) 

DYPHEMO (Dynamic Physical Energy Model) applications: 
simulation of UK (United Kingdom) energy systems with a 
dynamic physical energy model. Final report, 9:22660 
(R;US) 

UNITED KINGDOM ORGANIZATIONS 
Nuclear Data Collections 
U.K. nuclear data progress report for the period January- 
December 1982, 9:24029 (R;GB) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Free Energy 
Free energy in the SU(5) model: effects of heavy bosons, 
9:23797 (J;US) 

UNIVERSITIES 

See EDUCATIONAL FACILITIES 
UNIVERSITY OF MARYLAND REACTOR 

See UMNE-1 REACTOR 
UNLOADING (REACTOR) 

See REACTOR FUELING 
UNSTEADY FLOW 

Flow Models 

Equilibrium homogeneous transient two-phase flow, 9:23182 

(BA;US) 
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UPSILON-10000 RESONANCES 
Hadronic Particle Decay 
Branching ratio and mass spectrum of the decay tau’ -> tau 
a* a~, 9:23945 (R;DE) 
UPSILON-9500 RESONANCES 
Leptonic Decay 
Branching ratio and mass spectrum of the decay tau’ -> tau 
a* a~, 9:23945 (R;DE) 
URALS ATOMIC POWER STATION 
See BELOYARSK-3 REACTOR 
URANINITES 
Leaching 
Leaching of radionuclides and other ions during alteration and 
replacment of accessory minerals in radioactive rocks, 
9:21950 (RA;CA) 
URANIUM 
Activation Analysis 
Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 
Corrosion 
Transport model for uranium corrosion by water vapor 
underneath multilayer diffusion barriers, 9:22909 (R;US) 
Diffusion 
Uranium and base metal dispersion studies in the Maquire Lake 
area, Saskatchewan, 9:23568 (R;CA) 
Electron Collisions 
Atomic-field bremsstrahlung from uranium, 9:23867 (RA;DE) 
Extractive Metallurgy 
Established procedures and new advances in the extraction of 
gold, uranium, and pyrite from Witwatersrand ores, 9:21959 
(RA;ZA) 
Geochemistry 
Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from 'Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 
Ton-Atom Collisions 
Study of inner quasiatomic shells (Zsub(U) = 132-171) by 
means of delta-electron spectroscopy in asymmetric 
collisions, 9:23893 (RA;DE) 
Isotope Ratio 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
Neon 20 Reactions 
Correlations in collisions of fast atomic nuclei, 9:24264 
(RA;SU;In Russian) 
Neon 22 Reactions 
Correlations in collisions of fast atomic nuclei, 9:24264 
(RA;SU;In Russian) 
Nondestructive Analysis 
Nondestructive analysis of uranium mass in MTR fuel 
elements, 9:22537 (RA;BR;In Portuguese) 
Photoionization 
Relativistic effects in the photoionization of the 5P subshell of 
high-Z elements, 9:23807 (RA;DE) 
Production 
Uranium in South Africa, and the role of the Atomic Energy 
Board, 9:21955 (RA;ZA) 
Uranium processing in South Africa from 1961 to 1981, 
9:21960 (RA;ZA) 
Quantity Ratio 
Geochemistry of the U,Th and other lithophile elements in 
high grade methamorphic rocks from ‘Macico de Guaxupe’, 
south Minas Gerais, 9:23011 (R;BR;In Portuguese) 
Recovery 
Recovery of uranium with molybdenum as a byproduct from 
deposits in the Karoo, 9:21962 (RA;ZA) 
Toxicity 
Chemical toxicity of uranium with special reference to effects 


on the kidney and the use of urine for biological monitoring, 
9:23746 (R;CA) 
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Dependence of space parity violation effects on the 
characteristics of initial and final states of heavy nucleus 
fission by polarized neutrons, 9:24267 (RA;SU;In Russian) 

URANIUM 234 
Radiochemical 
Uranium and ?**Ra in human bone from Russia, 9:23734 


pectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
Isotope Separation 
Theoretical studies aiming at the IEA-R1 reactor core 
conversion from high U-235 enrichment to low U-235 
enrichment, 9:22536 (RA;BR;In Portuguese) 
X-Ray Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 
URANIUM 236 
E1-Transitions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
E3-Transitions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
Nuclear Alignment 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
Wave Functions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
238 


E1-Transitions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
E3-Transitions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
Gamma Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 
(R;AT) 


Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
Wave Functions 
Structure of wave functions and electric characteristics of 
aligned states, 9:24266 (RA;SU;In Russian) 
X-Ray Spectroscopy 
Development of methods and procedures for accurate absolute 
non-destructive measurements of U and Pu isotopic ratios 
using IAEA portable instrumentation. Final report for the 
period 1 September 1979 - 31 December 1982, 9:23010 


Characteristics of the ionization tracks and interactions of 
uranium-238 nuclei in emulsion, 9:24369 (J;US) 
URANIUM 238 REACTIONS 
Breakup Reactions 
Studies of relativistic uranium nuclei with dielectric track 
detectors, 9:24370 (J;US) 
URANIUM 238 TARGET 
Neon 20 Reactions 
Microscopic model of collision of fast (Esub(lab) > 100 MeV 
per nucleon) atomic nuclei with potential internucleon 
interaction. Correlations, 9:24269 (R;SU;In Russian) 


URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Fabrication 
Preliminary study of uranium alloys, 9:22879 (RA;BR;In 
Portuguese) 
URANIUM BASE ALLOYS 
Stress Corrosion 
Stress corrosion of the alloy U-7.5 Nb-2.5 Zr, 9:22855 
(R;FR;In French) 
Stress corrosion cracking behavior in gaseous oxygen of a U- 
7.5 Nb-2.5 Zr alloy, 9:22853 (R;FR;In French, English) 
Vacuum Melting 
Measurement of ingot-crucible boundary conditions during 
vacuum arc remelting, 9:22907 (R;US) 
URANIUM CARBIDES 
Electronic Structure 
Determination of the optical material data of melts of uranium 
carbide and thorium carbide, 9:22948 (R;DE;In German) 
Optical Properties 
Determination of the optical material data of melts of uranium 
carbide and thorium carbide, 9:22948 (R;DE;In German) 
URANIUM COMPOUNDS 


See also URANIUM CARBIDES 
URANIUM OXIDES 
URANYL COMPOUNDS 


Dissociation Energy 
Bond strengths of organothorium and organouranium 
compounds, 9:23114 (J;CH) 
URANIUM DEPOSITS 
Exploration 
Grade control and the determination of ore reserves at a low- 
grade uranium mine, 9:21945 (RA;ZA) 
Geologic Deposits 
Investigation of regional airborne gamma ray spectrometric 
patterns in New Brunswick and Nova Scotia, 9:21954 
(RA;CA) 
Geology 
Geology of the uranium deposits related to the sub-Athabasca 
unconformity, Saskatchewan, 9:21948 (R;CA) 
Prospecting 
Notes on uranium investigations in the Canadian cordillera, 
1981, 9:21953 (RA;CA) 
Radiometric Surveys 
Investigation of regional airborne gamma ray spectrometric 
patterns in New Brunswick and Nova Scotia, 9:21954 
(RA;CA) 
Solution Mining 
Coupled-transport membranes for metal separations. phase 5. 
Open file report, 24 September 81-24 July 1983, 9:21957 
(R;US) 
URANIUM DIOXIDE 
Dissolution 
Dissolution of irradiated UO: fuel in groundwater, 9:22075 
(R;CA) 
Standards 
Nuclear standard ceramic grade uranium dioxide, 9:21968 
(R;US) 
URANIUM II 
See URANIUM 234 
URANIUM IONS 
Range 
Studies of relativistic uranium nuclei with dielectric track 
detectors, 9:24370 (J;US) 
URANIUM ISOTOPES 


See also URANIUM 234 
URANIUM 235 
URANIUM 236 
URANIUM 238 


Isotope Ratio 
Third resin bead experiment at PNC-TRP. Evaluation of 
results, 9:21977 (R;IT) 
Laser Isotope Separation 
Status and prospects for lasers in isotope separation, 9:21966 
(J;US) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 





URANIUM MINES 
Dusts 


URANIUM MINES 
Dusts 
Statistical methods applied to the study of respirable dust 
concentrations in uranium mines in Canada, 9:22077 (R;CA) 
Economic Impact 
Domestic uranium mining and milling, 9:21958 (B;US) 
Impacts of Canada’s uranium mining industry, 9:22059 (R;CA) 
Employment 
Domestic uranium mining and milling, 9:21958 (B;US) 
Environmental Impacts 
Impacts of Canada’s uranium mining industry, 9:22059 (R;CA) 
Uranium mining - what are the issues, 9:22063 (R;CA) 
Radiation Hazards 
Uranium mining - what are the issues, 9:22063 (R;CA) 
Radioactive Waste Disposal 
Site selection and design options of mining and metallurgical 
institutions, 9:21997 (RA;ZA) 
URANIUM ORES 
Calibration Standards 
BL-2a and BL-4a: certified uranium reference ores, 9:21943 
(R;CA) 
Economics 
Uranium occurrences in the surficial deposits of Southern 
Africa, 9:21944 (RA;ZA) 


Review of some aspects of the geochemistry and mineralogy of 
the Witwatersrand gold deposits, 9:23789 (RA;ZA) 
Mineralization 
Review of the uranium occurrences in the Karoo Supergroup 
of South Africa, 9:21946 (RA;ZA) 
Uranium occurrences in the surficial deposits of Southern 
Africa, 9:21944 (RA;ZA) 


Review of some aspects of the geochemistry and mineralogy of 
the Witwatersrand gold deposits, 9:23789 (RA;ZA) 


Ore Processing 
Established procedures and new advances in the extraction of 


gold, uranium, and pyrite from Witwatersrand ores, 9:21959 
(RA;ZA) 
Recovery of uranium with molybdenum as a byproduct from 
deposits in the Karoo, 9:21962 (RA;ZA) 
Superconducting magnetic separators for the mineral industry, 
9:21961 (RA;ZA) 
Uranium processing in South Africa from 1961 to 1981, 
9:21960 (RA;ZA) 
Radiometric Sorting 
Use of radiometric ore sorting on South African gold mines, 
9:21963 (RA;ZA) 
Processes 
Superconducting magnetic separators for the mineral industry, 
9:21961 (RA;ZA) 
Uranium Mines 
Grade control and the determination of ore reserves at a low- 
grade uranium mine, 9:21945 (RA;ZA) 
URANIUM OXIDES 


See also BRANNERITE 
URANIUM DIOXIDE 
URANIUM OXIDES U308 


Formation Heat 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUO¢, SrsUO¢, BasUQOs, 
SrsNpOs and BasNpOs, 9:23110 (J;GB) 
Stability 
Thermodynamics of actinide perovskite-type oxides. 2. 
Enthalpy of formation of CasUO¢, SrsUO¢, BasUOc, 
SrsNpOc and BasNpOg, 9:23110 (J;GB) 
URANIUM OXIDES U308 
Fabrication 
New fuel element for Argonaut reactor. Parameters 
determination for fabrication of UsOs and graphite pellets, 
9:22538 (RA;BR;In Portuguese) 


UORIDE 
Thermodynamic 
Vapor pressures and thermodynamic properties of UF,, 
9:21973 (J;US) 
URANYL COMPOUNDS 
See also URANYL PHOSPHATES 
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Hydrolysis 
Raman spectroscopy of neptunyl and plutonyl in aqueous 
solutions: hydrolysis of Np(VI) and Pu(VJ), and 
disproportionation of Pu(V), 9:23106 (R;FR) 
Raman Spectra 
Raman spectroscopy of neptunyl and plutony! in aqueous 
solutions: hydrolysis of Np(VI) and Pu(VD), and 
disproportionation of Pu(V), 9:23106 (R;FR) 
URANYL PHOSPHATES 
Nuclear Magnetic Resonance 
Study of protonic diffusion in hydrogen uranyl phosphate 
using a pulsed-field-gradient NMR method, 9:23032 (J;US) 
URBAN AREAS 
Agriculture 
Edible Landscape Project: final project report for DOE grant, 
9:22799 (R;US) 
Energy Management 
Heat supply of metropolitan areas. A memo prepared by the 
Dept. of Industry, 9:22687 (R;SE;In Swedish) 
Runoff 
Clean Water Act amendments: non-point source management 
program, 9:23574 (B;US) 


Radiolysis 
Consideration on the migration of free radicals in irradiated 
polymer, 9:23081 (RA;HU) 


Sorptive Properties 
Sorption of selected radionuclides on various metal and 
polymeric materials, 9:23115 (J;GB) 


See URINARY TRACT 
URINALYSIS 
See URINE 
URINARY TRACT 
Biomedical Radiography 
Miction cystography - a basic roentgenologic method for the 
vesiculo - ureter reflux diagnostics in children, 9:23619 
(RA;BG;In Bulgarian) 
Our experience in the roentgenologic study of the urinary 
system traumas, 9:23622 (RA;BG;In Bulgarian) 
Computerized Tomography 
Computer tomography application in the urology, 9:23625 
(RA;BG;In Bulgarian) 
Computer tomography in obstructure urinary system diseases, 
9:23627 (RA;BG;In Bulgarian) 
Injuries 
Our experience in the roentgenologic study of the urinary 
system traumas, 9:23622 (RA;BG;In Bulgarian) 
Tomography 
About the unreal images of the circular tomographic spread in 
the study of the excretory system, 9:23623 (RA;BG;In 
Bulgarian) 


Activation Analysis 
Determination of chlorinated pesticides in urine by molecular 
neutron activation analysis, 9:23039 (J;US) 
Chemical Analysis 
Methodology for the optimization of the estimation of tritium 
in urine by liquid scintillation counting, 9:23002 (R;CA) 
UROGENITAL SYSTEM DISEASES 
Diagnosis 


Urographic and isotopes nephrographic (ING) correlation in 
embarassed renal drainage, 9:23620 (RA;BG;In Bulgarian) 
US AEC MATERIALS TESTING REACTOR-IDAHO 
See MTR REACTOR 
US DOE 


See also BONNEVILLE POWER ADMINISTRATION 
HANFORD RESERVATION 
HAPO 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
LASL 
LAWRENCE LIVERMORE LABORATORY 
MORGANTOWN ENERGY TECHNOLOGY CENTER 
MOUND LABORATORY 
NEVADA TEST SITE 
ORNL 
PANTEX PLANT 
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ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
TECHNICAL INFORMATION CENTER 
Budgets 

Congressional budget request, FY 1985. Volume 6. Fossil 
energy research and development; Naval petroleum and oil 
shale reserves, 9:24531 (R;US) 

Congressional budget request, FY 1985. Volume 7. Energy 
conservation; Strategic Petroleum Reserve; emergency 
preparedness and energy regulation; Energy Information 
Administration, 9:24532 (R;US) 

Construction 

Quarterly status of Department of Energy projects (Design or 
construction phase with cost of $5 million or more), 9:24530 
(R;US) 

Design 

Quarterly status of Department of Energy projects (Design or 
construction phase with cost of $5 million or more), 9:24530 
(R;US) 

Energy Conservation 
Measuring energy savings - problems, 9:22739 (J;GB) 
Nuclear Facilities 

Summary of environmental reports, Department of Energy 

sites, January-December 1982, 9:23550 (R;US) 
Program Management 

Department of Energy Thermal Energy Storage Program 
overview, 9:22635 (J;US) 

Inspection of the Heber binary-cycle geothermal project, 
9:22714 (R;US) 

Research Programs 

Department of Energy Thermal Energy Storage Program 
overview, 9:22635 (J;US) 

Department of energy research and development programs- 
fiscal year 1984, 9:22676 (B;US) 

DOE UCG program, 9:21684 (RA;US) 

ESCOE Engineering Program. Quarterly report, January 1- 
March 31, 1984, 9:21667 (R;US) 

Oil shale - the beginning of a new industry, 9:21935 (BA;US) 

Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 

US EPA 
Research Programs 
EPA (Environmental Protection Agency) research program 
guide. Report for 1 Oct 83-30 Sep 84, 9:23570 (R;US) 
US GEOLOGICAL SURVEY 
See US GS 
US GS 
Coordinated Research 
Review of USGS tight gas sands characterization research, 
9:21901 (RA;US) 
US NBS REACTOR 
See NBSR REACTOR 
US NRC 

United States Nuclear Regulatory Commission-prior to 1975 was 

part of US AEC. 
Administrative Procedures 

Nuclear Regulatory Commission's inspection process: 

Hayward-Tyler Pump Company, 9:22438 (B;US) 
Inspection 

Nuclear Regulatory Commission's inspection process: 

Hayward-Tyler Pump Company, 9:22438 (B;US) 
Reactor Licensing 

Licensing process at Diablo Canyon nuclear powerplant, 
9:22362 (B;US) 

Operating reactors licensing actions summary. Vol. 4, No. 2, 
9:22435 (R;US) 

Regulations 
Nuclear Regulatory Commission issuances, Volume 18, No. 5, 
9:22436 (R;US) 
Research Programs 
NRC research supports nuclear safety goals, 9:22529 (J;US) 
The role of risk assessment in NRC programs, 9:22610 (J;US) 
US WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
USA 
See also FEDERAL REGION I 


UTERINE CERVIX CARCINOMA 


FEDERAL REGION V 
FEDERAL REGION X 


Coal Deposits 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
Coal Gasification 
Coal gasification in the United States: Present and future, 
9:21754 (J;US) 
Fuel Consumption 
United States automobile fuel economy policies and 
consumption effects, 9:22780 (J;GB) 


Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
Inland Waterways 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
International Agreements 
Revised agreement for cooperation concerning peaceful uses of 
nuclear energy between the United States and Norway, 
9:22080 (B;US) 
Nuclear Trade 
Revised agreement for cooperation concerning peaceful uses of 
nuclear energy between the United States and Norway, 
9:22080 (B;US) 
Offshore Platforms 
Safety monitoring program of the US Coast Guard for 
offshore platforms, 9:21881 (RA;XE;In German) 
Radioactive Waste Disposal 
Ratification of interstate compacts for low-level nuclear waste 
management, 9:22053 (B;US) 
Transportation Systems 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 


USSR 


Nuclear Explosions 
Nuclear explosives: the peaceful side, 9:23495 (J;GB) 
Seismic Surveys 


Nuclear explosives: the peaceful side, 9:23495 (J;GB) 


UTAH 


Geological Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Geology 
Petroleum potential of Wilderness Lands in Utah, 9:21857 
(RA;US) 
Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 
Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Natural Gas Deposits 
Petroleum potential of Wilderness Lands in Utah, 9:21857 
(RA;US) 
Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 
Review of USGS tight gas sands characterization research, 
9:21901 (RA;US) 
Petroleum Deposits 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Petroleum potential of Wilderness Lands in Utah, 9:21857 
(RA;US) 
Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 


UTERINE CERVIX CARCINOMA 


See CARCINOMAS 
UROGENITAL SYSTEM DISEASES 





See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


VACUUM MELTING 
Measurement of ingot-crucible boundary conditions during 
vacuum arc remelting, 9:22907 (R;US) 
VACUUM SYSTEMS 
Control Systems 
Fast response system for vacuum volume emergency 
separation, 9:23271 (R;SU;In Russian) 


Technique for measuring the hydrogen outgassing rate in a 
vacuum chamber in the pressure range of 10-*-10-’ mm Hg, 
9:23272 (R;SU;In Russian) 

VAGINA 
See FEMALE GENITALS 
VALVES 
Performance Testing 

Safety technology and fitting to system technics of safety and 

relief valves. Final report, 9:23200 (R;DE;In German) 
VANADIUM 
Physical Properties 

Mcgraw-hill/cindas data series on material properties. Volume 
3-1. Properties of selected ferrous alloying elements. Data 
book, 9:22845 (R;US) 

VANADIUM 51 
Nuclear Radii 

1 fsub(7/2) isotone and isotope differences of nuclear matter 

densities, 9:24347 (RA;DE) 
Particle Interactions 

Multiparticle shell model calculations with schematic and 

realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
Shell Models 

Multiparticle shell model calculations with schematic and 

realistic interactions, 9:24117 (RA;ZA;In Afrikaans) 
VANADIUM 51 TARGET 
Electron Reactions 

Covariant description of excitation of nuclei with half-integral 
spin in electron scattering at the cost of electromagnetic and 
weak interactions, 9:24118 (RA;SU;In Russian) 

VANADIUM ALLOYS 
Tensile Properties 

Development of tough, high strength, quaternary titanium-base 
alloys of the Ti-A1-V-X system. Interim technical report No. 
1, 9:22848 (R;US) 

VANADIUM COMPOUNDS 
See also VANADIUM NITRIDES 
VANADIUM OXIDES 
Biological Effects 

Cytotoxicity of ammonium metavanadate to cultured bovine 

alveolar macrophages, 9:23756 (J;US) 
VANADIUM IONS 
Ton-Atom Collisions 

Correlated charge changing interactions and K x-ray emission 
in ion-atom collisions. Progress report, August 15, 1983- 
March 15, 1984, 9:23906 (R;US) 

VANADIUM MINERALS 
See MINERALS 
VANADIUM NITRIDES 
Phonons 

Lattice dynamics and electronic properties of superconducting 

Nbsub(x)Vsub(1-x)N compounds, 9:22938 (R;DE;In German) 


Lattice dynamics and electronic properties of superconducting 
Nbsub(x)Vsub(1-x)N compounds, 9:22938 (R;DE;In German) 
Transition Temperature 
Lattice dynamics and electronic properties of superconducting 
Nbsub(x)Vsub(1-x)N compounds, 9:22938 (R;DE;In German) 
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VANADIUM OXIDES 
Comparative Evaluations 
Molten carbonate fuel cell powerplant desulfurization systems. 
Final report, November 1978-November 1979, 9:21673 
(R;US) 
Tissue Distribution 
Lymphotoxic potential of vanadium, 9:23750 (RA;US) 
Toxicity 
Lymphotoxic potential of vanadium, 9:23750 (RA;US) 
Uptake 
Lymphotoxic potential of vanadium, 9:23750 (RA;US) 
VARIABLE MOMENT OF INERTIA MODEL 
See VMI MODEL 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VECTOR MESONS 
See also RHO-765 RESONANCES 
Sigma Model 
Meson lagrangians of the U(3) group in the model with four- 
quark interactions, 9:23987 (R;SU) 
VEGETABLES 
Edible parts of plants only; see also FRUITS. 
See also BEANS 
BEETS 


RADISHES 
SOYBEANS 


Dehydration 
Tapping geothermal energy, heat from within the earth, 
9:22811 (BA;US) 
Radiation Monitoring 
Plutonium contents of broadleaf vegetable crops grown near a 
nuclear fuel chemical separations facility, 9:22071 (J;GB) 
Radionuclide Kinetics 
Plutonium contents of broadleaf vegetable crops grown near a 
nuclear fuel chemical separations facility, 9:22071 (J;GB) 
VEGETATION 
See PLANTS 
VENTILATION 
Control Systems 
Profitability of different energy conservation actions, 9:22768 
(R;SE;In Swedish) 
Environmental Effects 
Effects of reduced ventilation on indoor air quality in an office 
building, 9:23520 (J;GB) 
VENTILATION DUCTS 
See VENTILATION 
VENTILATION SYSTEMS 
Efficiency 
Residential air-to-air heat exchangers: a study of the ventilation 
efficiencies of wall- or window-mounted units, 9:22746 
(R;US) 
Heat Recovery 
Heat pump for an air/water system abstracting heat from 
mechanically-ventilated roof and underfloor spaces. Test in a 
single-storey building, 9:22743 (R;SE;In Swedish) 
VERMONT YANKEE REACTOR 
Reactor Physics 
Yankee experience in validation of reactor physics models, 
9:22335 (J;US) 
VERTEBRAE 
Biomedical Radiography 
Changes of the cervical vertebrae in professional drivers - 
roentgenomorphological and otoneurogical, 9:23652 
(RA;BG;In Bulgarian) 
Computerized Tomography 
Diagnostic values of the secondary reconstruction of the image 
in the spine computer tomography, 9:23655 (RA;BG;In 
Bulgarian) 
VERTICAL AXIS TURBINES 
Design 
Alcoa vertical axis wind turbines, 9:22295 (BA;US) 
Performance 
Alcoa vertical axis wind turbines, 9:22295 (BA;US) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
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VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VHTR REACTOR 
ECCS 

Emergency reactor cooling systems for the experimental 
VHTR. Studies continued to the first conceptual design 
work, 9:22370 (R;JP;In Japanese) 

VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES 
Coupling 

Multiphonon method applied to the Ksup(a7)=0* and 
Ksup(77)=0~ vibrational coupling study in the framework of 
an exactly solvable model, 9:24342 (R;FR;In French) 

Relaxation 

Rates of relaxation in the upper vibrational levels of HF 
(hydrogen fluoride) and DF (deuterium fluoride). Final 
scientific report, 30 September 80-31 August 82, 9:23141 
(R;US) 

VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VINBLASTINE 
Radiosensitivity Effects 

Cytogenetical effect from combined impact of taliblastine and 
gamma rays on rat bone marrow cells in vivo, 9:23704 
(RA;BG;In Bulgarian) 

VINYL MONOMERS 
Chemical Radiation Effects 

In-source and post-irradiation polymerization of (N-tert- 
butylacrylamide)2-ZnClz complex and N-tert-butylacrylamide 
in solid-state by y-radiation, 9:23085 (RA;HU) 

Interaction of beta particles with organic liquids in the 
presence of vinyl monomers. I. Experimental results. 
Technical report, 9:23076 (R;US) 

Interaction of beta particles with organic liquids in the 
presence of vinyl monomers. II. theory for a point source. 
Technical report, 9:23077 (R;US) 

Investigation of relaxation transition influence on radiation- 
induced cationic graft polymerization of vinyl-n-buthy! ether 
onto polyvinyl chloride, 9:23095 (RA;HU) 

Polymerization 

In-source and post-irradiation polymerization of (N-tert- 
butylacrylamide).-ZnCl, complex and N-tert-butylacrylamide 
in solid-state by ‘y-radiation, 9:23085 (RA;HU) 

Investigation of relaxation transition influence on radiation- 
induced cationic graft polymerization of vinyl-n-buthyl ether 
onto polyvinyl chloride, 9:23095 (RA;HU) 

VINYLBENZENE 
See STYRENE 
VIRGIN ISLANDS 
Marine Surveys 

Oceanographic data off Puerto Rico and the Virgin Islands, 

9:22218 (R;US) 
Oceanography 

Oceanographic data off Puerto Rico and the Virgin Islands, 

9:22218 (R;US) 
VISIBILITY 
Mathematical Models 

Data base for plumes with significant plume and background 
particle scattering. Interim report, Jun 80-Jun 82, 9:23507 
(R;US) 

VISITOR CENTERS 
See PUBLIC BUILDINGS 
VITON 
Sorptive Properties 
Sorption of selected radionuclides on various metal and 
polymeric materials, 9:23115 (J;GB) 


See MACERALS 


VK-50 REACTOR 
Water 
Study of the VK-50 nuclear power plant reactor water- 
chemical conditions, 9:22330 (R;SU;In Russian) 
VMI MODEL 
Energy Levels 
Energies of ground-state bands of even nuclei from generalized 
variable moment of inertia models, 9:24223 (J;US) 
Ground States 
Energies of ground-state bands of even nuclei from generalized 
variable moment of inertia models, 9:24223 (J;US) 
VOLCANISM 
Reviews 
Hydrovolcanism: basic considerations and review, 9:23777 
(J;NL) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTMETERS 
Lectures 
Measurement techniques, 9:23449 (R;US) 
VRAIN REACTOR 
Reactor Safety 
High-temperature gas-cooled reactor safety studies for the 
Division of Accident Evaluation. Quarterly progress report, 
July 1-September 30, 1983, 9:22601 (R;US) 


Ww 


WAGR REACTOR 
Fission Product Release 
Comparison of measured fission gas releases for Windscale 
AGR fuel irradiated above 18 GWd/tU with those predicted 
using the computer code MINIPAT D, 9:22372 (R;GB) 
Fuel Pins 
Comparison of measured fission gas releases for Windscale 
AGR fuel irradiated above 18 GWd/tU with those predicted 
using the computer code MINIPAT D, 9:22372 (R;GB) 
Measuring Instruments 
Wide range in-core neutron measurement system used in the 
Windscale AGR concluding experiments, 9:22364 (R;GB) 
Neutron Flux 
Wide range in-core neutron measurement system used in the 
Windscale AGR concluding experiments, 9:22364 (R;GB) 
Transients 
Wide range in-core neutron measurement system used in the 
Windscale AGR concluding experiments, 9:22364 (R;GB) 
WALKER CARCINOMA 
See EXPERIMENTAL NEOPLASMS 
WASHERS, 
See CLOTHES WASHERS 
WASHINGTON 
Coal Gasification 
Technical summary of the underground coal gasification 
process, 9:21749 (J;US) 
Geological Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Geology 
Petroleum potential of Wilderness Lands in Washington, 
9:21858 (RA;US) 
Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Natural Gas Deposits 
Petroleum potential of Wilderness Lands in Washington, 
9:21858 (RA;US) 
Petroleum Deposits 
Digital cartography, 9:21844 (RA;US) 
Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 





WASHINGTON 
Petroleum Deposits 


Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 
Petroleum potential of Wilderness Lands in Washington, 
9:21858 (RA;US) 
Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 
WASHOUT 
Seasonal Variations 
Variation in chemical wet deposition with meteorological 
conditions, 9:23525 (J;GB) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE FORMS 
Comparative Evaluations 
Review and discussion of candidate ceramics for 
immobilization of high-level fuel reprocessing wastes, 
9:21987 (R;CA) 
WASTE HEAT UTILIZATION 
Economic Analysis 
Economic benefits from burnout of abandoned coal mine fires, 
9:21840 (RA;US) 
WASTE MANAGEMENT 


See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 


Technology Assessment 
Review of municipal waste-to-energy technologies - 1981, 
9:22829 (BA;US) 
WASTE PROCESSING 


See also ACTIVATED SLUDGE PROCESS 
ANAEROBIC DIGESTION 
MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 


Inorganic Ion Exchangers 
Application of inorganic ion exchangers to metallurgy. Report 
of investigations/1983, 9:23027 (R;US) 


Ionizing Radiations 
Waste water treatment by ionizing radiation, 9:22085 (RA;HU) 
WASTE PROCESSING PLANTS 
See also RESOURCE RECOVERY FACILITIES 
Air Pollution Monitors 
Determination of aflatoxins in air samples of refuse-derived fuel 
by thin-layer chromatography with laser-induced 
fluorescence spectrometric detection, 9:23519 (J;US) 
Anaerobic Digestion 
Loves Creek anaerobic, upflow (ANFLOW) pilot plant: design 
and start-up, 9:22827 (R;US) 
Construction 
Characterization of gas produced by the anaerobic digestion of 
municipal solid waste, 9:22109 (J;US) 
Design 
Loves Creek anaerobic, upflow (ANFLOW) pilot plant: design 
and start-up, 9:22827 (R;US) 
Environmental Impacts 
Environmental studies on methane production by anaerobic 
digestion of municipal wastes, 9:22104 (J;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 
Anaerobic Digestion 
Investigations on reaction technology of continuous anaerobic 
digestion, shown by the purification of an acetic acid 
containing waste water with methanogenic bacteria, 9:22803 
(R;DE;In German) 
Chemical Composition 
Wilsonville wastewater sampling program. Final report, 
9:21720 (R;US) 
Ground Disposal 
Land application of waste: an accident waiting to happen, 
9:23560 (R;US) 
Irradiation 
Radiation treatment of sewage and surface waters, 9:22086 
(RA;HU) 
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Materials Recovery 

Membrane treatment of Aqueous Film Forming Foam (AFFF) 
wastes for recovery of its active ingredients. Final report, 
Mar 79-Sep 80, 9:22783 (R;US) 

Sampling 

Wilsonville wastewater sampling program. Final report, 

9:21720 (R;US) 
Waste Heat Utilization 

Heat-recovery from waste water by means of heat pumps. A 

feasibility study in Gaevle, 9:22813 (R;SE;In Swedish) 
Water Treatment 

Biotreatment of UCG wastewater condensate, 9:21779 
(RA;US) 

Quarterly technical progress report, April-June 1982, 9:21827 
(R;US) 

Treatment of UCG condensates by activated carbon 
adsorption, 9:21780 (RA;US) 

Wastewater treatment study: MIS retorts. Naval Oil Shale 
Reserves Management Support and Systems Engineering 
Project, 9:21931 (R;US) 

Wilsonville wastewater sampling program. Final report, 
9:21720 (R;US) 

WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
RAIN WATER 


SEAWATER 
WASTE WATER 


Chemical Bonds 

Theoretical study of the interaction of N2 with water 

molecules. (H2O)/sub n/:Ne, n = 1—8, 9:23055 (J;US) 
Devolatilization 

Modeling of CWM droplet combustion. Final report, 9:21829 

(R;US) 
Evaporation 

Modeling of CWM droplet combustion. Final report, 9:21829 
(R;US) 

Vaporization and devolatilization of coal water sprays. Fourth 
quarterly report for the period ending August 11, 1983, 
9:21830 (R;US) 

Fluid Flow 

Effects of temperature on the absolute permeability of 

consolidated sandstone, 9:21866 (R;US) 
Heat Storage 

Environmental consequences of heat recovery and heat storage 
in soil and water. A scheme for a research program, 9:22742 
(R;SE;In Swedish) 

Molten Metal-Water Reactions 

Modeling of lithium-lead/water interactions in a fusion reactor 

design, 9:24523 (J;US) 
Production 

Measurement of dynamic reservoir conditions. Technical 

progress report, November 1983, 9:21805 (R;US) 
Radiolysis 

Influence of electrical fields on the G-values of the radiation- 
induced SO2- and O2-oxidation and H2O-decomposition in 
gas systems, 9:23098 (RA;HU) 

WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also ACPR REACTOR 
ARGONAUT TYPE REACTORS 
BWR TYPE REACTORS 
HFIR REACTOR 
JMTR REACTOR 
KUHFR REACTOR 
LWBR TYPE REACTORS 
LWGR TYPE REACTORS 
MTR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 


SGHWR REACTOR 
TRIGA TYPE REACTORS 
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Reactor Safety 
Introductory user’s manual for the US Nuclear Regulatory 
Commission Reactor Safety Research Data Bank, 9:22599 
(R;US) 
WATER CURRENTS 
Computerized Simulation 
FLOWER: a computer code for simulating three-dimensional 
flow, temperature, and salinity conditions in rivers, estuaries, 
and coastal regions, 9:23558 (R;US) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER GAS PROCESSES 
Bench-Scale Experiments 
Development of an advanced Water-Gas Shift conversion 
system. Monthly project status report No. 2, March 1, 1984- 
March 31, 1984, 9:21739 (R;US) 
Catalysts 
Development of an advanced Water-Gas Shift conversion 
system. Monthly project status report No. 2, March 1, 1984- 
March 31, 1984, 9:21739 (R;US) 
WATER HAMMER 
Risk Assessment 
Regulatory analysis for USI A-1, Water Hammer, 9:22596 
(R;US) 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Energy Conservation 
Assessment of savings and operating characteristics of the Hot 
Water Saver: residential test analysis, 9:22750 (R;US) 
Energy Efficiency 
Pumping heat into cold water, 9:22770 (J;US) 
Heat Recovery Equipment 
Assessment of savings and operating characteristics of the Hot 
Water Saver: residential test analysis, 9:22750 (R;US) 
Hot water saver. Final report, 9:22749 (R;US) 
WATER HEATING 
Heat Pumps 
Pumping heat into cold water, 9:22770 (J;US) 
WATER MODERATED REACTORS 


See also ACPR REACTOR 
ARGONAUT TYPE REACTORS 
BWR TYPE REACTORS 
HFIR REACTOR 
JMTR REACTOR 
KUHFR REACTOR 
LWBR TYPE REACTORS 
MTR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 


Performance 
Nuclear power research and development at the Electric 
Power Research Inst. (EPRI), 9:22336 (BA;US) 
Reactor Kinetics 
ZAVET programm for calculating neutron-physical 
parameters, uranium-235 charge and absorbed concentration 
in control elements and their location during lifetime of a 
multizone heterogeneous reactor with a hydrogen-containing 
moderator, 9:22458 (R;SU;In Russian) 
Safety Engineering 
Nuclear power research and development at the Electric 
Power Research Inst. (EPRI), 9:22336 (BA;US) 
WATER MODERATOR 
See WATER 
WATER RESERVOIRS 
Land Use 
Guntersville reservoir: land management plan, 9:23557 (R;US) 
WATER RESOURCES 
Constraints 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
Environmental Effects 
Environmental assessment of increased US coal exports. Draft 
final report, 9:21839 (R;US) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER SOURCE HEAT PUMPS 
Corrosion Resistance 
Tube material for heat pumps - corrosior. trials in sewage. A 
feasibility study, 9:22812 (R;SE;In Swedish) 


District Heating 
Heat-recovery from waste water by means of heat pumps. A 
feasibility study in Gaevle, 9:22813 (R;SE;In Swedish) 
WATER SUPPLY 
Used in the sense of a public utility or of an engineered system 
(e.g., irrigation system) as contrasted to a natural system, for 
which use WATER RESOURCES. 
Planning 
Water system study for NOSR 1, 9:21938 (R;US) 
WATER VAPOR 
Spatial Distribution 
Comments on ‘The distribution of water vapor in the 
stratosphere’ by J.E. Harries, 9:23498 (J;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WAVEGUIDES 
Energy Losses 
Low loss metallic waveguide for transmission of optical 
radiation, 9:23457 (J;US) 
Light Transmission 
Low loss metallic waveguide for transmission of optical 
radiation, 9:23457 (J;US) 
Optical Modes 
Low loss metallic waveguide for transmission of optical 
radiation, 9:23457 (J;US) 
Power Losses 
Some numbers on the SLAC klystron windows, 9:23304 
(R;US) 
Surface Coating 
Low loss metallic waveguide for transmission of optical 
radiation, 9:23457 (J;US) 
Windows 
Some numbers on the SLAC klystron windows, 9:23304 
(R;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAXES 
Fractionation 
Two-stage process for conversion of synthesis gas to high 
quality transportation fuels. Quarterly report, 8 June-30 
September 1983, 9:22098 (R;US) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 
Gauge Invariance 
Introduction to gauge theories of the strong, weak, and 
electromagnetic interactions, 9:24004 (BA;US) 
WEAR RESISTANCE 
Significance of phase equilibria for the development of wear 
resistant materials, 9:22939 (RA;DE;In German) 
WEATHERIZATION 
Exclusion list methodology for weatherization program in the 
Pacific Northwest, 9:22747 (R;US) 
WEB GROWTH METHOD 
See DENDRITIC WEB GROWTH METHOD 
WECS 
See WIND TURBINES 
WEINBERG-SALAM GAUGE MODEL 
Testing the standard model by precise determinations of W*~ 
and Z masses, 9:24014 (J;US) 
WELDED JOINTS 
Creep 
Creep behavior in variable conditions fo austenoferritic welded 
joints, 9:22397 (R;FR;In French) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Accidents 
Accident risk in the onshore-production of petroleum and 
natural gas, 9:21876 (RA;XE;In German) 
Occupational Safety 
Accident risk in the onshore-production of petroleum and 
natural gas, 9:21876 (RA;XE;In German) 
Survey of the safety training for the onshore and offshore 
region, 9:21879 (RA;XE;In German) 





WELL LOGGING 
Data Analysis 


WELL LOGGING 


See also NUCLEAR MAGNETIC LOGGING 
SONIC LOGGING 


Data Analysis 
Status of CER log interpretation R & D, 9:21906 (RA;US) 
WELLHEAD PRICES 
Deregulation 
Natural gas pricing policies: implications for the federal 
budget, 9:21909 (B;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTINGHOUSE GASIFICATION PROCESS 
Hot Gas Cleanup 

Simultaneous high-temperature removal of alkali and 
particulates in a pressurized gasification system. Final 
technical progress report, April 1981-July 1983, 9:21675 
(R;US) 

Process Development Units 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Quarterly progress 
report, October 1-December 31, 1982, 9:21680 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Quarterly progress 
report, April 1-June 30, 1982, 9:21678 (R;US) 

Advanced development of a pressurized ash agglomerating 
fluidized-bed coal gasification system. Fourth quarter 
progress report, July 1-September 30, 1982, 9:21679 (R;US) 

WET DEPOSITION 
See WASHOUT 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WIND 
Mathematical Models 

Brookhaven National Laboratory Coastal Meteorology 

Program, 1972-1983, 9:23500 (R;US) 
Monitoring 

Winds in Sweden. Evaluation of wind measurement on high 
masts and surveying of wind energy in southern Sweden, 
9:22292 (R;SE;In Swedish) 

Nocturnal Variations 

Atmospheric studies in complex terrain: executive summary. 
Technical progress report, FY-1979 through FY-1983, 
9:23513 (R;US) 

Velocity 

Winds in Sweden. Evaluation of wind measurement on high 
masts and surveying of wind energy in southern Sweden, 
9:22292 (R;SE;In Swedish) 

WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 


See ELECTRIC GENERATORS 
WIND TURBINES 


WIND TUNNELS 
Air Flow 
Experimental investigations on the fluid flow through an 
asymmetric rod bundle (P/D = 1.148, W/D = 1.252), 
9:23170 (R;DE;In German) 
Fluid Flow 
Experimental investigations on the fluid flow through an 
asymmetric rod bundle (P/D = 1.148, W/D = 1.045), 
9:23169 (R;DE;In German) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
Energy Yield 
Small wind generator impacts on consumers and rural electric 
systems. Final technical report, 9:22294 (R;US) 
WINDOWS 
Air Infiltration 
Methods of estimating air infiltration through windows, 
9:22771 (J;CH) 
Airtightness 
Methods of estimating air infiltration through windows, 
9:22771 (J;CH) 


Contamination of optical windows by a dust-laden stream 
(Laser-based diagnostic systems for in-situ characterization 
of entrained particles and gas-phase species), 9:21718 (R;US) 
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Design 
Contamination of optical windows by a dust-laden stream 
(Laser-based diagnostic systems for in-situ characterization 
of entrained particles and gas-phase species), 9:21718 (R;US) 
Maintenance 
Field maintenance of radiation shielding windows at HFEF, 
9:23137 (J;US) 
Modifications 
Perry Library solarization conversion, 9:22250 (R;US) 
Repair 
Field maintenance of radiation shielding windows at HFEF, 
9:23137 (J;US) 
Thermal Insulation 
Window insulation: how to sort through the options, 9:22748 
(R;US) 
WIND-POWERED PUMPS 
Wind-mechanical pumps only; for wind-electric pumps use WIND 
TURBINES and PUMPS. 
Savonius Rotors 
Locally fabricated Savonius rotor wind water pumps. Final 
report, 9:22293 (R;US) 
WINDSCALE ADVANCED GAS-COOLED REACTOR 
See WAGR REACTOR 
WINDSCALE PRODUCTION REACTORS 
Reactor Accidents 
Emission of fission products and other activities during the 
accident to Windscale Pile No. 1 in October 1957, 9:22560 
(R;GB) 
WINE 
See BEVERAGES 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WIRE SPARK CHAMBERS 
Tuning 
Software for tuning of wire spark chamber telescope at the 
Kharkov linac, 9:23419 (R;UA;In Russian) 
WIRES 
Drawing 
Analysis of fracture modes during extrusion and drawing of 
bimetal rods or wire. Analytical study of drawing and 
extrusion of superconducting filamentary wires: fracture 
problems and evaluation of temperature rise. Final report, 
9:22865 (R;US) 
Extrusion 
Analysis of fracture modes during extrusion and drawing of 
bimetal rods or wire. Analytical study of drawing and 
extrusion of superconducting filamentary wires: fracture 
problems and evaluation of temperature rise. Final report, 
9:22865 (R;US) 
Production 
Microstructure-mechanical property relationships of dual-phase 
steel wire, 9:22902 (R;US) 
WNP-2 REACTOR 
Washington Public Power Supply System Nuclear Project Number 
2, previously known as Hanford-2 Reactor. 
Reactor Safety 
Safety Evaluation Report related to the operation of WPPSS 
Nuclear Project No. 2 (Docket No. 50-397), 9:22595 (R;US) 
WOLFRAM 
See TUNGSTEN 
WwooD 
Gasification 
Methanol synthesis gas from wood gasification, 9:22119 (J;US) 
Solar Drying 
Solar kilns: feasibility of utilizing solar energy for drying 
lumber in developing countries, 9:22234 (R;US) 
WOOD ALCOHOL 
See METHANOL 
WOOD WASTES 
Combustion 
Energetical evaluation of agricultural biomass - a balance of 
realization in France and Italy. Series FAST no. 15, 9:22142 
(R;XE;In French) 
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Gasification 

Feasibility study for early commercialization of a modular-unit 
dual fluidized-bed system for converting terrestrial biomass 
into alternate fuels. Final report, 9:22101 (R;US) 

WOOD-PLASTIC COMPOSITES 
Radiation Effects 

Modification of polypropylene with radiation - treated wood - 

fiber, 9:22953 (RA;HU) 
WOODS-SAXON POTENTIAL 
Trajectories 
Classical trajectories in a medium nuclear potential, 9:24343 
(R;FR;In French) 
WORKERS 
See PERSONNEL 
WUERENLINGEN PROTEUS REACTOR 
See PROTEUS REACTOR 
WWER TYPE REACTORS 
Fuel Rods 
Calculational study of thermomechanical characteristics of fuel 
elements for power reactors, 9:22349 (R;SU;In Russian) 
WYOMING 
Feed Materials Plants 
Domestic uranium mining and milling, 9:21958 (B;US) 
Geological Surveys 

Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 

Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 

Geology 

Petroleum potential of Wilderness Lands in Wyoming, 9:21859 
(RA;US) 

Petroleum potential of Wilderness Lands in “Vyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 

Geophysical Surveys 
Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 
Geothermal Resources 
Oil field geothermal waters of Wyoming, 9:22274 (R;US) 
In-Situ Gasification 

Application of remanent and rock magnetic properties to 
thermal alternation of overburden at the Hanna, Wyoming, 
UCG site, 9:21692 (RA;US) 

Evaluation of the magnitude of groundwater contamination at 
the US DOE Hoe Creek UCG experimental site, 9:21790 
(RA;US) 

Reclamation of the Rawlins UCG site, 9:21698 (RA;US) 

Land Reclamation 
Reclamation of the Rawlins UCG site, 9:21698 (RA;US) 
Natural Gas Deposits 

Petroleum potential of Wilderness Lands in Wyoming, 9:21859 
(RA;US) 

Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 

Petroleum Deposits 

Digital cartography, 9:21844 (RA;US) 

Estimates of the potential petroleum resources in Wilderness 
Lands, 9:21847 (RA;US) 

Petroleum potential of Wilderness Lands in the Western 
United States, 9:21849 (R;US) 

Petroleum resource assessments of the Wilderness Lands in the 
Western United States, 9:21850 (RA;US) 

Petroleum potential of Wilderness Lands in Wyoming, 9:21859 
(RA;US) 

Petroleum potential of Wilderness Lands in Wyoming-Utah- 
Idaho thrust belt, 9:21860 (RA;US) 

Probabilistic methodology for petroleum resource appraisal of 
Wilderness Lands, 9:21846 (RA;US) 

Thermal Waters 

Oil field geothermal waters of Wyoming, 9:22274 (R;US) 
Uranium Mines 

Domestic uranium mining and milling, 9:21958 (B;US) 


XENON 
Electron-Atom Collisions 
‘Triple’ electron scattering on mercury and xenon for complete 
evaluation of the scattering amplitudes, 9:23854 (RA;DE) 
Cross sections of inert gases for VUV emissions following 
inner-shell or subshell ionization by electron impact, 9:23864 
(RA;DE) 
Electron-photon angular correlation with spin-orbit interaction 
in the excitation of Kr and Xe, 9:23844 (RA;DE) 
Low energy scattering from krypton and xenon, 9:23817 
(RA;DE) 
Measurements of differential cross sections for e-Ar, Kr, Xe 
scattering at E = 50 meV - 2 eV, 9:23809 (RA;DE) 
Relativistic phase shift analysis for elastic scattering of 
electrons by xenon below the first inelastic threshold, 
9:23816 (RA;DE) 
Threshold behaviour of Ar-K and Xe-Ls inner shell ionisation 
by electron impact, 9:23874 (RA;DE) 
Total cross sections for electron scattering from Ne, Xe, Kr 
and Ar, 9:23819 (RA;DE) 
Total electron scattering cross sections for He, Ne, Ar, Xe, 
and selected molecules: 4-300 eV, 9:23821 (RA;DE) 
Inner-Shell Ionization 
Cross sections of inert gases for VUV emissions following 
inner-shell or subshell ionization by electron impact, 9:23864 
(RA;DE) 
Threshold behaviour of Ar-K and Xe-Ls inner shell ionisation 
by electron impact, 9:23874 (RA;DE) 
Ton-Atom Collisions 
Elastic scattering and charge exchange in He* -He, H* -Kr and 
H* -Xe collisions at Esub(cm) = 0.5 - 30 eV, 9:23888 
(RA;DE) 
Oscillator 
Direct measurement of a VUV transition oscillator strength in 
xenon, 9:23904 (R;US) 
XENON 124 TARGET 
Neutron Reactions 
Neutron capture cross sections of the stable xenon isotopes and 
their application in stellar nucleosynthesis, 9:24213 (RA;DE) 
XENON 130 
Energy-Level Transitions 
Gamma radiation spectra at bombardment of '**°Te and Te 
by a particles, 9:24188 (RA;SU;In Russian) 
XENON 132 
Energy-Level Transitions 
Gamma radiation spectra at bombardment of **°Te and Te 
by a particles, 9:24188 (RA;SU;In Russian) 
Isomeric Nuclei 
Gamma radiation at bombardment of '**°Te and *°Te 
by a particles, 9:24188 (RA;SU;In Russian) 
XENON 132 TARGET 
Neutron Reactions 
Neutron capture cross sections of the stable xenon isotopes and 
their application in stellar nucleosynthesis, 9:24213 (RA;DE) 
XENON 134 TARGET 
Neutron Reactions 
Neutron capture cross sections of the stable xenon isotopes and 
their application in stellar nucleosynthesis, 9:24213 (RA;DE) 
XENON 136 TARGET 
Neutron Reactions 
Direct radiative capture: Test of the Lane-Lynn model and 
development of a methodology for calculations, 9:24136 
(RA;DE) 
XENON IONS 
Electron-Ion Collisions 
Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 1s212I' configurations, 9:23931 (J;US) 
Electron-impact double-ionization of xenon ions, 9:23876 
(RA;DE) 





Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Ge Semiconductor Detectors 

Peak-to-background improvement of semiconductor X-ray 

detectors at 10 keV, 9:23404 (RA;DE) 
Li-Drifted Si Detectors 

Si(Li)-semiconductor detector-probe, 9:23421 (RA;SU;In 

Russian) 


See also X-RAY SOURCES 


The Pinhole/Occulter facility: Hard x-ray imaging for 

astrophysical observations, 9:23802 (J;US) 
X-RAY FLUORESCENCE ANALYSIS 
Gamma Sources 

Unified parametric set of radionuclide sources for X-ray 

fluorescence analysis, 9:22088 (RA;SU;In Russian) 
Radiation Monitoring 

Device for exciting radiation monitoring in X-ray fluorescence 

analysis, 9:23017 (RA;SU;In Russian) 
X-Ray Sources 

Unified parametric set of radionuclide sources for X-ray 

fluorescence analysis, 9:22088 (RA;SU;In Russian) 
X-RAY FLUORESCENCE ANALYZERS 
X-Ray Sources 

Installation for X-ray radiometric analysis with double-stage 

excitation source, 9:23012 (RA;SU;In Russian) 
X-RAY LASERS 
Cavity Resonators 

Development of x-ray laser media. measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Volume 2. Annual scientific report, 1 Jan-31 Dec 
82, 9:23143 (R;US) 

Development of x-ray laser media. measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Volume 3. Annual scientific report, 1 Jan-31 Dec 
82, 9:23144 (R;US) 

Laser Materials 

Development of x-ray laser media. measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Volume 1. Annual scientific report, 1 Jan-31 Dec 
82, 9:23142 (R;US) 

Development of x-ray laser media. measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Volume 2. Annual scientific report, 1 Jan-31 Dec 
82, 9:23143 (R;US) 

Laser Mirrors 

Development of x-ray laser media. measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Volume 2. Annual scientific report, 1 Jan-31 Dec 
82, 9:23143 (R;US) 

Development of x-ray laser media. measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Volume 3. Annual scientific report, 1 Jan-31 Dec 
82, 9:23144 (R;US) 

X-RAY SOURCES 

For cosmic sources of x radiation use COSMIC X-RAY 

SOURCES. 
Accelerator Facilities 

New pulsed and tuneable vacuum-ultra violet and X-ray line 

source, 9:23293 (RA;DE) 
X-RAY SPECTROMETERS 

Low energy x-ray and electron physics and applications to 
diagnostics development for laser-produced plasma research. 
Final annual report, 31 July 1982-30 September 1983, 
9:24419 (R;US) 


Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 
in tokamaks, 9:24439 (RA;SU;In Russian) 
Data Acquisition Systems 
Fast »P-controlled data acquisition for spectroscopy 
experiments, 9:23417 (RA;DE) 
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Diamonds 

Spectrometry of ionizing radiations by means of detectors on 

the base of natural diamond, 9:23372 (RA;SU;In Russian) 
Energy Resolution 

Measurement of factors influencing the energy resolution of X- 
ray spectrometers, 9:23420 (RA;SU;In Russian) 

Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 
in tokamaks, 9:24439 (RA;SU;In Russian) 

In-Beam Spectroscopy 

Semiconductor X-ray spectrometer in a multicharged ion 

source beam, 9:23425 (R;SU;In Russian) 
Li-Drifted Si Detectors 
Measurement of factors influencing the energy resolution of X- 
ray spectrometers, 9:23420 (RA;SU;In Russian) 
Multi-Channel Analyzers 
Universal field spectrometer, 9:23360 (RA;SU;In Russian) 
Performance 

Si(Li) three-crystal spectrometer for x-ray plasma diagnostics 

in tokamaks, 9:24439 (RA;SU;In Russian) 
X-RAY SPECTROSCOPY 
Li-Drifted Si Detectors 

Semiconductor X-ray spectrometer in a multicharged ion 
source beam, 9:23425 (R;SU;In Russian) 

X-ray Si(Li)-spectrometers energy resolution limiting due to 
excessive consecutive background noise in the channel of 
field effect transistors, 9:23362 (RA;SU;In Russian) 

XYLENE-PARA 
Chemical Reactions 

New reducing system: calcium metal in amines. Reduction of 

aromatic hydrocarbons, 9:23061 (J;US) 
X-ZERO RESONANCES 
See ETA-958 RESONANCES 


Y 


YANKEE VERMONT REACTOR 
See VERMONT YANKEE REACTOR 
YELLOW CAKE 
See URANIUM OXIDES U308 
YOSHIDA SARCOMA 
See EXPERIMENTAL NEOPLASMS 
YTTERBIUM 
Stimulated Emission 
Dependence of the stimulated emission cross section of Yb** 
on host glass composition, 9:23161 (J;US) 
YTTERBIUM 163 
Energy Levels 
Near-yrast spectroscopy of rare-earth nuclei. Yrast isomerism 
and bandcrossings, 9:24245 (R;SE) 
YTTERBIUM 164 
Energy Levels 
Near-yrast spectroscopy of rare-earth nuclei. Yrast isomerism 
and bandcrossings, 9:24245 (R;SE) 
YTTERBIUM 165 
Energy Levels 
Near-yrast spectroscopy of rare-earth nuclei. Yrast isomerism 
and bandcrossings, 9:24245 (R;SE) 
YTTERBIUM 166 
Energy Levels 
Near-yrast spectroscopy of rare-earth nuclei. Yrast isomerism 
and bandcrossings, 9:24245 (R;SE) 
YTTERBIUM 167 
Energy Levels 
Near-yrast spectroscopy of rare-earth nuclei. Yrast isomerism 
and bandcrossings, 9:24245 (R;SE) 
YTTERBIUM 169 
Diagnostic Uses 
Scintigraphy with gallium 67 and ytterbium 169 in patients 
with lung carcinomas, 9:23670 (RA;BG;In Bulgarian) 
Electron Capture Decay 
Nuclear orientation of 1®°Yb(Fe), 9:24226 (RA;CS;In Czech) 
Oriented Nuclei 


Nuclear orientation of 1*°Yb(Fe), 9:24226 (RA;CS;In Czech) 





285S / ERA-9/12 


YTTERBIUM 171 
Energy Levels 
171Yb states excited in ‘7! Lu decay, 9:24238 (RA;SU;In 
Russian) 
YTTERBIUM 172 
Energy-Level Transitions 
Mixing parameters of multipolarities for the ‘”*Yb transitions, 
9:24239 (RA;SU;In Russian) 
YTTERBIUM 173 
Energy-Level Transitions 
Nuclear orientation of 17*Lu(Gd), 9:24225 (RA;CS;In Czech) 
YTTERBIUM ISOTOPES 


See also YTTERBIUM 163 
YTTERBIUM 164 
YTTERBIUM 165 
YTTERBIUM 166 
YTTERBIUM 167 
YTTERBIUM 169 
YTTERBIUM 171 
YTTERBIUM 172 
YTTERBIUM 173 


Internal Conversion 
Determination of the multipolarity of prompt electromagnetic 
transitions from angular distribution of conversion electrons, 
9:24244 (RA;DE) 
Multipole Transitions 
Determination of the multipolarity of prompt electromagnetic 
transitions from angular distribution of conversion electrons, 
9:24244 (RA;DE) 
YTTRIUM 89 
Energy Levels 
Excitation of odd nucleus states at inelastic scattering of fast 
neutrons, 9:24121 (RA;SU;In Russian) 
YTTRIUM 90 
Energy Levels 
Excitation spectrum of ®Y in the ®Zr(7Li,7Be)®Y reaction, 
9:24209 (RA;SU;In Russian) 
YTTRIUM ALUMINIUM GARNETS 


See ALUMINIUM OXIDES 
YTTRIUM COMPOUNDS 


YTTRIUM BORIDES 
Hybridization 
Role of p-d hybridization in the Tsub(c)-variation of 
Y(Rhsub(1-x)Rusub(x))4B, superconductors, 9:22998 (J;GB) 
Sprayed Coatings 
Stability of plasma-sprayed coatings tested at White Sands 
Solar Facility, 9:22271 (J;GB) 
Thermal Degradation 
Stability of plasma-sprayed coatings tested at White Sands 
Solar Facility, 9:22271 (J;GB) 
Transition Temperature 
Role of p-d hybridization in the Tsub(c)-variation of 
Y(Rhsub(1-x)Rusub(x)),B, superconductors, 9:22998 (J;GB) 
YTTRIUM COMPOUNDS 
See also YTTRIUM BORIDES 
X-Ray Diffraction 
Identification of a new yttrium oxycarbide, Y2OC, 9:22952 
(J;US) 
YUKON TERRITORY 
Brannerite 
Comments on the geology and uraniferous mineral occurrences 
of the Werrnecke mountains, Yukon and District of 
Mackenzie, 9:21951 (RA;CA) 
Stratigraphy 
Comments on the geology and uraniferous mineral occurrences 
of the Werrnecke mountains, Yukon and District of 
Mackenzie, 9:21951 (RA;CA) 


Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZEA MAYS 
See MAIZE 


ZINC SULFIDES 
Crystal Structure 


ZEOLITES 
F 

Statistical study to determine feasibility of resistivity, water 
content, and grain density as indicators of clay and/or 
zeolite content, 9:23788 (R;US) 

ZERO POWER REACTORS 
See also ZPPR REACTOR 
Fuel Assemblies 

Flow velocity distributions in the wire-wrapped fuel 

subassembly, (2), 9:22419 (RA;JP) 
ZETA DEVICES 
Radiative Cooling 

Radiative cooling of a cilindrical Z-pinch in the stage of 

plasma shett motion, 9:24442 (R;SU;In Russian) 
ZINC 
Autoionization 

Autoionization of Hg, Cd, and Zn atoms by electron impact 

ionization, 9:23036 (J;US) 
Biochemical Reaction Kinetics 

Thermodynamic binding constants for zinc transferrin, 9:23580 
(RA;US) 

Ecological Concentration 

Trace element uptake by field-grown food plants fertilized 
with wastewater sewage sludge, 9:23548 (J;US) 

Physical Radiation Effects 

Electron-plastic effect in irradiated metal crystals, 9:22886 

(RA;SU;In Russian) 
Quantitative Chemical Analysis 

Certification of the mass-fractions of arsenic, cadmium, cobalt, 
copper, iron, manganese, mercury, sodium, lead and zinc in 
fly ash obtained from the combustion of pulverised coal, 
9:22305 (R;XE) 

ZINC 64 TARGET 
Proton Reactions 

Spin-flip probability in inelastic 6.9 MeV proton scattering on 

Zn, 9:24159 (RA;SU;In Russian) 
ZINC IONS 
Electron-Ion Collisions 

Collision strengths for inner-shell excitation of Li-like ions 
from levels of the 1s?2s and 1s?2p configurations to levels of 
the 182121’ configurations, 9:23931 (J;US) 

Electron-impact collision strengths for excitation of He-like 
ions from the levels with n = 1 and 2 to all singly excited 
levels with higher n< or =5, 9:23930 (J;US) 

ZINC OXIDES 
Catalytic Effects 

High Resolution Electron Energy Loss vibrational studies of 
CO coordination to the (1010) surface of ZnO, 9:23057 
(J;US) 

Mechanistic studies of catalytic methanol synthesis. Final 
report, 9:22112 (R;US) 

Comparative Evaluations 

Molten carbonate fuel cell powerplant desulfurization systems. 
Final report, November 1978-November 1979, 9:21673 
(R;US) 

Electric Conductivity 

Advanced fuel cell development. Progress report, April-June 

1983, 9:22725 (R;US) 
Sorptive Properties 

High Resolution Electron Energy Loss vibrational studies of 
CO coordination to the (1010) surface of ZnO, 9:23057 
(J;US) 

Studies involving high temperature 
desulfurization/regeneration reactions of metal oxides for 
fuel cell development. Final report, 9:21674 (R;US) 

ZINC SULFATES 
Decomposition 
Continuous radiant decomposition studies, 9:22257 (R;US) 
ZINC SULFIDES 
Crystal Structure 

Polytypic structures in MX compounds: ZnS and Znsub(1- 

x)Cdsub(x)S, 9:22972 (R;IT) 





ZINC TELLURIDES 
Refractivity 


ZINC TELLURIDES 
Refractivity 
The refractive index of the ternary compounds Cd /SUB x/ 
Zn /SUB 1-x/ Te and Hg /SUB x/ Zn /SUB 1-x/ Te, 
9:23162 (J;US) 
ZINC-BROMINE BATTERIES 
Research Programs 
Zinc-bromine battery technology, 9:22651 (R;US) 
ZIRCALOY 
For unspecified Zircaloy alloys. 
See also ZIRCALOY 2 
ZIRCALOY 4 
Corrosion 
Space-time distribution of fission-induced monoclinic to cubic 
transformation in zirconia during in-pile corrosion, 9:22894 
(R;US) 
Radiation Effects 
Space-time distribution of fission-induced monoclinic to cubic 
transformation in zirconia during in-pile corrosion, 9:22894 
(R;US) 
ZIRCALOY 2 
Acoustic Emission Testing 
Crack extension in Zircaloy tube and AE observation, 9:22893 
(R;JP;In Japanese) 
Crack Propagation 
Crack extension in Zircaloy tube and AE observation, 9:22893 
(R;JP;In Japanese) 


Some high-temperature properties of Zircaloy-oxygen alloys, 
9:22927 (J;NL) 
Thermal Diffusivity 
Some high-temperature properties of Zircaloy-oxygen alloys, 
9:22927 (J;NL) 
Thermal Expansion 
Some high-temperature properties of Zircaloy-oxygen alloys, 
9:22927 (J;NL) 
ZIRCALOY 4 
Elasticity ‘ 
Some high-temperature properties of Zircaloy-oxygen alloys, 
9:22927 (J;NL) 
Thermal Diffusivity 
Some high-temperature properties of Zircaloy-oxygen alloys, 
9:22927 (J;NL) 
Thermal Expansion 
Some high-temperature properties of Zircaloy-oxygen alloys, 
9:22927 (J;NL) 
ZIRCONIUM 
See also ZIRCONIUM-ALPHA 
Oxidation 
Calculations of oxidation rates of zirconium, 9:22934 (J;US) 
Sorptive Properties 
Sorption of selected radionuclides on various metal and 
ymeric materials, 9:23115 (J;GB) 
Sputtering 
Outer shell excitation mechanisms and static mode laser 
fluorescence spectroscopy of sputtered atoms, 9:23932 (J;SE) 
ZIRCONIUM 90 
Giant Resonance 
Direct decay component of the isoscalar giant monopole 
resonance in Zr, 9:24217 (RA;DE) 
Neutron decay of the giant quadrupole resonance in ® Zr, 
9:24216 (RA;DE) 
Study of the low energy octupole giant resonance in ®Zr via 
(a,a’y) coincidence experiments, 9:24258 (RA;DE) 
ZIRCONIUM 90 TARGET 
Alpha Reactions 
Neutron decay of the giant quadrupole resonance in Zr, 
9:24216 (RA;DE) 


Study of the low energy octupole giant resonance in Zr via 
(a,a'y) coincidence experiments, 9:24258 (RA;DE) 
Lithium 6 Reactions 
Study of isoscalar electric giant resonances by 156 MeV ®Li- 
scattering and (®Li,*Li'n)-coincidence experiments, 9:24218 
(RA;DE) 
Lithium 7 Reactions 
Excitation spectrum of ®Y in the ®Zr(7Li,’Be)®Y reaction, 
9:24209 (RA;SU;In Russian) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
Mechanical Properties 
MechanicAl-property data Ti-6al-2Zr-2Sn-2mo-2Cr alloy. 
solution treated and aged plate, 9:22847 (R;US) 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
Creep 
Verification tests of a high-temperature transverse 
for Zr-2.5 wt % Nb pressure tubes, 9:22851 (R;US) 
Strain Hardening 
Hardening of polycrystalline Zr-3 wt.% Sn, 9:22882 (RA;CS;In 
Czech) 
Stress Relaxation 
Stress relaxation in Zr-Sn polycrystals, 9:22883 (RA;CS;In 
Czech) 
ZIRCONIUM OXIDES 
Catalytic Effects 
Study of synthesis gas conversion over metal oxides. Progress 
report, August 1, 1983-July 31, 1984, 9:22111 (R;US) 
Corrosion Resistance 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
Electrochemistry 
Electrode reactions at solid oxide electrolytes, 9:22737 (J;NL) 
Martensite 
Transformation plasticity in high-strength materials. Progress 
report, 1 August 1983-31 July 1984 (Nb-ZrO, composites), 
9:22867 (R;US) 
Microstructure 
Transformation plasticity in high-strength materials. Progress 
report, 1 August 1983-31 July 1984 (Nb-ZrO. composites), 
9:22867 (R;US) 
Thermal Stresses 
Advanced ceramic materials for hydrogen-fluorine 
environments, 9:22951 (J;US) 
ZIRCONIUM-ALPHA 
Electric Conductivity 
Measurement of Zr electric resistivity in the region of the low- 
temperature anomaly of mechanical properties, 9:22884 
(RA;CS;In Czech) 
Stress Analysis 
Stress increase after stress relaxation in alpha zirconium, 
9:22881 (RA;CS;In Czech) 
ZPPR REACTOR 
Reactor Cores 
Experimental studies of a large heterogeneous LMFBR 
Benchmark core, ZPPR-13A, 9:22424 (J;US) 
ZT-40 DEVICES 
Plasma Confinement 
RFP energy evolution and containment in the presence of 
giant sawteeth, 9:24453 (J;US) 
Plasma Instability 
RFP energy evolution and containment in the presence of 
giant sawteeth, 9:24453 (J;US) 
X-Ray Spectra 
Soft x-ray array results on the ZT-40M reversed-field pinch, 
9:24460 (J;US) 


model 
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NTIS, PC A04/MF AOI; 1 (GPO Dep.) 9:22725 
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Availability 


See NUREG/CR-2869-Rev.1 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


See DOE/EV-0005/43 
See DOE/EV-0005/36 


ASHRAE Publication Sales Dept., 1791 Tullie Circle, N.E., 
Altanta, GA 30329 


See AD-A-136516/2 

NTIS (US Sales Only), PC A02/MF A0Ol 
See UCID-18878-83-Summ. 

NTIS, PC A10/MF AO1; 1 (GPO Dep.) 


NTIS, PC A09; 3 (GPO Dep.) 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI 
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NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A10/MF AO}; 1 
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NTIS (US Sales Only), PC A03/MF A0O1 


NTIS (US Sales Only), PC A06/MF AO1 
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NTIS (US Sales Only), PC A04/MF A01 


Fachinformationszentrum Energie, Physik, Mathematik, 
Karlsruhe (Germany, F.R.) 
Fachinfr’ mationszentrum Energie, Physik, Mathematik, 
Karlsruhe (Germany, F.R.) 
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NTIS, PC A02/MF AOl (GPO Dep.) 
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NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
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NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01; 1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
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NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02/MF AO! 
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NTIS (US Sales Only), PC A02/MF AOI; 1 
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NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
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NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A01; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO}; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02; 3 

NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A14/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AO}; 1 
NTIS (US Sales Only), PC A03/MF AO}; 1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A10/MF AO1 


Curr. Energy Pat., 1-92(Jan 1984) 


NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A05/MF A01 
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heat transfer, Istanbul, Turkey, 16-27 Aug 1976) 

Hemisphere Publishing Corp., 1025 Vermont Avenue, 
Washington, DC 20005 

Hemisphere Publishing Corp., 1025 Vermont Avenue, 
Washington, DC 20005 

(3. annual underground coal conversion symposium, Fallen 
Leaf Lake, CA, USA, 6-9 Jun 1977) 

Livermore, CA; University of Calfornia (1977). 

(4. national ground water quality symposium, Minneapolis, 
MN, USA, 21 Sep 1978) 
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(11. NIRS symposium of multidisciplinary therapy of cancer, 
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Availability 


Alternative Energy Sources, 5: 385-397(Dec 1980) 
Alternative Energy Sources, 5: 407-417(Dec 1980) 
Alternative Energy Sources, 9: 299-314(Dec 1980) 
Alternative Energy Sources, 3: 307-322(Dec 1980) 
Alternative Energy Sources, 3: 377-384(Dec 1980) 
Alternative Energy Sources, 7: 271-282(Dec 1980) 
Alternative Energy Sources, 7: 283-290(Dec 1980) 
Alternative Energy Sources, 7: 291-299(Dec 1980) 
Alternative Energy Sources, 7: 313-324(Dec 1980) 
Alternative Energy Sources, 1: 175-194(Dec 1980) 
Alternative Energy Sources, 2: 293-308(Dec 1980) 

(AIME annual meeting, Chicago, IL, USA, 22-26 Feb 1981) 
See TVA/OP/FHP-84/6 

(Coalition of Northeastern Governors (CONEG) meeting on 
Northeastern regional district heating, New York, NY, USA, 
5-6 Mar 1981) 

NTIS, PC A16/MF AO}; 1 

(Erlangen symposium on technics and ethics, Erlangen, F.R. 
Germany, 7 Apr 1981) 

See INIS-mf-8363 

(Annual meeting of the German and Austrian institutes of 
constructional biology: humanisation of living and building 
construction, Woergl, Austria, 8-9 May 1981) 

NTIS (US Sales Only), PC A03/MF AOI; 1 

(IAEA conference on influence of power reactor water 
chemistry on fuel cladding reliability, San Miniato, Italy, 12- 
16 Oct 1981) 

See IWGFPT-11 

(ANS winter meeting, San Francisco, CA, USA, 29 Nov-4 
Dec 1981) 

See INIS-mf-8700 

See LNL-18 

(American Vacuum Society national symposium, Anaheim, 
CA, USA, 3-6 Nov 1981) 

NTIS, PC A02/MF AOl (GPO Dep.) 

(6. annual symposium of the ACIESP, Sao Paulo, Brazil, 9- 
11 Nov 1981) 

See ACIESP-PUB-36-3 

(International Atomic Energy Technical Committee meeting 
on thermal reactor safety research, Moscow, USSR, 1-4 Dec 
1981) 

See AECL-6835 

(114. Canadian minerals processors operators conference, 
Ottawa, Canada, 19 Jan 1982) 

See INFO-0069 

(International ENS/ANS conference on nuclear energy with 
emphasis on fuel cycles, Brussels, Belgium, 26-30 Apr 1982) 
See AECL-7753 

(44. annual meeting of the American Power Conference, Chi- 
cago, IL, USA, 26-28 Apr 1982) 

Proc. Am. Power Conf., 44: 475-482(May 1982) 

(S. symposium on fugitive emissions: measurement and con- 
trol, Charleston, SC, USA, 3-5 May 1982) 

See PNL-SA-9834 

(S. international conference on novel results in particle phys- 
ics, Nashville, TN, USA, 24-26 May 1982) 

NTIS, PC A17/MF AO}; 1 (GPO Dep.) 

(Information colloquium of the association of engineers from 
Quebec, Trois-Rivieres, Quebec, Canada, 12-14 May 1982) 
See INFO-0072 

(3. annual Canadian Nuclear Society conference, Toronto, 
Ontario, Canada, 8-9 Jun 1982) 

See AECL-7697 

(17. Intersociety Energy Conversion Engineering conference, 
Los Angeles, CA, USA, 8-13 Aug 1982) 

Proc., Intersoc. Energy Convers. Eng. Conf., 4: 2060- 
2064(Aug 1982) 

Proc., Intersoc. Energy Convers. Eng. Conf., 4: 2065- 
2069(Aug 1982) 

Proc., Intersoc. Energy Convers. Eng. Conf., 4: 2070- 
2073(Aug 1982) 

(SLAC summer school on high-energy particle accelerators, 
Stanford, CA, USA, 2-13 Aug 1982) 

American Inst. of Physics, 335 East 45th Street, New York, 
NY 10017 

(12. IPSA world congress, Rio de Janeiro, Brazil, 9-14 Aug 
1982) 

See IIVG-pre-82-104 

(7. world congress on project management, Copenhagen, 
Denmark, 12-17 Sep 1982) 

See FRNC-CONF-207 

(International conference on ion beam modification of mate- 
rials, Grenoble, France, 6-10 Sep 1982) 

Nucl. Instrum. Methods Phys. Res., 209/210: 427-436(May 
1983) 
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Availability 


(8. international conference on very large data bases, Mexico 
City, Mexico, 8-10 Sep 1982) 

See LBL-14157 

(Inelastic ion, surface collision conference, Middlefart, Den- 
mark, 21-24 Sep 1982) 

Phys. Scr., T6: 94-103(1983) 

Phys. Scr., T6: 42-53(1983) 

(5S. nuclear physics workshop, Itaipava, RJ, Brazil, 8-11 Sep 
1982) 

See IFUSP-P-364 

(8. annual meeting of the Spanish Nuclear Society, San- 
tander, Spain, 20-22 Sep 1982) 

See FRNC-CONF-208 

See FRNC-CONF-209 

See FRNC-CONF-212 

See FRNC-CONF-214 

See FRNC-CONF-211 

See FRNC-CONF-210 

See FRNC-CONF-213 

(9. sympsoium on engineering problems of fusion research, 
Chicago, IL, USA, 26-29 Oct 1982) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

(TMS/AIME fall meeting(Radiation damage analysis for 
fusion reactors), St. Louis, MO, USA, 24-28 Oct 1982) 

J. Nucl. Mater., 117: 327-339(Jul 1983) 

(Electric utility research and development conference, Ra- 
leigh, NC, USA, 25-28 Oct 1982) 

Albany, New York; New York State Department of Public 
Service (25 Oct 1982). 

(Materials Research Society annual meeting, Boston, MA, 
USA, 16-19 Nov 1982) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Meeting of the KTG specialists’ group for fuel elements, 
Geesthacht-Tesperhude, F.R. Germany, 9-10 Nov 1982) 

See GKSS-82/E/53 

(3. national meeting of reactor physics, Itaipava, RJ, Brazil, 
12-14 Dec 1982) 

See INIS-BR-95 

(Solar thermal/photochemical conversion workshop, Golden, 
CO, USA, 10-11 Jan 1983) 

See SERI/CP-252-2026 

(Europhysics study conference on electroweak effects at high 
energies, Erice, Italy, 1-10 Feb 1983) 

See DESY-83-087 

(Particle accelerator conference, Santa Fe, NM, USA, 21-23 
Mar 1983) 

IEEE Trans. Nucl. Sci., NS-30: No. 4, 3405-3407(Aug 1983) 
See DOE/ER/40088-1 

(TMS/AIME meeting, Atlanta, GA, USA, 6-10 Mar 1983) 
NTIS, PC A03/MF AOI; 1 

(15. symposium on the interface of computer science and sta- 
tistics, Houston, TX, USA, 16-19 Mar 1983) 

See LBL-15441 

(Interdisciplinary expert meeting on geoenvironment and 
waste disposal, Vienna, Austria, 21-23 Mar 1983) 

See IAEA-TECDOC-292 

(16. annual conference of the Japan Atomic Industrial 
Forum, Tokyo, Japan, 23-25 Mar 1983) 

See FRNC-CONF-216 

(Symposium on atomic and molecular physics, Taipei, 
Taiwan, 25-26 Mar 1983) 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 

(Flat-plate solar array project research forum on photovol- 
taic metallization systems, Pine Mountain, GA, USA, 16-18 
Mar 1983) 

See DOE/JPL-1012-92 

(16. rare earth research conference, Tallahassee, FL, USA, 
18-21 Apr 1983) 

. Less-Common Met., 93: No. 2, 353-356(15 Sep 1983) 

. Less-Common Met., 93: No. 2, 357(15 Sep 1983) 

. Less-Common Met., 93: No. 2, 279-292(15 Sep 1983) 

. Less-Common Met., 93: No. 2, 293-300(15 Sep 1983) 

. Less-Common Met., 93: No. 1, 1-14(1 Sep 1983) 

. Less-Common Met., 93: No. 1, 15-30(1 Sep 1983) 

. Less-Common Met., 93: No. 2, 301-321(15 Sep 1983) 

. Less-Common Met., 93: No. 2, 339-345(15 Sep 1983) 

. Less-Common Met., 93: No. 2, 357(15 Sep 1983) 
(Metallurgical coatings conference, San Diego, CA, USA, 
18-22 Apr 1983) 

Thin Solid Films, 107: No. 3, 259-267(23 Sep 1983) 

Thin Solid Films, 107: No. 3, 287-295(23 Sep 1983) 

(Yamada conference on muon spin rotation and associated 
problems, Shimoda, Japan, 18-27 Apr 1983) 

See LBL-16944 
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Absts. 


Availability 


(IAEA meeting on basic and applied problems of nuclear 
level densities, Upton, NY, USA, 11-15 Apr 1983) 

See BNL-NCS-51694 

(5. international symposium on coal slurry combustion and 
technology, Tampa, FL, USA, 25-27 Apr 1983) 

NTIS, PC A03; 3 (GPO Dep.) 

(1. annual seminar technical career program for professional 
engineers, Portland, OR, USA, 3 Apr 1983) 

See DOE/BP-183 

(International congress on working safety and health protec- 
tion in the production of petroleum and natural gas, Luxem- 
bourg, Luxembourg, 19-20 Apr 1983) 

See EUR-8438-d 

(3. EC meeting on advanced batteries and fuel cells, Talence, 
France, 25-26 Apr 1983) 

See EUR-8660-EN 

(7. international symposium on packaging and transportation 
of radioactive materials, New Orleans, LA, USA, 15-20 May 
1983) 

NTIS, PC A99/MF AOI; 1 (GPO Dep.) 

NTIS, PC A99/MF A0O1; 1 (GPO Dep.) 

(International conference on tools, methods, and languages 
for scientific and engineering computation, Paris, France, 17- 
19 May 1983) 

See CEA-CONF-7052 

(PHOTON '83 - international conference on exhibition on 
optical fibers and their applicances, Paris, France, 16-19 May 
1983) 

See UCRL-88497 

(International committee for radionuclide seminar on applied 
radionuclide metrology, Geel, Belgium, 16-17 May 1983) 

Int. J. Appl. Radiat. Isot., 34: No. 8, 1073-1084(Aug 1983) 
Int. J. Appl. Radiat. Isot., 34: No. 8, 1105-1108(Aug 1983) 
(M.R.S. Europe meeting, Strasbourg, France, 20-22 May 
1983) 

See CEA-CONF-7059 

(ANS annual meeting, Detroit, MI, USA, 12-17 Jun 1983) 
See BNL-34355 

(Nevada Applied Ecology Group transuranics (and associat- 
ed radionuclides) information conference, Las Vegas, NV, 
USA, 28-30 Jun 1983) 

See LA-UR-84-1000 

(In situ oil shale conference, Albuquerque, NM, USA, 7-8 
Jun 1983) 

See SAND-83-2403 

(2. Pisa meeting on advanced detectors, Castiglione della 
Pescaia, Italy, 2-8 Jun 1983) 

See KFK-3595 

(Steam generator NDE workshop, Charlotte, NC, USA, 27 
Jun 1983) 

See EPRI-NP-3207-SR 

(26. colloquium on metallurgy, Saclay, France, 20-22 Jun 
1983) 

See CEA-CONF-7077 

See CEA-CONF-6865 

See CEA-CONF-7060 

(International conference on application of fracture mechan- 
ics to materials and structure, Freiburg, F.R. Germany, 20-24 
Jun 1983) 

See CEA-CONF-6873 

(EPRI load research symposium, Chicago, IL, USA, 21-23 
Jun 1983) 

See EPRI-EA-3389 

(13. international conference on the physics of electronic and 
atomic collisions (ICPEAC), Berlin, F.R. Germany, 27 Jul-2 
Aug 1983) 

Fachinformationszentrum Energie, Physik, Mathematik, 
Karisruhe (Germany, F.R.) 

(International Europhysics conference on high energy phys- 
ics, Brighton, UK, 20-27 Jul 1983) 

See CEA-CONF-6946 

See CEA-CONF-6963 

See CEA-CONF-6947 

(Modeling of casting and welding processes conference, Hen- 
niker, NH, USA, 31 Jul-5 Aug 1983) 

See SAND-83-0150C 

(7. international conference on structural mechanics in reac- 
tor technology, Chicago, IL, USA, 22-26 Aug 1983) 

See CEA-CONF-6999 

See CEA-CONF-6906 

See EIR-486 

See EIR-487 

See CEA-CONF-6997 
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Availability 


(18. intersociety energy conversion engineering conference, 
Orlando, FL, USA, 21-26 Aug 1983) 

Proc., Intersoc. Energy Convers. Eng. Conf., 1: 231-234(Aug 
1983) 

(International conference on nuclear physics, Florence, Italy, 
29 Aug-3 Sep 1983) 

See CEA-CONF-7038 

See ISN-83-12 

See ISN-83-11 

(Cryogenic engineering conference and international cryo- 
genic materials conference, Colorado Springs, CO, USA, 15- 
19 Aug 1983) 

See CEA-CONF-7014 

See LBL-16531 

(10. international conference on few-body problems in phys- 
ics, Karlsruhe, F.R. Germany, 21-27 Aug 1983) 

See TRI-PP-83-128 

(2. symposium on containment of underground nuclear explo- 
sions, Albuquerque, NM, USA, 2-4 Aug 1983) 

NTIS, PC A19/MF AOI; 1 

NTIS, PC A19/MF AOI; 1 

(International school of intermediate energy nuclear physics, 
San Miniato, Italy, 19-28 Aug 1983) 

See BONN-IR-83-35 

(URSI international symposium on electromagnetic theory, 
Santiago, Spain, 22-26 Aug 1983) 

See UCRL-88169 

(11. European conference on controlled fusion and plasma 
physics, Aachen, F.R. Germany, 5-9 Sep 1983) 

See Juel-1870 

See CEA-CONF-7016 

See CEA-CONF-7015 

(3. topical meeting on fusion reactor materials, Albuquerque, 
NM, USA, 19-23 Sep 1983) 

See CEA-CONF-7000 

(International symposium on highly excited states and nucle- 
ar structure, Orsay, France, 5-8 Sep 1983) 

See CEA-CONF-7039 

See CEA-CONF-6952 

See CEA-CONF-6967 

(1. international conference on the chemistry and technology 
of the lanthanides and actinides, Venice, Italy, 5-10 Sep 1983) 
See CEA-CONF-7040 

(10. international congress on X-ray optics and microanalysis, 
Toulouse, France, 5-9 Sep 1983) 

See CEA-CONF-6940 

(49. meeting of the French working group on dosimetry, 
Grenoble, France, 21-22 Sep 1983) 

See CEA-CONF-6966 

See CEA-CONF-7018 

(37. international meeting on chemical physics, Paris, France, 
19-23 Sep 1983) 

See CEA-CONF-6988 

(11. European conference on physics and chemistry of com- 
plex nuclear reactions, Austrans, France, 5-9 Sep 1983) 

See CEA-CONF-6961 

See CEA-CONF-6953 

(61. annual meeting of the German Society of Mineralogy, 
Muenster, F.R. Germany, 21 Sep 1983) 

See CEA-CONF-7034 

(International conference on the applications of the Moess- 
bauer effect, Alma Ata, USSR, 26-30 Sep 1983) 

See CEA-CONF-6959 

(5. European meeting on ferroelectricity, Malaga, Spain, 1 
Sep 1983) 

See LBL-17206 

(Computing in accelerator design and operation conference, 
Geneva, Switzerland, 20-23 Sep 1983) 

See BNL-33741 

(Accelerator breeder workshop, Chalk River, Canada, 19-20 
Sep 1983) 

See LA-UR-84-778 

(Nuclear facilities operator training topical meeting, Madrid, 
Spain, 19-21 Oct 1983) 

See CEA-CONF-7047 

(American Nuclear Society winter meeting, San Francisco, 
CA, USA, 30 Oct-4 Nov 1983) 

Trans. Am. Nucl. Soc., 45: 4(Oct 1983) 

Trans. Am. Nucl. Soc., 45: 219-221(Oct 1983) 

Trans. Am. Nucl. Soc., 45: 215-216(Oct 1983) 

Trans. Am. Nucl. Soc., 45: 215(Oct 1983) 

Trans. Am. Nucl. Soc., 45: 36-37(Oct 1983) 

Trans. Am. Nucl. Soc., 45: 45-46(Oct 1983) 

Trans. Am. Nucl. Soc., 45: 62-63(Oct 1983) 

Trans. Am. Nucl. Soc., 45: 3-4(Oct 1983) 


DE84750771 
DE84751051 
DE84751052 


DE84751055 
DE84008493 


DE84900951 


DE84002315 
DE84002314 


DE84750983 


DE84009532 


DE84750963 
DE84750788 
DE84750789 


DE84750787 


DE84750770 
DE84751056 
DE84751059 


DE84750766 


DE84751049 


DE84750767 
DE84750790 


DE84750765 


DE84750769 
DE84751061 


DE84750772 


DE84751058 


DE84009239 


DE84002854 


DE84010057 


DE84750774 


Distribution Category 


9:23128 
9:22901 


9:24354 


9:23468 
9:23478 


9:23978 


9:24395 


9:24510 
9:24404 
9:24403 


9:24483 


9:24115 
9:24289 
9:24290 


9:23106 


9:21974 


9:24361 
9:24484 


9:22855 


9:24098 
9:24262 


9:21995 


9:24379 


9:24387 


9:23250 


9:23300 


9:22440 





CONF-8310160- 
Absts. 

CONF-8310162- 

CONF-8310176- 


9 
CONF-8310178- 


4 
CONF-8310198- 


5 
CONF-8310205- 


9 . 
CONF-8310245- 


CONF-8310247- 
1 


Availability 


Trans. Am. Nucl 
Trans. Am. Nucl : 16(Oct 1983) 
Trans. Am. Nucl : 16-17(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 728-729(Oct 1983) 
. Am. Nucl. Soc., 45: 732-733(Oct 1983) 
. Am. Nucl. Soc., 45: 591-592(Oct 1983) 
Am. Nucl. Soc., 45: 719-720(Oct 1983) 
. Am. Nucl. Soc., 45: 594-595(Oct 1983) 
. Am. Nucl. Soc., 45: 595-596(Oct 1983) 
. Am. Nucl. Soc., 45: 770-771(Oct 1983) 
. Am. Nucl. Soc., 45: 767-769(Oct 1983) 
. Am. Nucl. Soc., 45: 761-762(Oct 1983) 
. Am. Nucl. Soc., 45: 280-281(Oct 1983) 
. Am. Nucl. Soc., 45: 282-283(Oct 1983) 
. Am. Nucl. Soc., 45: 588-589(Oct 1983) 
. Am. Nucl. Soc., 45: 717-718(Oct 1983) 
. Am. Nucl. Soc., 45: 710-712(Oct 1983) 
. Am. Nucl. Soc., 45: 820-821(Oct 1983) 
. Am. Nucl. Soc., 45: 816-818(Oct 1983) 
. Am. Nucl. Soc., 45: 814-816(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 585-586(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 189-190(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 39-41(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 317-318(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 318-319(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 322-324(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 628-629(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 298(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 235-236(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 807-809(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 204-205(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 536-537(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 537-538(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 538-539(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 539-541(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 541-542(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 543-544(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 545-546(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 548-549(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 550(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 550-551(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 551-552(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 876-878(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 809-810(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 818-820(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 213-214(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 210-211(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 210(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 246-247(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 245-246(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 790-791(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 252-253(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 251-252(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 253-254(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 703-705(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 839-840(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 622-624(Oct 1983) 
Trans. Am. Nucl. Soc., 45: 240-241(Oct 1983) 
(3. DOE workshop on computer-aided engineering, Liver- 
more, CA, USA, 13-14 Oct 1983) 
NTIS, PC A04/MF AO1 
(Western gas sands sub-program review meeting, Morgan- 
town, WV, USA, 18-19 Oct 1983) 
See DOE/METC-84-3 
(International meeting on reduced enrichment for research 
and test reactors, Tokai, Japan, 24-31 Oct 1983) 
See CEA-CONF-7030 
(2. international conference and workshop on radiative prop- 
erties of hot dense matter, Sarasota, FL, USA, 31 Oct-4 Nov 
1983) 
See CEA-CONF-7048 
(IAEA specialists on mechanical properties of structural ma- 
terials, Chester, UK, 10-14 Oct 1983) 
See CEA-CONF-7045 
(TMS-AIME fall meeting, Philadelphia, PA, USA, 2-6 Oct 
1983) 
See SAND-84-0055C 
(Conference on Hadron substructure in nuclear physics, 
McCormick's Creek S.P., IN, USA, 19-21 Oct 1983) 
American Inst. of Physics, 335 East 45th Street, New York, 
NY 10017 
(46. annual meeting of American Society for Information Sci- 
ence, Washington, DC, USA, 2-6 Oct 1983) 
See LBL-17329 
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Availability 

(Autumn meeting on metallurgy, Paris, France, 18-20 Oct 
1983) 

See CEA-CONF-7050 

(3. international congress on phosphorus compounds, Brus- 
sels, Belgium, 4-10 Oct 1983) 

See CEA-CONF-7043 

(Meeting of the Plasma Physics Division of the American 
Physical Society, Los Angeles, CA, USA, 7-11 Nov 1983) 
NTIS, PC A20; 3 (GPO Dep.) 

(6. international conference on nondestructive evaluation in 
the nuclear industry, Zurich, Switzerland, 27 Nov-2 Dec 
1983) 

See CEA-CONF-7073 

See CEA-CONF-7061 

See CEA-CONF-7075 

See CEA-CONF-7071 

See CEA-CONF-7072 

See CEA-CONF-7074 

(International symposium on electromagnetic properties of 
atomic nuclei, Tokyo, Japan, 9-12 Nov 1983) 

See TRI-PP-83-125 

(Direct coal liquefaction contractor's review conference, 
Pittsburgh, PA, USA, 16-17 Nov 1983) 

NTIS, PC A99/MF A0O1; 1 (GPO Dep.) 

(EPRI workshop on the electrochemistry of zinc/halogen 
batteries, Palo Alto, CA, USA, 30 Nov-1 Dec 1983) 

See LBL-17363 

(Colloquium on the quality control, Paris, France, 22-23 Nov 
1983) 

See CEA-CONF-7080 

(Meeting on multilayers for optical applications, Marseille, 
France, 8-9 Nov 1983) 

See CEA-CONF-7078 

(A.LE.A. consultants meeting on nuclear data for bore-hole 
and bulk-media assay using nuclear techniques, Cracow, 
Poland, 14-18 Nov 1983) 

See CEA-CONF-7079 

(Symposium on optical materials for high power lasers, Boul- 
der, CO, USA, 14-16 Nov 1983) 

See UCRL-89863 

See UCRL-89864 

See UCRL-89866 

(International conference on hardon structure, Smolenice 
Castle, Czechoslovakia, 14-18 Nov 1983) 

See BNL-34498 

(10. symposium on fusion engineering, Philadelphia, PA, 
USA, 5-9 Dec 1983) 

See DOE/ET/51013-102 

See UCRL-89316-Rev. | 

(9. workshop on geothermal reservoir engineering, Stanford, 
CA, USA, 13-15 Dec 1983) 

See LBL-16671 

(EHV systems assessment seminar, Gainesville, FL, USA, 14- 
15 Dec 1983) 

See SAND-84-7124C 

(11. aerospace sciences meeting, Reno, NV, USA, 9-12 Jan 
1984) 

NTIS, PC A02; 3 (GPO Dep.) 

(SPIE technical symposium arid instrument exhibit, Los An- 
geles, CA, USA, 22-27 Jan 1984) 

See LBL-17458 

(INMM seminar on spent fuel storage, Washington, DC, 
USA, 10-13 Jan 1984) 

See PNL-SA-11880 

(4. Moriond workshop on massive neutrinos in particle and 
astro-physics, La Plagne, France, 15-21 Jan 1984) 

See LA-UR-84-824 

See LA-UR-84-825 

(39. meeting of IMOG subgroup on environmental testing, 
St. Petersburg, FL, USA, 10-12 Jan 1984) 

See SAND-83-2523C 

(113. annual meeting of the American Institute of Mining, 
Metallurgical and Petroleum Engineers, Los Angeles, CA, 
USA, 26 Feb-2 Mar 1984) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(6. US-Japan symposium on compact toroid research, Prince- 
ton, NJ, USA, 20-23 Feb 1984) 

See LA-UR-84-633 

See UCRL-90515 

(Materials Research Society spring meeting, Albuquerque, 
NM, USA, 27-29 Feb 1984) 

See SAND-83-1976C 

(Workshop on high energy excitations in condensed matter, 
Los Alamos, NM, USA, 13-15 Feb 1984) 

See BNL-34508 
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Availability 


(Power plant cost estimation seminar, Knoxville, TN, USA, 
9-10 Feb 1984) 

NTIS, PC A04; 3 (GPO Dep.) 

(NAPAP Task Group G peer review meeting, Burlington, 
VT, USA, 14-17 Feb 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Seminar on phase stability and phase transformations, 
Bombay, India, 6-8 Feb 1984) 

See LBL-17370 

(US-Japan workshop in statistical plasma physics, Nagoya, 
Japan, 20-25 Feb 1984) 

See GA-A-17525 

(9. international technical conference on slurry transporta- 
tion, Lake Tahoe, NV, USA, 20-23 Mar 1984) 

See PNL-SA-11586 

(35. Pittsburgh conference and exposition on analytical chem- 
istry and applied spectroscopy, Atlantic City, NJ, USA, 5-10 
Mar 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See PNL-SA-11624 

(Waste management '84, Tucson, AZ, USA, 11-15 Mar 1984) 
See DP-MS-84-24 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See SAND-83-1883C 

See SAND-83-1787C 

(4. international symposium on heating in toroidal plasmas, 
Rome, Italy, 21-28 Mar 1984) 

See DOE/ET/S51013-116 

See DOE/ET/S51013-114 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See UCRL-89423 

(General meeting of the American Physical Society, Detroit, 
MI, USA, 26-30 Mar 1984) 

NTIS, PC A02; 3 (GPO Dep.) 

(Winter national meeting of the American Institute of Chemi- 
cal Engineers, Atlanta, GA, USA, 11-14 Mar 1984) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 

(US/Japan workshop on 3-D MHD studies, Oak Ridge, TN, 
USA, 19-23 Mar 1984) 

See GA-A-17510 

See UCRL-90437 

(APCA specialty meeting on environmental impact of natural 
emissions, Research Triangle Park, NC, USA, 7-9 Mar 1984) 
NTIS, PC A02/MF A01 (GPO Dep.) 

(12. symposium on explosives and pyrotechnics, San Diego, 
CA, USA, 13-15 Mar 1984) 

See LA-UR-84-391 

(2. topical meeting on laser techniques in the extreme ultra- 
violet, Boulder, CO, USA, 5-7 Mar 1984) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A011; 1 (GPO Dep.) 

(4. international workshop on electron-cyclotron emissions 
(ECE-ECRH), Frascati, Italy, 29-30 Mar 1984) 

See DOE/ET/51013-118 

(Industrial and Engineering Chemistry Division meeting of 
the American Chemical Society, Davis, CO, USA, 26-27 Mar 
1984) 

See SAND-83-2170C 

(Asbestos symposium, Arlington, VA, USA, 27-28 Mar 1984) 
See DP-MS-84-31 

(Conference of Z-pinches for fusion, Alexandria, VA, USA, 
29-30 Mar 1984) 

See LA-UR-84-1076 

(3. winter workshop on nuclear dynamics, Copper Mountain, 
CO, USA, 5-9 Mar 1984) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

See LBL-17533 

(1. midyear topical symposium of American Association of 
Physicist in Medicine, Mobile, AL, USA, 14-17 Mar 1984) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 

(3. international conference on numerical methods in fracture 
mechanics, Swansea, Wales, UK, 26-30 Mar 1984) 

NTIS, PC A02; 3 (GPO Dep.) 

(NATO advanced research workshop on condensed matter 
research using neutrons, today and tomorrow, Abingdon, 
UK, 26-29 Mar 1984) 

NTIS, PC A03/MF AO1 (GPO Dep.) 

(13. annual environmental systems symposium, Bethesda, 
MD, USA, 20-22 Mar 1984) 

See PNL-SA-11638 
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DE84007546 


DE84007601 
DE84007605 


DE84009226 


DE84008561 


DE84008654 


DE84009211 
DE84008652 


DE84009497 
DE84008517 
DE84008518 
DE84008969 
DE84008974 


DE84008942 
DE84008941 
DE84008511 
DE84009681 


DE84008520 


DE84008516 
DE84008528 


DE84009401 
DE84009688 


DE84008515 


DE84009612 


DE84008527 
DE84008555 


DE84009672 


DE84009488 


DE84010154 


DE84009997 


DE84008509 
DE84009689 


DE84009714 


DE84008568 


DE84008557 


DE84008648 


Distribution Category 


MN -98F 


MN -11 
MN -11 


MN -25 


MN -20f 


MN -38 
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9:22664 
9:22665 
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9:24437 


9:23172 


9:23501 
9:23028 


9:22006 
9:21975 
9:21996 
9:22033 
9:22031 


9:24427 
9:24426 
9:24496 
9:24448 


9:24567 


9:22136 
9:21757 


9:24436 
9:24449 


9:23502 


9:23463 


9:23003 
9:23904 


9:24428 


9:22981 


9:23766 


9:24443 


9:24292 
9:24349 


9:24392 


9:22562 
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Report No. 
CONF-8403106- 


1 
CONF-8403107- 


CONF-840405- 


4 
CONF-840415- 


19 
CONF-840475- 

3 
CONF-8404117- 

2 
CONF-8404120- 


2 
CONF-8404121- 


1 
CONF-8404122- 


1 
CONF-8404123- 


Availability 


(California Air Resources Board workshop on dry acid depo- 
sition, San Francisco, CA, USA, 26 Mar 1984) 

See PNL-SA-12156 

(Society of Toxicology symposium, Atlanta, GA, USA, 12- 
16 Mar 1984) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(NACE corrosion ‘84 international forum and exhibition, 
New Orleans, LA, USA, 1-6 Apr 1984) 

See SAND-84-0760C 

See KAPL-4173 

(5. international conference on nuclear methods in environ- 
mental and energy research, Mayaguez, Puerto Rico, 2-6 Apr 
1984) 

See LA-UR-84-1102 

(187. national meeting of the American Chemical Society, St. 
Louis, MO, USA, 8-13 Apr 1984) 

See DP-MS-83-91 

(Hazardous material spills conference, Nashville, TN, USA, 
9-12 Apr 1984) 

See UCRL-89460 

(7. DOE computer security conference, New Orleans, LA, 
USA, 10-12 Apr 1984) 

See LA-UR-84-465 

(Association of system 2000 users for technical exchange 
conference, Austin, TX, USA, 30 Apr-4 May 1984) 

See SAND-84-0393C 

(17. oil shale symposium, Golden, CO, USA, 16-18 Apr 
1984) 

See LA-UR-84-1069 

(Society of Manufacturing Engineers conference on sensor 
technology for untended manufacturing, Chicago, IL, USA, 
5-6 Apr 1984) 

See Y/DX-542 

(2. symposium on energy engineering sciences, Argonne, IL, 
USA, 10-12 Apr 1984) 

See SAND-84-0821C 

(SPIE technical symposium, Arlington, VA, USA, 29 Apr-4 
May 1984) 

See UCRL-90508 

See UCRL-90034 

(Seminar on utilization of geothermal energy for electric 
power production and space heating, Florence, Italy, 14-17 
May 1984) 

See LA-UR-83-2258 

(Workshop on polarized targets in storage rings, Argonne, 
IL, USA, 17-18 May 1984) 

See LA-UR-84-990 

(SPE/DOE/GRI gas recovery symposium, Pittsburgh, PA, 
USA, 13-15 May 1984) 

See UCRL-90071 

(6. annual ideas in science and engineering exposition and 
symposium, Albuquerque, NM, USA, 2 May 1984) 

See SAND-84-0765C 

See LA-UR-84-1122 

See LA-UR-84-1047 

(Conference on automated library systems, LaHulpe, Bel- 
gium, 2-4 May 1984) 

See SAND-84-0836C 

(12. international symposium on effects of radiation on mate- 
rials, Williamsburg, VA, USA, 18-20 Jun 1984) 

See LA-UR-84-1124 

(Air Pollution Control Association annual meeting, San 
Francisco, CA, USA, 25-28 Jun 1984) 

See UCRL-89842 

(ISRM symposium on design and performance of under- 
ground excavations, Cambridge, UK, 3-6 Sep 1984) 

See LBL-17402 
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NTIS (US Sales Only), PC A02/MF AO1 
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Availability 


See AD-A-136395/1 

NTIS, PC A04/MF AO1; 1 (GPO Dep.) 

NTIS, PC A0S/MF AOI; 1 

NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
Coal-Based Synfuels, 84: No. 1, 1-8(15 Jan 1984) 
NTIS, PC A03/MF AOI; 1 - GPO* (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 


NTIS, PC A99/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A011; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A05; 3 (GPO Dep.) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A06; 3 (GPO Dep.) 

NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 
Coal Prep. Pollut. Control, 84: No. 1, 1-4(15 Jan 1984) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC All/MF A01; 1 (GPO Dep.) 


NTIS, PC A21; 3 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A10/MF AO1; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 

NTIS, PC AOS; 3 (GPO Dep.) 

NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AO; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 

NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A09/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03; 3 (GPO Dep.) 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI (GPO Dep.) 


NTIS, PC A02/MF A011 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A07/MF AOl; 1 (GPO Dep.) 
Direct Energy Convers., 84: No. 1, 1-4(15 Jan 1984) 
NTIS, PC A07; 3 (GPO Dep.) 


NTIS, PC A12; 3 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
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DE84009926 
DE84009338 
DE84008220 


DE84006967 
DE84007506 


DE84007969 


DE84007886 


DE84010416 
DE84010279 


DE84009795 
DE84009842 


DE84008675 


Distribution Category 


STD -95d 


MN -95d 
MN -95d 


MN -97d 
STD -95f 
STD -95f 
MN -95 

STD -94c 
MN -95d 
MN -59c 


MN -98B 


STD -96 
STD -95d 


MN -95d 
MN -95d 


MN -95d 
MN -95d 
STD -59a 
MN -59a 
MN -95 
MN -95 
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MN -95 
MN -62e 
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1 
DOE/ER/40033- 
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Availability 


NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AO1; 1 (GPO Dep.) 

NTIS MF AO; 2 (GPO Dep.) 

NTIS, PC A04/MF A01 - GPO* (GPO Dep.) 
NTIS, PC A08/MF A01; 1 (GPO Dep.) 

NTIS, PC A09/MF AO; 1 - GPO* (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 - GPO* (GPO Dep.) 
NTIS, PC A04/MF A01; 1 - GPO* (GPO Dep.) 
NTIS, PC Al4/MF AO1 - GPO* (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 - GPO* (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A08/MF AOI; 1 (GPO Dep.) 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A09; 3 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A17; 3 (GPO Dep.) 

NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF A01 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 

NTIS, PC A02/MF AO}; 1 (GPO Dep.) 
NTIS, PC A99/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
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DE84008989 


DE84008560 


Distribution Category 


MN -21 
MN -21 
MN -21 
MN -98F 
MN -98G 
MN -98G 
MN -98A 
MN -98B 
MN -98 
MN -98E 
MN -92a 
STD -11 
MN -11 
MN -20b 


MN -34A 
MN -25 


MN -34D 
MN -25 
MN -80 
MN -94cc 
MN -91 
MN -98D 
MN -25 
MN -34A 
MN -4 
MN -62e 
MN -28 
MN -48 
MN -34D 
MN -90d 
MN -4 
MN -25 
MN -4 


MN -32 
MN -32 


MN -34A 
MN -48 
MN -28 
MN -34D 
MN -28 
MN -34D 
MN -28 
MN -25 
MN -20c 


MN -20 
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Availability 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC AO7; 3 (GPO Dep.) 

NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 

NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A0S/MF AO}; 1 


NTIS, PC A03/MF AOl 
NTIS, PC A04/MF A01 


NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 2 


NTIS MF AO1; 2 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 


NTIS, PC A08; 3 (GPO Dep.) 

NTIS, PC A08/MF AOI; 1 

NTIS, PC A13/MF AOI; 1 

NTIS, PC A13/MF AOI; 1 

NTIS, PC A03/MF AO1; 1 (GPO Dep.) 


NTIS, PC A06; 3 (GPO Dep.) 
NTIS, PC A12; 3 (GPO Dep.) 


NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF AO1 (GPO Dep.) 


NTIS, PC A14/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AO1; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
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MN -11 
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- 
DOE/GFETC/QTR- 
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DOE/1A/10081- 
Ti 
DOE/ID/10118- 


84 
gs 12017- 
DOE/ID/ 12026- 
DOE/ID/ 12302- 


2 
3 


4 
DOE/ID/12303- 
1 


2 
DOE/ID/12366- 


3 
DOE/IG- 
0205 
0206 
DOE/IR/10293- 
Tl 
DOE/JPL- 
1012-92 
1060-68 
DOE/JPL/955843- 
84/ 13 
DOE/JPL/956679- 
84/ 1 
ee 


DOE/LC/ 10886- 
1556 
DOE/MA- 
0006/ 12 
0064/ 2-Vol.6 
0064/ 2-Vol.7 
DOE/MC/08216- 
1336 
DOE/MC/08382- 
1338 
DOE/MC/11772- 


7 
DOE/MC/16021- 
1486 
DOE/MC/16330- 
Tl 
DOE/MC/16372- 
1548 
DOE/MC/16433- 
TS 
DOE/MC/16545- 
1553 
DOE/MC/16551- 


11 
DOE/MC/19122- 

1579 

1580 

1581 
DOE/MC/19150- 


T3 
DOE/MC/19163- 

T17 

T18 
DOE/MC/19301- 


4 
DOE/MC/19404- 

T12 
DOE/METC- 

84-3 

84-12 

84-15 
DOE/NBM- 

4007542 

4008588 

4009194 

4009431 
DOE/NE- 

0044/ 2 
DOE/NE/33084- 

Tl 


Availability 

NTIS, PC A03/MF A011; 1 (GPO Dep.) 
NTIS, PC A07/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A03/MF A0Ol1; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A05/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A05/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A05/MF AO01; 1 (GPO Dep.) 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A01 (GPO Dep.) 


USDOE-TIC, PO Bx 62, Oak Ridge, TN 37830 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A18/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A07/MF A0O1; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC Al4/MF AOI; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC Al1/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A09; 3 (GPO Dep.) 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A15/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A99/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A04; 3 (GPO Dep.) 

NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOi (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS MF A01; 2 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 


NTIS, PC A02; 3 (GPO Dep.) 


Order No. 

DE84008659 
DE84009615 
DE84001510 
DE84010370 
DE84008669 
DE84008953 
DE84010355 
DE84010354 
DE84010353 
DE84010356 


DE84010358 
DE84010357 


DE84008995 


DE84008867 
DE84009786 


DE84008524 
DE84008502 


DE84010212 
DE84009623 
DE84006251 
DE84003087 
DE84009410 
DE84009781 
DE84009780 
DE84003094 
DE84003095 
DE84002016 
DE84003096 
DE84009914 
DE84005777 
DE84008229 
DE84003084 
DE84010393 
DE84008960 
DE84008961 
DE84008962 
DE84008534 


DE84010312 
DE84005016 


DE84010398 
DE84008307 
DE84000305 
DE84003068 
DE84009292 
DE84007542 
DE84008588 
DE84009194 
DE84009431 
DE84010609 


DE84008577 
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9:22206 


9:22138 
9:22139 
9:21936 
9:23785 
9:24530 
9:24531 
9:24532 
9:21912 
9:21913 
9:21758 
9:21674 
9:21759 
9:21675 
9:21676 
9:21677 
9:21864 
9:21678 
9:21679 
9:21680 
9:22303 


9:21681 
9:21682 


9:21683 
9:21805 
9:21900 
9:23786 
9:21718 
9:22756 
9:22715 
9:22399 
9:22693 
9:22679 


9:23156 





DOE/NV/10150- 

5 
DOE/NV/10282- 

T3 
DOE/NV/10327- 

1 
DOE/OR/03054- 

45 

79 

84 

93 
DOE/OR/20722- 

9 
DOE/OR/21389- 

1 

2 
DOE/OR/21390- 

1 


2 
DOE/OR/21400- 


i 
DOE/PC/30026- 


T6 
DOE/PC/40273- 

4 
DOE/PC/40278- 


T6 
DOE/PC/50816- 

4 
DOE/PC/51252- 


Tl 
DOE/PC/60019- 

1 
DOE/PC/60045- 


Availability 


See PB-83-225847 

See PB-83-221002 

See PB-83-221341 

See PB-83-221333 

See PB-83-221358 

See PB-83-221168 

See PB-83-223578 

See PB-83-223560 

NTIS, PC A06; 3 (GPO Dep.) 

NTIS, PC A10/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A16/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 

NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 

NTIS, PC A04/MF AOI; 1 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl 

NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 

NTIS, PC A06/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 

NTIS, PC A02/MF AO1 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AO1 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AO! (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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DE84008380 
DE84007766 
DE84006834 
DE83009552 
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DE84002284 
DE84008950 
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DE84008799 
DE84009755 
DE83018112 
DE84004412 
DE83017948 
DE83018175 
DE84010534 
DE84010047 
DE84009916 
DE84000556 
DE84007952 
DE84008966 
DE84009624 
DE84004383 
DE84008547 
DE84010484 
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STD -70A 
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DOE/R6/ 10991- 
DOE/R7/01005- 
DOE/R1/ 01006- 
DOE/R1/ (01009- 
DOE/R1/ 01011- 
DOE/R1/ 01019- 
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Tl 
DOE/R7/01228- 


Availability 


NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Der.) 

NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO! (GPO Dep.) 
NTIS, PC A02/MF AO! (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03; 3 (GPO Dep.) 

NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04; 3 (GPO Dep.) 

NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A05; 3 (GPO Dep.) 

NTIS, PC A12/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AOI; 3 (GPO Dep.) 
NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF AO1; 1 (GPO Dep.) 
NTIS, PC AO7; 3 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 


Order No. 


DE84008908 
DE84009696 
DE84009956 
DE84009918 
DE84010547 
DE84008575 
DE84009671 
DE84009698 
DE84008978 
DE84009665 
DE84008999 
DE84010153 
DE84003491 
DE84007794 
DE84007795 
DE84007759 
DE84007757 
DE84007750 
DE84007751 
DE84007744 
DE84007746 
DE84007742 
DE84007737 
DE84007734 
DE84007727 
DE84007728 
DE84007724 
DE84007729 
DE84007716 
DE84008829 
DE84007852 
DE84007848 
DE84007849 
DE84010011 
DE84010010 
DE84009674 
DE84009676 
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T12 
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T24 
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DOE/RA/S0348- 

‘tS 
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Tl 
DOE/RG/08682- 


Tl 
DOE/RL/01830- 

TIS 
DOE-RW- 

83.001 

83.020 

83.026 
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83-052 
DOE/SF/11445- 


3 
DOE/SF/11540- 


Til 
DOE/SF/11564- 
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4 

DOE/SF/11674- 
1-Vol.3-Bk.3 

DOE/SF/11683- 


Tl 
DOE/SR/10957- 


83-125-2 
DP-MS- 

83-91 

84-24 

84-31 
DP-R- 

986 
DPSP-TUDOR- 


1980-DEL-Version 


70-463 
DS-I- 

1983-5 
ECN- 

83-174 


EFI- 
544(31) -82 
548(35) -82 
578(65) -82 


3 
EFN-UTR- 
1983-1 
1983-2 
1983-3 


2164-Rev.2 

2282 

2299 

2306 
EGG-B- 

332-0384-.5M 


82-76 
460 
467 
470 
471 
473 


Availability 

NTIS, PC A07; 3 (GPO Dep.) 

NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01 (GPO Dep.) 
NTIS, PC A13/MF AOI; 3 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A17/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

See AERE-R-10758 

See AERE-G-2667 

NTIS (US Sales Only), PC A02/MF AO01 
See AERE-G-2712 

See AEEW-R-1523 

NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A0S/MF AO! 


NTIS, PC A03/MF A0O1; 1 (GPO Dep.) 
NTIS, PC A10/MF A01; 1 (GPO Dep.) 


NTIS, PC A99/MF A001; 1 (GPO Dep.) 
NTIS, PC A05/MF A0Ol; 1 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02; 3 (GPO Dep.) 

NTIS, PC A02; 3 (GPO Dep.) 

Unconv. Pet., 84: No. 1, 1-3(15 Jan 1984) 


NTIS, PC A04/MF AO1; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


NTIS, PC A13/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
See AEEW-R-1468 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC All/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A09/MF AOI; 1 


Stichting Energieonderzoek Centrum Nederland (ECN), 


Petten 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A13/MF AOI; 1 


NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS (US Sales Only), PC A06/MF A01 


See NUREG/CR-2531-Rev.2 

NTIS, PC A07/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A04/MF AOI 


NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AGS/MF A01 


Order No. 


DE84006905 
DE84006900 
DE84006948 
DE84006828 
DE84006897 
DE84006944 


DE84005562 
DE84008537 
DE84009343 
DE84009870 
DE84700854 
DE84701164 
DE84701166 
DE84701165 
DE84700852 
DE84010497 
DE84003757 


DE84008826 
DE84010564 


DE84005781 
DE84004619 
DE84009794 
DE84002301 
DE84002850 


DE84007095 
DE84007104 


DE84008831 
DE84008830 


DE84010305 
DE84009498 
DE84009497 
DE84010154 
DE84700827 
DE84003035 
DE84003683 


DE84770219 


DE84700840 
DE84700841 
DE84700842 


DE84770214 


DE84770224 
DE84770223 
DE84770225 


DE84008697 
DE84009000 
DE84010628 
DE84010619 


DE84009471 
DE84701111 


DE84701318 
DE84701341 
DE84701293 
DE84701294 
DE84701295 


Distribution Category 


STD -91 
STD -91 
STD -91 
STD -91 
STD -91 
STD -91 


MN -90c 
MN -61A 
MN -98E 
MN -90c 
MN -70 
MN -70 
MN -70 
MN -70 
MN -70 
STD -92a 
STD -66f 


STD -92a 
STD -92a 


MN -62c 
STD -62 
MN -70 
MN -94 
MN -25 


MN -41 
MN -41 


MN -37 
MN -37 
MN -37 


MN -13 
MN -13 
MN -13 
MN -13 
MN -80 
MN -95f 
STD -20e 
STD -70 
MN -78 
MN -34B 


MN -77 
MN -70 
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484 

486 

487 
EPA- 

450/ 3-82-013A 

600/ 9-83-011 
EPA-AA-TEB- 

511-82-1 
EPRI-AP- 

2844-Vol.1 


3360 


EPRI-CS- 
3237 


3322 
3355 


3396 


EPRI-EA- 
2880-Vol.2 


3356-Vol.1 
3356-Vol.2 
3386 


3389 
3392 


3417-Vol.1 
EPRI-EL- 
3316-CCM-Vol.2 


3316-Vol.1 
3333-CCM-Vol.2 
3333-Vol.1 

3390 


EPRI-EM- 
3325 


3424-Vol.1 
3424-Vol.2 
3424-Vol.3 
3469 
EPRI-NP- 
3207-SR 


3398 


ESG- 
82-6 

ESG-DOE- 
13404-Vol.3-Bk.3 

EUR- 
7681-EN 
7771 
7776-DE 
7844-EN 
7905 
8013 
8019 
8053 
8071 
8080-EN 
8144-FR 
8153-FR 
8156-FR 
8161-DE 
8165-DE 
8173 
8183 
8196-FR 


Availability 


NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A08/MF AO1 
NTIS (US Sales Only), PC A0S/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A0S/MF AO! 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


See PB-84-143254 
See PB-84-142900 


See PB-84-129881 


EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 
EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 


EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 
EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 


EPRI, Research Report Center, Box 50490, Palo Alto, CA 
94303 

NTIS, PC Al4/MF AOI - EPRI (GPO Dep.) 

NTIS, PC A04/ MF AO! - EPRI (GPO Dep.) 

EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 

EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 

EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 

NTIS, PC Al2/MF AOI; 1 - EPRI (GPO Dep.) 


EPRI, Electric Power Software Center, University 
Computing Co., 1930 Hi Line Dr., Dallas, TX 75207 

EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 

EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 

EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 

EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 


EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 

Research Reports Center, Box 50490, Palo Alto, CA 94303 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
Research Reports Center, Box 50490, Palo Alto, CA 94303 
NTIS, PC A06/MF AO! - EPRI (GPO Dep.) 


Electric Power Research Institute, 3412 Hillview Ave., Palo 
Alto, CA 94304 

EPRI, Research Reports Center, Box 50490, Palo Alto, CA 
94303 


See PB-84-153246 
See DOE/SF/11674-1-Vol.3-Bk.3 


Commission of the European Communities, Luxembourg 
NTIS (US Sales Only), PC A07/MF A01 

Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
NTIS (US Sales Only), PC A12/MF AO1 

NTIS (US Sales Only), PC A02/MF AOI 

NTIS (US Sales Only), PC A12/MF A01 

NTIS (US Sales Only), PC A06/MF A01 

NTIS (US Sales Only), PC A07/MF AOI 

Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
See PB-84-135631 

See PB-84-135649 

See PB-84-135292 

See PB-84-135300 

NTIS (US Sales Only), PC A03/MF AOI 

NTIS (US Sales Only), PC A03/MF AO1 

See PB-84-134097 


Order No. 


DE84701278 
DE84701296 
DE84701264 
DE84701297 
DE84701222 
DE84701298 
DE84701299 
DE84701321 
DE84701322 


DE84009432 
DE84009305 


DE84005781 


DE84700855 


DE84700815 
DE84700835 
DE84700861 
DE84700795 
DE84700821 


DE84700863 
DE84700822 


Abstract No. 


9:23532 
9:22323 
9:22008 
9:22535 
9:24503 
9:22509 
9:22454 
9:22566 
9:22567 


9:21892 
9:23570 


9:22842 
9:21740 


9:21741 


9:23221 


9:22304 
9:23538 


9:23222 


9:22320 
9:23561 
9:23562 
9:22695 
9:22696 
9:22697 
9:21781 
9:22312 
9:22313 
9:22314 
9:22315 


9:22299 


9:22698 


9:21868 
9:21869 
9:21870 
9:23503 


9:22342 


9:22680 


9:22764 
9:22207 


9:22140 
9:22009 
9:21807 
9:21835 
9:22324 
9:22400 
9:22078 
9:23129 
9:22568 
9:22305 
9:22141 
9:22144 





Report No. 


8200-EN 
8210-FR 
8220 
8244 
8319-EN 
8343 
8373-DE 
8438-d 
8460 
8479 
8483-EN 
8542-EN 
8660-EN 


8666-FR 
8690-DE 
8704 
8799-EN 
8816-EN/ IT 
EUR-CEA-FC- 
1199 
1200 
1201 
1202 
FCR- 
4517 
4991A 
5463 
FE- 
2274-11 
2468-111 


1225 
1277 
1279 
1332 
1350 
1357 
1365 


1311 

1328 

1333 

1335 

1358 

142! 

FWS/Giss- 
81/ 08 
83/ 15-Vol.2-Pt.2 


G 
78-10 
GA-A- 
17383 
17427 
17490 
17510 
17525 
GEND-INF-- 
023-Vol.6 


044 
GEPP-TIS- 

759 
GKSS- 

82/ E/ 53 

83/ E/ 36 

83/ E/ 38 
GRS-A- 

866 
GSCan-P- 

81-2 

81-7 

81-20 


Availability 


See PB-84-135268 

See PB-84-134089 

NTIS (US Sales Only), PC A05S/MF A0l 

NTIS (US Sales Only), PC A06/MF AO1 

See PB-84-135326 

NTIS (US Sales Only), PC A04/MF A0Ol 

Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
NTIS (US Sales Only), PC A0S/MF AO! 

NTIS (US Sales Only), PC A08/MF AOI 

Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
Commission of the European Communities, Brussels 
(Belgium) 

Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 
NTIS (US Sales Only), PC A06/MF A01 

Commission of the European Communities, Luxembourg 
Commission of the European Communities, Luxembourg 


NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 


See DOE/ET/15440-T3 
See PB-84-125095 
See PB-84-151679 


See DOE/ET/10608-T1 
See DOE/ET/10679-T21 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AO} 
NTIS (US Sales Only), PC A02/MF A0l 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AO}; 1 


NTIS (US Sales Only), PC All/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A07; 3 


NTIS, PC A02/MF AO}; 1 
National Coastal Ecosystems Team, Fish and Wildlife 
Service, 1010 Gause Blvd., Slidell, LA 70458 


NTIS (US Sales Only), PC A0S/MF A01 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A04/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS (US Sales Only), PC Al1/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A07/MF A01 


See BMI-1983-019 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 


Order No. 


DE84700864 
DE84701355 


DE84700814 


DE84701134 
DE84701303 


DE84701306 


DE84750786 
DE84750792 
DE84750784 
DE84750791 


DE84002671 


DE84009470 
DE84008803 


DE84700807 
DE84700799 
DE84701326 
DE84701238 
DE84700836 
DE84700796 
DE84701356 


DE84701240 


DE84751045 
DE84751044 
DE84751046 
DE84751087 
DE84751086 
DE84751083 
DE84751088 
DE84751084 
DE84751085 


DE84750780 
DE84750781 
DE84750777 
DE84750776 
DE84750785 
DE84751089 


DE84900908 


DE84701105 


DE84008938 
DE84010487 
DE84008997 
DE84009401 
DE84008561 


DE84010031 
DE84008590 


DE84010633 


DE84750947 
DE84750951 
DE84750950 


DE84701095 
DE84701096 
DE84701106 


Distribution Category 


ERA-9/12 / 318R 


Abstract No. 


9:22159 
9:22143 
9:22569 
9:22570 
9:22688 
9:22571 
9:21808 
9:21875 
9:22491 
9:22572 
9:22801 
9:22656 
9:22638 


9:22142 
9:22094 
9:22443 
9:22657 
9:22258 


9:22728 
9:22733 
9:22735 


9:21666 
9:21667 


9:22510 
9:22455 
9:23007 
9:24026 
9:22401 
9:22402 
9:24399 


9:24363 


9:22674 
9:23126 
9:22344 
9:22492 
9:22493 
9:22345 
9:22346 
9:22347 
9:22348 


9:22456 
9:24504 
9:24433 
9:24434 
9:24435 
9:24505 


9:21791 
9:22662 


9:23568 


9:24506 
9:22870 
9:24507 
9:24436 
9:24437 


9:22573 
9:22574 


9:23205 
9:22325 
9:23048 
9:22871 
9:22561 
9:23771 


9:23772 
9:21948 





319R / ERA-9/12 IFVE- 


Report No. Availability Order No. 


GSI- 


83-11 NTIS (US Sales Only), PC A02/MF AO1 DE84750953 MN -28 
83-32(Prepr.) NTIS (US Sales Only), PC A05/MF A01 DE84751237 MN -34C 
L- 


Distribution Category Abstract No. 


9:23270 
9:24293 


300-Ed.26 NTIS, PC A04/MF AO1 (GPO Dep.) DE84010112 STD -4 
HDL-TR- 


1996 See AD-A-136595/6 9:24402 
HEDL- 


7303 NTIS, PC A02; 3 (GPO Dep.) DE84008500 9:22403 
HEDL-TME- 


83-9 See NUREG/CR-3285 DE84009701 
IAE- 
3539/ 15 NTIS (US Sales Only), PC A02/MF A01 DE84700860 
3543/ 5 NTIS (US Sales Only), PC A03/MF A01 DE84700812 
3555/ 16 NTIS (US Sales Only), PC A02/MF AO1 DE84700865 
3564/ 4 NTIS (US Sales Only), PC A02/MF AO1 DE84701313 
3580/ 4 NTIS (US Sales Only), PC A02/MF AO1 DE84700808 
3612/ 4 NTIS (US Sales Only), PC A02/MF AO1 DE84700829 
3616/ 15 NTIS (US Sales Only), PC A02/MF A01 DE84700866 
3617/ 16 NTIS (US Sales Only), PC A02/MF AO1 DE84700800 
3632/ 4 NTIS (US Sales Only), PC A02/MF A0O1 DE84700849 
3651/ 5 NTIS (US Sales Only), PC A03/MF A0O1 DE84701300 
3675/ 2 NTIS (US Sales Only), PC A03/MF AOl DE84700843 
IAEA-R- 
2253-F NTIS (US Sales Only), PC A06/MF AO1 DE84700806 9:22494 
2426-F NTIS (US Sales Only), PC A04/MF AOl1 DE84701327 9:23010 
2508-F NTIS (US Sales Only), PC A02/MF AOl1 DE84701328 9:23337 
IAEA-RL- 
106 NTIS (US Sales Only), PC A02/MF AOl1 DE84701258 9:21977 
IAEA-STR- 
118 NTIS (US Sales Only), PC A04/MF A01 DE84700862 9:22575 
IAEA-TECDOC- 


292 NTIS (US Sales Only), PC A02/MF AOl DE84700856 9:22062 


82/ 139 NTIS (US Sales Only), PC A03/MF AO1 DE84701211 9:22963 
82/ 200 NTIS (US Sales Only), PC A02/MF AOl1 DE84701212 4 9:22964 
82/ 219 NTIS (US Sales Only), PC A02/MF AO1 DE84701268 9:23804 
82/ 220 NTIS (US Sales Only), PC A02/MF AO1 DE84701195 9:22936 
82/ 231 NTIS (US Sales Only), PC A02/MF AO1 DE84701196 9:24380 
83/8 NTIS (US Sales Only), PC A02/MF A0l1 DE84701216 9:22965 
83/9 NTIS (US Sales Only), PC A02/MF AOl DE84701209 9:22966 
83/ 10 NTIS (US Sales Only), PC A02/MF A0O1 DE84701213 9:22967 
83/ 13 NTIS (US Sales Only), PC A02/MF AO1 DE84701269 9:23805 
83/ 14 NTIS (US Sales Only), PC A02/MF AOl1 DE84701214 9:22968 
83/ 19 NTIS (US Sales Only), PC A02/MF AO1 DE84701202 9:22872 
83/ 25 NTIS (US Sales Only), PC A02/MF AO1 DE84701203 9:24381 
83/ 29 NTIS (US Sales Only), PC A02/MF A01 DE84701186 9:23908 
83/ 31 NTIS (US Sales Only), PC A02/MF AO1 DE84701215 9:23157 
83/ 49 NTIS (US Sales Only), PC A02/MF AOl1 DE84701204 9:24382 
83/ 56 NTIS (US Sales Only), PC A02/MF AO1 DE84701225 9:24391 
83/ 57 NTIS (US Sales Only), PC A02/MF AO1 DE84701193 9:22844 
83/ 58 NTIS (US Sales Only), PC A02/MF A01 DE84701187 9:23909 
83/ 60 NTIS (US Sales Only), PC A02/MF A0O1 DE84701180 9:24393 
83/ 64 NTIS (US Sales Only), PC A02/MF AO1 DE84701205 9:22873 
83/ 65 NTIS (US Sales Only), PC A03/MF AOl1 DE84701206 9:22874 
83/ 67 NTIS (US Sales Only), PC A02/MF A0O1 DE84701207 9:22875 
83/ 68 NTIS (US Sales Only), PC A02/MF A01 DE84701188 9:23910 
83/ 72 NTIS (US Sales Only), PC A02/MF AO1 DE84701254 9:22956 
83/ 73 NTIS (US Sales Only), PC A02/MF A0O1 DE84701208 9:24383 
83/ 99 NTIS (US Sales Only), PC A02/MF AO1 DE84701210 9:22969 
83/ 103 NTIS (US Sales Only), PC A02/MF AOl1 DE84701197 9:24384 
83/ 106 NTIS (US Sales Only), PC A02/MF A01 DE84701198 9:24385 
83/ 111 NTIS (US Sales Only), PC A02/MF A0O1 DE84701251 9:21771 
83/ 114 NTIS (US Sales Only), PC A02/MF AO1 DE84701199 9:22970 
83/ 119 NTIS (US Sales Only), PC A02/MF AOl1 DE84701200 9:24386 
83/ 136 NTIS (US Sales Only), PC A02/MF A0O1 DE84701201 9:22971 
83/ 137 NTIS (US Sales Only), PC A02/MF AO1 DE84701261 9:22876 
83/ 141 NTIS (US Sales Only), PC A02/MF A0Ol1 DE84701262 9:22877 
83/ 150 NTIS (US Sales Only), PC A02/MF AO1 DE84701221 9:24438 
83/ 151 NTIS (US Sales Only), PC A02/MF AO1 DE84701189 9:22972 
83/ 154 NTIS (US Sales Only), PC A02/MF AOl DE84701190 9:22973 
83/ 157 NTIS (US Sales Only), PC A02/MF AO1 DE84701191 9:23049 
83/ 158 NTIS (US Sales Only), PC A02/MF AOl1 DE84701192 9:22974 

TEA/EAS- 
G5 NTIS (US Sales Only), PC A02/MF AO1 DE84901030 9:22689 

IFIP-R- 
47 Bundesforschungsanstalt fuer Ernaehrung, Karlsruhe 9:23700 

(Germany, F.R.) 
IFUSP-P- 


9:23009 


9:21984 


9:22366 
9:22523 
9:24539 
9:22349 
9:22367 
9:22368 
9:24540 
9:22457 
9:23441 
9:22458 
9:23336 


IC- 


NTIS (US Sales Only), PC A02/MF AOl1 DE84701093 9:24061 
NTIS (US Sales Only), PC A03/MF AOl1 DE84701090 9:24294 
NTIS (US Sales Only), PC A02/MF A0O1 DE84701091 9:24295 
NTIS (US Sales Only), PC A02/MF AOl1 DE84701092 9:24296 


See DESY-L-Trans-282 DE84750985 9:23984 
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Availability Order No. Distribution Category Abstract No. 


NTIS (US Sales Only), PC A02/MF AO1 DE84701336 MN -37 9:23206 
NTIS (US Sales Only), PC A02/MF AOl DE84701282 MN -28 9:23251 
NTIS (US Sales Only), PC A02/MF A01 DE84701337 MN -37 9:23338 
NTIS (US Sales Only), PC A02/MF AO1 DE84701283 MN -28 9:23271 
NTIS (US Sales Only), PC A02/MF AO1 DE84701284 9:23272 
NTIS (US Sales Only), PC A02/MF AO! DE84701285 9:23252 
NTIS (US Sales Only), PC A02/MF AO1 DE84701286 9:23273 
NTIS (US Sales Only), PC A03; 3 DE84750964 9:22685 
NTIS (US Sales Only), PC A02/MF AOl1 DE84751236 9:24116 
NTIS (US Sales Only), PC A06/MF A0O1 DE84751238 9:22878 
NTIS (US Sales Only), PC A0S/MF A01 DE84750957 9:22576 
NTIS (US Sales Only), PC A05/MF A01 DE84750988 9:24541 


See SKI-B-83-82 DE84701259 9:22911 


201/ GFR NTIS (US Sales Only), PC A02/MF A01 DE84700844 9:23339 
INDC(SEC)- 
85/ UN NTIS (US Sales Only), PC A0S/MF A0O1 DE84700877 9:24557 
86/ UN NTIS (US Sales Only), PC A03/MF AO1 DE84700878 9:24558 
87/ UN NTIS (US Sales Only), PC A0S/MF A01 DE84700879 9:24559 
)- 


37/ LN See UKNDC-~-(83)-P-109 DE84701246 9:24029 
INFO- 
0068 NTIS (US Sales Only), PC A02/MF AO1 DE84701144 9:22577 
0069 NTIS (US Sales Only), PC A02/MF A01 DE84701122 9:22076 
007 1(rev.1) NTIS (US Sales Only), PC A02/MF AOl DE84701173 9:22063 
0072 NTIS (US Sales Only), PC A02/MF AOl DE84701176 9:22578 
0073 NTIS (US Sales Only), PC A04/MF A0O1 DE84701097 9:23773 
0074 NTIS (US Sales Only), PC A05/MF AOl1 DE84701123 9:23746 
0075 NTIS (US Sales Only), PC A04/MF AO1 DE84701124 9:22077 
0076 NTIS (US Sales Only), PC A02/MF A0O1 DE84701174 9:22379 
0078 NTIS (US Sales Only), PC A02/MF A01 DE84701177 9:22010 
0079 NTIS (US Sales Only), PC A02/MF A0O1 DE84701175 9:22434 
INIS-BR- 
95 NTIS (US Sales Only), PC A25/MF A01 DE84780120 9:22459 
96 NTIS (US Sales Only), PC A05/MF AO1 DE84780123 9:23701 
97 NTIS (US Sales Only), PC A0S/MF AOl DE84780119 9:23011 
INIS-mf- 
8305 NTIS (US Sales Only), PC A15/MF A01 DE84780134 9:22581 
8310 NTIS (US Sales Only), PC A07/MF AO1 DE84780114 9:23952 
8320 NTIS (US Sales Only), PC A06/MF AO1 DE84780124 9:23600 
8321 NTIS (US Sales Only), PC A03/MF A0O1 DE84780125 9:23200 
8322 NTIS (US Sales Only), PC A06/MF AOI DE84780131 9:22011 
8323 NTIS (US Sales Only), PC A02/MF AO1 DE84780135 9:22681 
8351 NTIS (US Sales Only), PC A07/MF A01 DE84780115 9:24297 
8363 NTIS (US Sales Only), PC A07/MF A01 DE84780126 9:23575 
8697 NTIS (US Sales Only), PC A03/MF A01 DE84780132 9:22012 
8698 NTIS (US Sales Only), PC A2/MF AOl1 DE84780133 9:22013 
8699 NTIS (US Sales Only), PC A07/MF AO1 9:22014 
8700 NTIS (US Sales Onlv), PC A03/MF A01 DE84780129 9:22414 
8702 NTIS (US Sales Only), PC A07/MF A01 DE84780127 9:24371 


207 NTIS (US Sales Only), PC A03/MF A01 DE84780130 9:23447 
NTIS (US Sales Only), PC A02; 3 DE84901001 9:22524 
NTIS (US Sales Only), PC A02/MF A0O1 DE84751240 9:24440 


NTIS (US Sales Only), PC A02/MF A0O1 DE84701217 9:24508 
NTIS (US Sales Only), PC A02/MF A01 DE84701218 9:24509 
NTIS (US Sales Only), PC A02/MF AO1 DE84701219 9:24441 


NTIS (US Sales Only), PC A07/MF AO1 (GPO Dep.) DE84009176 9:23913 
Bundesgesundheitsamt, Neuherberg (Germany, F.R.) 9:23714 


NTIS (US Sales Only), PC A08/MF AOI; 1 DE8475 1082 9:24342 
NTIS (US Sales Only), PC A08/MF AOI; 1 DE84751081 9:24343 
NTIS (US Sales Only), PC A02; 3 DE84751052 9:24091 
NTIS (US Sales Only), PC A02; 3 DE84751051 9:24344 
NTIS (US Sales Only), PC A02/MF AO1 DE84750779 9:23229 
wer NTIS (US Sales Only), PC A06/MF AOI; 1 DE84751080 9:24092 
14(1982) NTIS (US Sales Only), PC A02/MF AO1 DE84700850 9:23394 
106(1982) NTIS (US Sales Only), PC A02/MF A01 DE84700845 9:23395 
120(1982) NTIS (US Sales Only), PC A03/MF AO1 DE84700846 9:23396 
135(1982) NTIS (US Sales Only), PC A02/MF AOI DE84701338 9:24542 





321R / ERA-9/12 KFKI- 


Report No. Availability Order No. Distribution Category Abstract No. 


137(1982) NTIS (US Sales Only), PC A03/MF A01 DE84700801 MN -80 
141(1982) NTIS (US Sales Only), PC A03/MF AO1 DE84700847 MN -37 
157(1982) NTIS (US Sales Only), PC A03/MF A01 DE84701220 MN -20 
167(1982) NTIS (US Sales Only), PC A02/MF A01 DE84701241 MN -34C 
B- 


9:22369 
9:23914 
9:24442 
9:24269 


727 NTIS (US Sales Only), PC A04/MF AOI; 1 DE84770221 MN -95 9:22802 
IWGFPT- 


11 
JAERI- 
1282 NTIS (US Sales Only), PC A04/MF AO1 DE84700830 MN -77 9:22582 
1283 NTIS (US Sales Only), PC All/MF AO1 DE84700867 - MN -32 9:22583 
1285 NTIS (US Sales Only), PC All/MF AOl DE84700802 MN -80 9:22476 

JAERI-M- 

82-180 NTIS (US Sales Only), PC A03/MF AO1 DE84700813 MN -80 9:22525 
82-182 NTIS (US Sales Only), PC A06/MF AO1 DE84700803 MN -80 9:22415 
82-187 NTIS (US Sales Only), PC A04/MF AOI DE84700816 MN -78 9:22552 
82-190 NTIS (US Sales Only), PC A04/MF A01 DE84700868 MN -32 9:24365 
82-191 NTIS (US Sales Only), PC A0S/MF A01 DE84700869 MN -32 9:23397 
82-197 NTIS (US Sales Only), PC A04/MF AOI DE84700870 MN -32 9:24543 
82-198 NTIS (US Sales Only), PC A05/MF A01 DE84700871 MN -32 9:24027 
82-207 NTIS (US Sales Only), PC A09/MF AOI DE84700804 MN -80 9:22477 
82-208 NTIS (US Sales Only), PC A04/MF A01 DE84700797 MN -25 9:23193 
82-211 NTIS (US Sales Only), PC A02/MF AO1 DE84700823 9:22584 
82-212 NTIS (US Sales Only), PC A04/MF AOI DE84700859 9:23448 
82-214 NTIS (US Sales Only), PC A02/MF A01 DE84700872 9:23130 
83-001 NTIS (US Sales Only), PC A02/MF AOI DE84700817 9:22893 
83-015 NTIS (US Sales Only), PC A05/MF AOI DE84700831 9:22370 
83-024 NTIS (US Sales Only), PC A04/MF AOl1 DE84700873 9:24544 
83-026 NTIS (US Sales Only), PC A06/MF A01 DE84700824 9:22585 
83-036 NTIS (US Sales Only), PC A02/MF AOl DE84700818 9:22513 
83-038 NTIS (US Sales Only), PC A04/MF A01 DE84700825 9:22586 
NTIS (US Sales Only), PC A08/MF AOI DE84700826 9:22587 


NTIS (US Sales Only), PC Al1/MF A01; 1 DE84900840 MN -78 9:22327 


NTIS (US Sales Only), PC A02/MF AO1 DE84701333 9:23398 
NTIS (US Sales Only), PC A03/MF AO1 DE84701271 9:23715 
NTIS (US Sales Only), PC A03/MF AOI DE84701255 9:23021 
NTIS (US Sales Only), PC A02/MF AO1 DE84701256 9:22115 
NTIS (US Sales Only), PC A03/MF AO1 DE84701257 9:23102 


NTIS (US Sales Only), PC A02/MF AO1 DE84701245 9:24345 
NTIS (US Sales Only), PC A02/MF A0O1 DE84701288 9:23253 
NTIS (US Sales Only), PC A02/MF AO1 DE84701226 9:23987 
E-2-83-250 NTIS (US Sales Only), PC A02/MF AO1 DE84701242 9:24048 
E-2-83-299 NTIS (US Sales Only), PC A02/MF A01 DE84701181 9:24009 
E-2-83-351 NTIS (US Sales Only), PC A02/MF A0O1 DE84701182 9:24010 
E-4-83-16 NTIS (US Sales Only), PC A02/MF AO1 DE84701243 9:24256 
E-4-83-337 NTIS (US Sales Only), PC A02/MF A01 DE84701244 9:24346 
E-13-83-326 NTIS (US Sales Only), PC A02/MF A01 DE84701329 9:23399 
— NTIS (US Sales Only), PC A02/MF A0O1 DE84700848 9:23194 
2-83-136 NTIS (US Sales Only), PC A02/MF AOI DE84701183 9:24011 
2-83-186 NTIS (US Sales Only), PC A02/MF AO1 DE84701184 9:24394 
2-83-298 NTIS (US Sales Only), PC A02/MF A01 DE84701227 9:23988 
9-83-285 NTIS (US Sales Only), PC A02/MF AO1 DE84701287 9:23242 
‘ eee NTIS (US Sales Only), PC A02/MF AOI DE84701330 9:23400 
uel- 
1852 NTIS (US Sales Only), PC A07/MF A01 DE84750958 9:22478 
1861 Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.) 9:22526 
1870 NTIS (US Sales Only), PC A02/MF AO1 DE84750963 9:24510 
Juel-Spez- 
217 NTIS (US Sales Only), PC A07/MF AOI DE84750970 9:22803 
219 NTIS (US Sales Only), PC A03/MF A01 DE84750971 9:23201 
220 NTIS (US Sales Only), PC A03/MF AO1 DE84750990 9:22588 
221 NTIS (US Sales Only), PC A03/MF AO1 DE84750989 9:22371 
228 Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.) 9:24511 
KAPL- 
4159 NTIS, PC A06/MF AOI; 1 (GPO Dep.) DE84010379 9:22416 
4170 NTIS, PC A03/MF AO}; 1 (GPO Dep.) DE84010381 9:23131 
4171 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84010380 9:24545 
4173 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84008821 9:22894 
KFK- 
3339 NTIS (US Sales Only), PC A05/MF A01 DE84750959 9:22938 
3383-B NTIS (US Sales Only), PC A0S/MF A01 DE84750986 9:22540 
3587 NTIS (US Sales Only), PC A03/MF AOl1 DE84750952 9:23291 
3588 NTIS (US Sales Only), PC A08/MF AO! DE84750960 9:22948 
3589 NTIS (US Sales Only), PC A02/MF AO1 DE84750987 9:22589 
3590 NTIS (US Sales Only), PC A0S/MF AO1 DE84750961 9:22895 
3592 NTIS (US Sales Only), PC A03/MF AOI DE84750972 9:22949 
3595 NTIS (US Sales Only), PC A02/MF AO1 DE84750962 9:23401 
3597 NTIS (US Sales Only), PC A04/MF AO1 DE84750993 9:23169 
3598 NTIS (US Sales Only), PC A04/MF AOI DE84750992 9:23170 
3609 NTIS (US Sales Only), PC A03/MF AO1 DE84750994 9:22896 
3618 NTIS (US Sales Only), PC A03/MF AO1 DE84751241 9:23132 
KFKI- 


1983-58 NTIS (US Sales Only), PC A02/MF AO1 DE84701301 9:22479 
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1983-59 NTIS (US Sales Only), PC A02/MF AOl DE84701103 MN -25 9:22897 
1983-65 NTIS (US Sales Only), PC A02/MF AO1 DE84701150 MN -37 9:23418 
1983-66 NTIS (US Sales Only), PC A02/MF AO1 DE84701233 MN -34D 9:24012 
KFTI- 
83-9 NTIS (US Sales Only), PC A02/MF AO1 DE84701331 MN -37 9:23419 
KURRI-TR- 
226 NTIS (US Sales Only), PC A03/MF AO1 DE84700819 MN -78 9:22590 
LA- 
9944-MS See NUREG/CR-3567 DE84010538 MN -78 9:22602 
LA-UR- 
79-1044 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84010041 MN -38 9:23207 
80-515 NTIS, PC A04/MF A011; 1 (GPO Dep.) DE84010048 MN -38 9:23208 
80-516 NTIS, PC A05/MF A01; 1 (GPO Dep.) DE84010051 MN -38 9:23209 
80-517 NTIS, PC A04; 3 (GPO Dep.) DE84010042 MN -38 9:23210 
80-518 NTIS, PC A04/MF A01; 1 (GPO Dep.) DE84010045 MN -38 9:23211 
80-634 NTIS, PC A03; 3 (GPO Dep.) DE84010043 MN -38 9:23212 
80-2044 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE84010046 MN -38 9:23213 
80-2082 NTIS, PC A04/MF A0O1; 1 (GPO Dep.) DE84010050 MN -38 9:23214 
80-2271 NTIS, PC A04/MF A0Ol1; 1 (GPO Dep.) DE84010044 MN -38 9:23215 
80-2272 NTIS, PC A03/MF A0Ol1; 1 (GPO Dep.) DE84010035 MN -38 9:23449 
80-3330 NTIS, PC A03/MF A01; 1 (GPO Dep.) DE84010032 MN -38 9:23216 
83-2258 NTIS PC A02/MF AOl1 DE83015926 MN -66i 9:22282 
84-391 NTIS, PC A03/MF AO1 (GPO Dep.) DE84009612 MN -45 9:23463 
84-465 NTIS, PC A02/MF AOl (GPO Dep.) DE84009604 MN -32 9:24546 
84-633 NTIS, PC A02/MF A01 (GPO Dep.) DE84007477 MN -20g 9:24512 
84-778 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84010057 MN -28 9:23300 
84-824 NTIS, PC A02/MF A01 (GPO Dep.) DE84010061 MN -34D 9:23989 
84-825 NTIS, PC A02/MF AOI (GPO Dep.) DE84010049 MN -34D 9:23971 
84-990 NTIS, PC A02/MF A01 (GPO Dep.) DE84009977 MN -28 9:23301 
84-1000 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84009976 MN -11 9:23551 
‘4-1047 NTIS, PC A02/MF AO1 (GPO Dep.) DE84009986 MN -32 9:23423 
84-1069 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84009993 MN -91 9:21929 
84-1076 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84009997 MN -20f 9:24443 
84-1102 NTIS, PC A02; 3 (GPO Dep.) DE84009999 MN -4 9:21937 
84-1122 NTIS, PC A02/MF A01 (GPO Dep.) DE84010000 MN -37 9:23450 
84-1124 NTIS, PC A02/MF A01 (GPO Dep.) . DE84010005 MN -25 9:22898 
LAPP-TH- 
90 See DESY-83-107 DE84750973 MN -34D 9:23983 
LBF-FB- 
169 NTIS (US Sales Only), PC AOS/MF AO1 DE84751239 MN -25 9:22899 
LBL- 
14157 NTIS, PC A02; 3 (GPO Dep.) DE84008582 MN -32 9:24560 
15441 NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84008920 MN -32 9:24547 
16261 NTIS, PC A04/MF A0Ol1; 1 (GPO Dep.) DE84008491 MN -25 9:22900 
16531 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84008493 MN -25 9:22901 
16671 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84009694 MN -66a 9:22276 
16906 NTIS, PC A04/MF A0O1; 1 (GPO Dep.) DE84010491 MN -28 9:23302 © * 
16934 NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84010578 STD -95d 9:22758 
16944 NTIS, PC A02/MF A0O1 (GPO Dep.) DE84008490 MN -25 9:22977 
17099 NTIS, PC A05; 3 (GPO Dep.) DE84009690 MN -25 9:22902 
NTIS, PC A02/MF AOl1 (GPO Dep.) DE84009239 MN -34A 9:24387 
17304 NTIS, PC A06/MF A0O1 (GPO Dep.) DE84008922 MN -25 9:23920 
NTIS, PC A05/MF A0Ol1; 1 (GPO Dep.) DE84008489 MN -4 9:23921 _ 
17306 NTIS, PC A05/MF A0O1; 1 (GPO Dep.) DE84009668 MN -4 9:23052 
NTIS, PC A02/MF AO1 (GPO Dep.) DE84008494 MN -13 9:24561 
NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84008495 MN -94c 9:22649 
NTIS, PC A02/MF AOl (GPO Dep.) DE84009226 MN -25 9:22903 
NTIS, PC A02/MF A01 (GPO Dep.) DE84009692 MN -70 9:22015 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84008496 MN -25 9:22978 
NTIS, PC A10/MF A0O1; 1 (GPO Dep.) DE84009687 MN -48 9:23579 
NTIS, PC A13/MF A0Ol1; 1 (GPO Dep.) DE84009693 MN -61E 9:22116 
NTIS, PC A02/MF A01 (GPO Dep.) DE84009689 MN -34C 9:24349 


NTIS, PC A02/MF AO1 (GPO Dep.) DE83015714 MN -64 9:22215 
NTIS, PC A02/MF A01 (GPO Dep.) DE84004721 MN -64 9:22216 


NTIS, PC A03/MF AO1 (GPO Dep.) DE84004404 MN -64 9:22217 
360 NTIS, PC A03/MF A0O1; 1 (GPO Dep.) DE84004406 MN -64 9:22218 


84-2 NTIS, PC A04/MF AO1; 1 (GPO Dep.) DE84008996 MN -11 9:23497 
LNL- 


~ 18 NTIS (US Sales Only), PC A02/MF AO1 DE84701120 MN -41 9:22531 
465(MR) M See PB-84-143668 9:22120 
8303 NTIS (US Sales Only), PC A03/MF AO1 DE84701248 MN -34C 9:24221 
8307 NTIS (US Sales Only), PC A03/MF AO1 DE84701250 MN -34C 9:24245 
8308 NTIS (US Sales Only), PC A03/MF AO1 DE84701194 MN -34A 9:24095 

LUNDD/TFME- 

0003/ 83(1-16) NTIS (US Sales Only), PC A02/MF AO1 DE84701234 MN -34D 9:23990 

LUNFD6/NFFK- 

7030/ 1-24(1983) See LUIP-8307 DE84701250 MN -34C 9:24245 
7031/ 1-21(1983) See LUIP-8308 DE84701194 MN -34A 9:24095 
LUTFD2/TFRT- 


5295/ 1-44(1983) NTIS (US Sales Only), PC A03/MF A01 DE84701307 MN -78 9:22328 
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Report No. 


5296/ 1-93(1983) 
LYCEN- 

8308 

8311 

8319 

8321 

8324 
MAFF-AEMR- 


83-2767 
83-2790 
83-2795 


221 
ND-R- 
803(W) 


1983-16 
NE-BF- 

83-9 
NE-E- 

13-2T 


NE-F- 
9-4T-Rev. 


NE/FBA- 
81-4(App.2) 
- 


242-U(Vol.5) 


242(Vol.8) 
GD- 


9-(1981) 

10-(1981) 

12-(1981) 
NII- 
01(suppl.3) 
01(suppl.7) 
01(suppl.8) 
01(suppl.10) 


4(519) 
5(520) 
10(525) 
11(526) 
17(532) 
23(538) 
25(540) 
26(541) 
29(544) 
31(546) 
35(550) 
36(551) 
37(552) 

NIIEFA-P-B- 
0540 
0560 
NITEFA-P-V- 
0553 


6 
NIRS-M- 

34 
NMERDI- 

2-68-1103 


Availability 

NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A02/MF A01; 1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS, PC A03/MF A0Ol1 

NTIS, PC A04/MF AOl1; 1 (GPO Dep.) 


NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 


NTIS, PC A04/MF A0O1; 1 (GPO Dep.) 


Max-Planck-Institut fuer Physik und Astrophysik, Muenchen 


(Germany, F.R.) 

NTIS (US Sales Only), PC A03/MF AO1 
See AD-A-136295/3 

See PB-84-135615 

See AD-A-135549/4 

See PB-84-135607 

See PB-84-137587 

HMSO, London, price Pound 2.00 

NTIS (US Sales Only), PC A06/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF AOI; 1 


Nuclear Standards Management Center, P.O. Box Y, Oak 


Ridge, TN 37830 


Nuclear Standards Management Center, PO Box Y, Oak 


Ridge, TN 37831 


NTIS (US Sales Only), PC A08/MF AOI; 1 


Fachinformationszentrum Energie, Physik, Mathematik, 


Karlsruhe (Germany, F.R.) 
See UKNDC-(83)-P-109 


NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC AG2/MF AO! 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A0O1 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS, PC A1l2/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A09/MF AOI 


NMERDI, Univ of New Mexico, Suite M, 457 Washington 


S.E., Albuquerque, NM 87108 


Order No. 
DE84701308 


DE84751077 
DE84751076 
DE84751078 
DE84751079 
DE84751075 


DE84701109 
DE84005632 
DE84010306 


DE84009734 
DE84009735 


DE84010343 


DE84750991 


DE84770226 


DE84770229 


DE84770209 


DE84701246 


DE84701147 
DE84701145 
DE84701146 


DE84701315 
DE84701316 
DE84701317 
DE84701314 


DE84700832 
DE84700834 
DE84700809 
DE84701339 
DE84700874 
DE84700820 
DE84700833 
DE84700810 
DE84701357 
DE84700839 
DE84701323 
DE84701320 
DE84701302 


DE84700793 
DE84700794 


DE84700851 
DE84010565 


DE84780147 


Distribution Category 
MN -78 

MN -34A 

MN -34D 

MN -34C 

MN -34C 

MN -34D 

MN -11 

STD -90g 

MN -11 


STD -25 
STD -38 


MN -25 


Abstract No. 
9:22329 
9:23922 
9:24002 
9:24350 
9:24351 
9:24352 
9:23569 
9:22721 
9:23552 


9:22979 
9:23464 


9:22723 


9:23424 


9:24513 
9:23977 


9:23505 
9:22846 
9:23540 


9:23794 
9:22372 
9:22292 
9:22117 


9:21968 


9:22496 


9:23774 
9:24028 
9:24029 


9:22380 
9:22381 
9:22382 


9:22591 
9:22592 
9:22593 
9:22594 


9:22373 
9:22383 
9:22514 
9:24548 
9:24366 
9:22330 
9:22384 
9:22515 
9:24562 
9:22374 
9:22417 
9:22516 
9:22480 


9:23133 
9:23134 


9:23217 
9:21871 
9:23716 


9:22668 





NOAA- 


Report No. 


NOAA- 
83062003 
83062012 


Availability 


See PB-83-221002 
See PB-83-221358 


Distribution Category 


MN -64 
MN -64 


ERA-9/12 / 324R 


Abstract No. 


9:22219 
9:22226 


83062036 See PB-83-221168 MN -64 9:22223 

83062306-1 See PB-83-223578 MN -64 9:22228 
NP- 

4900744 NTIS, PC A03/MF AOI 

4900869 NTIS, PC A06; 3 

4900946 NTIS, PC A02/MF A0Ol1 


DE84900744 MN -80 9:22444 
DE84900869 MN -97 9:22699 
DE84900946 MN -95 9:22804 


4901055 Missouri Dept of Natural Resources, P.O. Box 176, Jefferson MN -95d 9:22759 
City, MO 65101 
49008686 NTIS, PC A07/MF AO}; 1 
NRL-MR- 
5170 See AD-A-134761/6 9:24481 
5251 See AD-A-136578/2 9:24566 


DE84900868 MN -97 9:22700 


0020-Vol.8-No.2 NTIS, PC A18/MF AOI; 1 - GPO* 
0748-Vol.4-No.2 NTIS, PC A16/MF A01; 1 - GPO* 
0750-Vol.18-No.5 NTIS, PC A08/MF AOI; 1 - GPO* 


0800 NTIS, PC A06/MF AO! - GPO* 


DE84901052 9:22445 
DE84901158 9:22435 
DE84900971 9:22436 
DE84900994 9:22437 


0892-Suppl.5 
0993-Rev. 1 
1007-Suppl.1 
1043 


NTIS, PC A03/MF AOI; 1 - GPO* $4.00 
NTIS, PC A03/MF A01 - GPO* $3.75 
NTIS, PC A02/MF A01 - GPO* $3.25 
NTIS, PC A0S5/MF AOI; 1 - GPO $4.50 
NTIS, PC A06/MF AOI; 1 - GPO* $5.00 


DE84901162 
DE84900974 
DE84901051 
DE84901053 


9:22595 
9:22596 
9:22597 
9:22598 


1056 DE84901155 9:22497 
NUREG/CR- 
2531-Rev.2 NTIS, PC A05/MF AOI; 1 - GPO* (GPO Dep.) 
2869-Rev.1 NTIS, PC A06/MF AOI; 1 - GPO* $5.00 (GPO Dep.) 
2896-Vol.2 NTIS, PC A05/MF AOI; 1 - GPO* (GPO Dep.) 
3153 NTIS PC E06/MF AOI; 1 - GPO* $6.50 (GPO Dep.) 
3172 NTIS PC E13/MF AOI; 1 - GPO* $9.50 (GPO Dep.) 
3251 NTIS, PC A05/MF A01; 1 - GPO (GPO Dep.) 
3285 NTIS, PC A05S/MF AOI; 1 - GPO* $4.50 (GPO Dep.) 
3383 NTIS, PC A05/MF A01; 1 - GPO* (GPO Dep.) 
3490 NTIS, PC A03/MF AOI - GPO* (GPO Dep.) 
3492-Vol.3 NTIS, PC A02/MF AO1 - GPO (GPO Dep.) 
3567 NTIS, PC A25/MF AO}; 1 - GPO* (GPO Dep.) 
3602 NTIS, PC A0S/MF A01; 1 - GPO* $4.75 (GPO Dep.) DE84009736 9:22331 
3612 NTIS, PC A04/MF AOI; 1 - GPO* $4.50 DE84900967 9:22017 
3642 NTIS (US Sales Only), PC All/MF A01; 1 - GPO $8.00 DE84009892 9:22603 


DE84008697 9:22599 
DE84008911 9:21965 
DE84008277 9:22418 
DE84009234 9:23171 
DE84010156 9:23558 
DE84009657 9:22600 
DE84009701 9:21984 
DE84008677 9:22957 
DE84009228 9:22016 
DE84009420 9:22601 
DE84010538 9:22602 


3672 
3698 
3720 
3730 
NVO- 
275 


280 
OEFZS-IA- 
119/ 83 
OH- 
80-280-K 
81-407-K 
81-468-K 
81-497-K 
ORAU/IEA- 
83-12(M) 
84-1(M) 


ORNL- 
5988 
6007 
6013 
6034—i. 
ORNL/CSD- 
127/ P2 
ORNL/FEDC- 
83/ 14 


79-7863/ 1 
71676/ 4 
8401 

8653 

8828 
8921-Vol.3 
8965 

9050 

9088 

9094 

9106 

9109 

9141 

9147 

9148 


(GPO Dep.) 


NTIS, PC A05/MF A001; - GPO (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 - GPO* $3.50 
NTIS, PC A03; 3 - GPO* $4.00 


NTIS, PC A04/MF AO! - GPO* (GPO Dep.) 


NTIS, PC A0S/MF AO1; 1 (GPO Dep.) 
NTIS, PC A12/MF AOI; 1 (GPO Dep.) 


Oesterreichisches Forschungszentrum Seibersdorf G.m.b.H. 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
NTIS, PC A07/MF A011; 1 (GPO Dep.) 


See NUREG/CR-3490 

NTIS, PC A04/MF AOI (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A08/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A06/MF A0O1; 1 (GPO Dep.) 


See NUREG/CR-3172 

See NUREG/CR-3153 

NTIS, PC A06/MF AOl; 1 (GPO Dep.) 
See NUREG/CR-3492-Vol.3 

NTIS PC E07/MF $6.76; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI (GPO Dep.) 
See NUREG/CR-3672 

NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3730 

NTIS, PC A03/MF AO1 (GPO Dep.) 
NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


DE84009697 
DE84901156 
DE84901071 
DE84008226 


DE84008939 
DE84011321 


DE84701157 
DE84701098 
DE84701158 
DE84701159 


DE84010307 
DE84010086 
DE84010310 


DE84009228 
DE84010638 
DE84010637 
DE84010643 


DE84007921 
DE84010639 


DE84010587 
DE84008810 


DE84010156 
DE84009234 
DE84010618 
DE84009420 
DE84010280 
DE84010613 
DE84009697 
DE84010585 
DE84010614 
DE84008226 
DE84010617 
DE84010636 
DE84010582 


MN -4 
MN -70 
MN -70 


MN -13 
MN -11 
MN -2 


MN -70 
MN -70 
STD -79h 
STD -79h 


STD -59b 
STD -20d 


MN -95 
MN -20a 


MN -11 
MN -12 
MN -95e 
MN -77 
MN -78 
STD -83 
MN -25 
STD -4 
MN -80 
MN -70 
STD -4 
STD -20g 
STD -20g 


9:23195 
9:23573 
9:22604 
9:22018 


9:23493 
9:23494 


9:21920 


9:22019 
9:22020 
9:22021 
9:22022 


9:22777 
9:23504 
9:22321 


9:22016 
9:23024 
9:22904 
9:22905 


9:22259 


9:24444 


9:22760 
9:24445 


9:23558 
9:23171 
9:22827 
9:22601 
9:22498 
9:21978 
9:23195 
9:23025 
9:22542 
9:22018 
9:23026 
9:24514 
9:24446 
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Report No. Availability Order No. Distribution Category Abstract No. 


ORO- 
4207-16 See DOE/ER/04207-16 DE84010023 MN -80 9:22534 
PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 20231, 
USA, $1.00 per copy. Government Patent Applications avail- 
able from NTIS) 
A 6-404,725 


9:22652 
A 6-533,334 


9:22130 


83-221002 NTIS, PC A02/MF AOl1 9:22219 
83-221101 NTIS, PC A06/MF AO1 9:22220 
83-221119 NTIS, PC A17/MF AO1 9:22221 
83-221127 NTIS, PC A1l7/MF AOl1 9:22222 
83-221168 NTIS, PC A08/MF AO1 9:22223 
83-221333 NTIS, PC A07/MF AOI; 1 9:22224 
83-221341 NTIS, PC A07/MF AO1 9:22225 
83-221358 NTIS, PC A07/MF AO1 9:22226 
83-223560 NTIS, PC A02/MF AO}; 1 9:22227 
83-223578 NTIS, PC A06/MF AO! 9:22228 
83-225847 NTIS, PC A08/MF AOl1 9:22229 
83-226605 NTIS, PC A03/MF AO}; 1 9:22230 
83-226613 NTIS, PC A06/MF AO1 9:22231 
84-119643 NTIS PC E14/MF E01 9:22650 
84-119650 NTIS PC E15/MF E01 9:23001 
84-119742 NTIS PC E10/MF E01 9:22528 
84-125095 NTIS, PC A08/MF AOl 9:22733 
84-125236 NTIS, PC A05/MF AO1 9:22316 
84-125632 NTIS PC E03/MF E01 9:22270 
84-126176 NTIS PC E10/MF E01 9:22761 
84-127018 NTIS, PC Al2/MF AOl 9:21809 
84-127034 NTIS, PC A04/MF AO1 9:21957 
84-128727 NTIS, PC A04/MF AO1 9:22805 
84-128750 NTIS PC E03/MF E01 9:22157 
84-128834 NTIS PC E04/MF E01 9:22286 
84-128859 NTIS PC E04/MF E01 9:22122 
84-128958 NTIS, PC A05/MF AO1 9:22232 
84-129063 NTIS PC E04/MF E01 9:22125 
84-129881 NTIS, PC A03/MF AO1 9:22842 
84-130442 NTIS, PC A03/MF AOl 9:22762 
84-130749 NTIS PC E03/MF E01 9:22123 
84-130889 NTIS, PC A10/MF AO1 9:22712 
84-130913 NTIS PC E03/MF E01 9:22126 
84-130939 NTIS PC E05/MF E01 9:22806 
84-131713 NTIS, PC A05/MF AO1 9:22778 
84-131861 NTIS PC E08/MF E01 9:22127 
84-134089 NTIS PC E05/MF E05 9:22143 
84-134097 NTIS PC E12/MF E12 9:22158 
84-135235 NTIS PC E04/MF E04 9:22763 
84-135250 NTIS MF AOl1 9:22658 
84-135268 NTIS PC E03/MF E03 9:22159 
84-135292 NTIS PC E07/MF E07 9:22160 
84-135300 NTIS PC E03/MF E03 9:22260 
84-135326 NTIS PC E03/MF E03 9:22688 
84-135607 NTIS, PC A06/MF AO1 9:23540 
84-135615 NTIS, PC A02/MF AO1 9:23505 
84-135631 NTIS PC E04/MF E04 9:22144 
84-135649 NTIS PC E03/MF E03 9:22145 
84-135722 NTIS, PC A03/MF AOI 9:22833 
84-137231 NTIS, PC Al1/MF AOl1 9:21792 
84-137587 NTIS, PC A03/MF A0O1 9:23794 
84-138809 NTIS, PC A03/MF E01 9:23451 
84-139088 NTIS PC E04/MF E04 9:22734 
84-140102 NTIS, PC Al1/MF AOl1 9:23563 
84-140185 NTIS, PC A03/MF AO1 9:21810 
84-140193 NTIS, PC A03/MF A0O1 9:21811 
84-140300 NTIS, PC A03/MF AO1 9:21812 
84-140367 NTIS, PC A06/MF AO1 9:23795 
84-140433 NTIS, PC A02/MF AOl 9:21793 
84-140441 NTIS, PC Al2/MF AO1 9:21794 
84-140573 NTIS, PC A08/MF AO1 9:23564 
84-140847 NTIS, PC A02/MF AO1 9:21782 
84-140870 NTIS, PC A1l4/MF AO1 9:23506 
84-141027 NTIS, PC A02/MF AOl 9:23027 
84-141068 NTIS, PC A02/MF AOl1 9:21813 
84-141076 NTIS, PC A02/MF AO1 9:21795 
84-141159 NTIS, PC A03/MF AOl 9:23507 
84-141530 NTIS, PC A07/MF AOl1 9:21891 
84-141886 NTIS, PC A07/MF AO1 9:21814 
84-142058 NTIS, PC A03/MF AO1 9:21815 
84-142900 NTIS, PC A04/MF AO1 9:23570 
84-143049 NTIS PC E04/MF E04 9:21772 
84-143114 NTIS, PC A04/MF AOl1 9:23545 
84-143148 NTIS, PC A06/MF AO1 9:22102 
84-143189 NTIS PC E04/MF E04 9:23122 
84-143197 NTIS PC E04/MF E04 9:23123 
84-143254 NTIS, PC A15/MF AOl 9:21892 





PB- 


Report No. 


84-143445 
84-143452 
84-143668 
84-143718 
84-144005 
84-144393 
84-144708 
84-145838 
84-145986 
84-145994 
84-148063 
84-148105 
84-149350 
84-151380 
84-151398 
84-151661 
84-151679 
84-152701 
84-153238 
84-153246 
84-153253 
84-153881 
84-159227 
84-900801 
84-901301 
84-901401 
84-902801 
84-946601 


76 


11586 
11624 
11638 
11880 
12156 
12180 

PPPL- 

2083 

R- 

34-80 
89 
94 
95 
8241 

RHO-HS-SR- 
83-3-4Q-LIQP 

RHO-PB-SR- 
10B-CP-FEB.84 
10B-WM-FEB.84 
159 

RISO-M- 
2393 

RISO-R- 

482 
486 
RL- 
82-082 
83-006 
83-039 
83-042 
83-046 
83-047 
83-050 
83-051 
83-052 


Availability 


NTIS, PC A06/MF A0O1 

NTIS, PC A08/MF A01 

NTIS PC $22.50/MF$22.50 

NTIS, PC A06/MF AO1 

NTIS PC $22.50/MF $22.50 

NTIS PC E07/MF E07 

NTIS, PC A04/MF E04 

NTIS, PC A02/MF AO1 

NTIS PC E13/MF E13 

NTIS PC E09/MF E09 

NTIS, PC A03/MF AO1 

NTIS, PC A03/MF AOl 

NTIS PC E05/MF E01 

NTIS, PC A03 

NTIS, PC All 

NTIS, PC A03/MF AOl 

NTIS, PC A05/MF AO1 

NTIS, PC A07/MF A011 

NTIS, PC A08/MF A0O1 

NTIS, PC A09/MF AOl1 

NTIS, PC A09/MF AO1 

NTIS, PC All/MF AO1 

NTIS, PC A07/MF A0O1 

Coal Prep. Pollut. Control, 84: No. 1, 1-4(15 Jan 1984) 
Unconv. Pet., 84: No. 1, 1-3(15 Jan 1984) 
Coal-Based Synfuels, 84: No. 1, 1-8(15 Jan 1984) 
Curr. Energy Pat., 1-92(Jan 1984) 

Direct Energy Convers., 84: No. 1, 1-4(15 Jan 1984) 


Order No. 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A06/MF A01 


DE84701110 
DE84701114 


See DOE/ET/51013-102 
See DOE/ET/S51013-114 
See DOE/ET/51013-116 
See DOE/ET/51013-118 


DE84007936 
DE84008941 
DE84008942 
DE84009672 
See DOE/ET/51013-69 DE84008857 
See NUREG/CR-3602 

NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-3642 

See DOE/UMT-0218 

NTIS, PC A08/MF A01 (GPO Dep.) 
See DOE/UMT-0219 


DE84009736 
DE84009961 
DE84010237 
DE84009892 
DE84008831 
DE84008522 
DE84008830 


NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOl; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03; 3 (GPO Dep.) 


DE84010365 
DE84008650 
DE84008654 
DE84008652 
DE84008648 
DE84008680 
DE84008647 
DE84008651 
NTIS, PC A06/MF A011; 1 (GPO Dep.) DE84010234 
See PB-84-140441 

See PB-84-128859 

See PB-84-i45838 

See PB-84-128834 

See AD-A-136313/4 


NTIS MF A01; 2 (GPO Dep.) DE84007698 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06; 3 (GPO Dep.) 


DE84008909 
DE84009733 
NTIS (US Sales Only), PC A02/MF AOI DE84701332 
NTIS (US Sales Only), PC A04/MF A01 DE84700875 


NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 


DE84701179 
DE84700880 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 


DE84701340 
DE84701289 
DE84701236 
DE84701228 
DE84701224 
DE84701335 
DE84701229 
DE84701247 
DE84701334 


Distribution Category 


ERA-9/12 / 326R 


Abstract No. 


9:21796 
9:21797 
9:22120 
9:21816 
9:21822 
9:23158 
9:23223 
9:22807 
9:22659 
9:22660 
9:21742 
9:21743 
9:22261 
9:21798 
9:21799 
9:22103 
9:22735 
9:22690 
9:21783 
9:22764 
9:23224 
9:21910 
9:21836 
9:21746 
9:21872 
9:21745 
9:24528 
9:22720 


9:22064 
9:23718 


9:24501 
9:24426 
9:24427 
9:24428 


9:24425 


9:22331 
9:22808 
9:22809 
9:22603 
9:22003 
9:23767 
9:22004 


9:21940 
9:23553 
9:23172 
9:23028 
9:22027 
9:21985 
9:23508 
9:24549 


9:24515 


9:21794 
9:22122 
9:22807 
9:22286 
9:23775 


9:22028 


9:21979 
9:22029 


9:23425 
9:24563 


9:22483 
9:22906 


9:23452 
9:23426 
9:23972 
9:23991 
9:23796 
9:23427 
9:23992 
9:24353 
9:23428 
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83-053 NTIS (US Sales Only), PC A02/MF A01 DE84701239 MN -46 9:24367 
83-057 NTIS (US Sales Only), PC A03/MF AO1 DE84701129 MN -28 9:23268 
83-063 NTIS (US Sales Only), PC A03/MF AO1 DE84701130 MN -28 9:23429 
83-064 NTIS (US Sales Only), PC A02/MF AO1 DE84701178 MN -2 9:24222 
83-066 NTIS (US Sales Only), PC A03/MF AO1 DE84701223 MN -20 9:24447 
83-070 NTIS (US Sales Only), PC A02/MF AOI DE84701185 MN -34D 9:24013 
83-071 NTIS (US Sales Only), PC A03/MF A01 DE84701237 MN -34D 9:23973 
83-091 See PB-84-139088 9:22734 
RP- 
@ 1260-11 See EPRI-CS-3355 ND -12 9:23538 
Al- 
84-1572 NTIS, PC A03/MF A0O1; 1 (GPO Dep.) DE84008551 MN -32 9:24550 
464-810-013-LA See PB-83-221341 MN -64 9:22225 
464-820-012-LA See PB-83-221333 MN -64 9:22224 
SAND- 
81-0847 NTIS, PC A04/MF AO1; 1 (GPO Dep.) DE84010332 MN -32 9:22065 
81-0998 NTIS, PC A04; 3 (GPO Dep.) DE84008937 MN -32 9:24551 
82-0838 NTIS, PC A08/MF A0O1; 1 (GPO Dep.) DE84008872 MN -70 9:22030 
82-7148 NTIS, PC Al2/MF AOI; 1 (GPO Dep.) DE84008823 STD -63a 9:22161 
83-0150C NTIS, PC A02/MF A01; 1 (GPO Dep.) DE84008851 MN -38 9:22907 
83-0479 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84008816 MN -25 9:23438 
83-1045 NTIS, PC A02/MF AOI (GPO Dep.) DE84008596 MN -37 9:23439 
83-1652 NTIS, PC A02/MF AO1 (GPO Dep.) DE84008903 MN -35 9:23465 
83-1787C NTIS, PC A02/MF A0O1 (GPO Dep.) DE84008974 MN -70 9:22031 
83-1835 NTIS, PC Al2/MF AOI; 1 (GPO Dep.) DE84008893 STD -70 9:22032 
83-1864 NTIS, PC A04/MF AOI; 1 (GPO Dep.) DE84010624 MN -21 9:24516 
83-1883C NTIS, PC A02/MF AO1l (GPO Dep.) DE84008969 MN -70 9:22033 
83-1976C NTIS, PC A02/MF AO1 (GPO Dep.) DE84009928 MN -25 9:22980 
83-2170C NTIS, PC A02/MF AO; 1 (GPO Dep.) DE84009488 MN -25 9:22981 
83-2205 NTIS, PC A04/MF AO1; 1 (GPO Dep.) DE84008906 MN -32 9:23135 
83-2227 NTIS, PC A03; 3 (GPO Dep.) DE84008597 MN -90i 9:21784 
83-2403 NTIS, PC A19/MF A0O1; 1 (GPO Dep.) DE84006785 STD -91 9:21933 
83-2523C NTIS, PC A02/MF AO1 (GPO Dep.) DE84010126 MN -38 9:23196 
83-7031 NTIS, PC A04/MF AOI (GPO Dep.) DE84009955 STD -62 9:22262 
83-8177 NTIS, PC A05/MF A0O1; 1 (GPO Dep.) DE84007980 MN -62d 9:22208 
84-0055C NTIS, PC A02/MF A0O1; 1 (GPO Dep.) DE84009487 MN -25 9:22908 
84-0075 NTIS, PC A02/MF A0O1 (GPO Dep.) DE84008699 MN -25 9:22958 
84-0083 NTIS, PC A03; 3 (GPO Dep.) DE84008598 MN -92 9:21897 
84-0135 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84008875 STD -91 9:21934 
84-0341 NTIS, PC A03/MF A0O1; 1 (GPO Dep.) DE84008902 MN -32 9:24400 
84-0393C NTIS, PC A02/MF A0O1 (GPO Dep.) DE84008031 MN -16 9:22079 
84-0760C NTIS, PC A02/MF AOI; 1 (GPO Dep.) DE84010267 MN -4 9:23053 
84-0765C NTIS, PC A02/MF AO1 (GPO Dep.) DE84009486 MN -32 9:24552 
84-0821C NTIS, PC A02; 3 (GPO Dep.) DE84008844 MN -37 9:23218 
84-0836C NTIS, PC A04/MF AO1 (GPO Dep.) DE84010265 MN -32 9:24564 
84-7000 NTIS, PC A16; 3 (GPO Dep.) DE84010128 MN -63 9:22162 
84-7124C NTIS, PC A03; 1 (GPO Dep.) DE84008853 MN -94cb 9:22651 
84-8201 NTIS, PC A03/MF AOI; 1 (GPO Dep.) DE84008967 MN -25 9:22909 
‘ 84-8650 NTIS, PC A02/MF A01 (GPO Dep.) DE84009731 MN -13 9:23453 
E- 


8215 British Columbia Hydro and Power Authority, Vancouver, 9:21817 


Canada 
SERI/CP- 
252-2026 NTIS, PC A04/MF A01 (GPO Dep.) DE84000089 9:22209 
SERI/PR- 
212-2172 NTIS, PC A10/MF AOI; 1 (GPO Dep.) DE84004494 9:22146 
SERI/SP- 
NTIS, PC A03/MF AO1 (GPO Dep.) DE84009392 9:22118 


NTIS (US Sales Only), PC AOS/MF AOI; 1 DE84770215 9:22765 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE84770216 9:22766 
NTIS (US Sales Only), PC A03/MF AO}; 1 DE84770217 9:22767 
NTIS (US Sales Only), PC A04/MF A01 DE84770218 9:22768 


NTIS (US Sales Only), PC A03/MF A01 DE84701344 9:22066 
NTIS (US Sales Only), PC A0S/MF AOI DE84701345 9:23787 
NTIS (US Sales Only), PC A04/MF AOI DE84701346 9:22910 
NTIS (US Sales Only), PC A04/MF A01 DE84701265 9:21952 
NTIS (US Sales Only), PC A05/MF A01 DE84701347 9:22067 
NTIS (US Sales Only), PC A05/MF A01 DE84701348 9:22034 
NTIS (US Sales Only), PC A08/MF A01 DE84701349 9:22035 
NTIS (US Sales Only), PC A03/MF A01 DE84700857 9:22036 
NTIS (US Sales Only), PC A03/MF AO1 DE84701277 9:22037 
NTIS (US Sales Only), PC A02/MF A01 DE84700858 9:22038 
NTIS (US Sales Only), PC A03/MF A01 DE84701350 9:22068 
NTIS (US Sales Only), PC A0S/MF A01 DE84701351 9:22039 
NTIS (US Sales Only), PC A04/MF A01 DE84701352 9:22040 
NTIS (US Sales Only), PC A02/MF AO1 DE84701353 9:23790 


NTIS (US Sales Only), PC A0S/MF A01 DE84701358 9:22332 
NTIS (US Sales Only), PC A02/MF AO1 DE84701304 9:22605 
NTIS (US Sales Only), PC A03/MF AOI DE84701260 9:22499 
NTIS (US Sales Only), PC A03/MF AOI DE84701259 9:22911 


NTIS, PC A03/MF AO1 (GPO Dep.) DE84009716 9:23303 





SLAC- 


Report No. 


271 
SLAC/AP- 

19 

20 
SLAC-TN- 

84-2 

84-4 
SLU-ESO-TR- 

20 
SP- 

595 
SRC-CR- 

81-75-Vol.5 

83-33 

83-41-Vol.4 
SSI-A- 

82-23 

83-05 
SSI-K- 

82-07 

83-01 

83-02 

83-03 
STMPO- 

046 
STU- 

80-4218 
TFD- 

198-82-89 
TM- 


aS 


TR- 


2 
3 
3 
4 
5 
6 
7 
8 


80032-10-1 
TRI-PP- 

83-125 

83-128 
TRITA-VAT- 

3804 
TVA/OP/ECR- 

84/ 23 
TVA/OP/EDT- 

83/ 26 

83-33 
TVA/OP/FHP- 

84/ 6 
TVA/OP/FUE- 

84/ 1 
TVA/PUB- 

84/ 20 

84/ 24 

84/ 25a 
TWPFH- 

82-1 
UCD- 

472-128 
UCID- 


18878-83-Summ. 


20000 
20042 
20056 
UCRL- 
52000-84-3 
53452 
53461 
53472 
53474 
53479 
88169 
88497, 
89316-Rev.1 
89423 
89460 
89842 
89863 
89864 
89866 


Availability 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A0Ol; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF A01 


See DOE/ET/27125-T2-Vol.5 
See AD-A-134762/4 
See DOE/ET/27125-T2-Vol.4 


NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC AOS/MF A01 


NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOi 
NTIS (US Sales Only), PC A02/MF A01 
See DOE/ET/20417-T8 


See IVL-B-727 


NTIS (US Sales Only), PC A03/MF AOI; 1 


See PB-84-144708 
See PB-84-125235 


See AD-A-952745/8 
See AD-A-136345/6 
See AD-A-952757/3 
See AD-A-136339/9 
See AD-A-136358/9 
See AD-A-136361/3 
See AD-A-136308/4 
See AD-A-136330/8 
See PB-84-128958 


NTIS (US Sales Only), PC A02/MF A0l 
NTIS (US Sales Only), PC A03; 3 


See NE/FBA-81-4(App.2) 
NTIS, PC A0S/MF AOI; 1 


NTIS, PC A06; 3 
NTIS, PC A02/MF AOl 


NTIS, PC A02; 3 
NTIS, PC A02/MF AO1 


NTIS, PC Al4/MF AOI; 1 
NTIS, PC A08/MF AO1 
NTIS, PC A04/MF AO1 


NTIS (US Sales Only), PC A07/MF AO1 
NTIS, PC A09/MF AO1 


NTIS, PC A03/MF AOl (GPO Dep.) 

NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
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DOE/MC/19122—1580 
DOE/MC/19122—1581 
BEC-MRS—3303 
ANL—83-89 
DOE/PC/53036—T1 
SAND—84-8201 
SAND—83-1883C 
SLAC/AP—19 
SAND—83-1787C 
DOE/CE/40652—1 
DOE/PC/70003—1 
DOE/NV/10327—1 
ANL/FPP/TM—181 
DOE/ER/52081—1 
SLAC/AP—20 
DOE/ID/12366—3 
LDGO—84-2 
GA-A—17490 
DOE/PETC/QTR—84/1 
EGG—2282 
DOE/ER/01545—343 
DOE/NV/10282—T3 
IPPJ-AM—27 
DOE/NBM—4009194 
CONF-840304—2 
LBL—17370 
NUREG/CR—3490 
ANL-CT/VA—2349 
NUREG/CR—3153 
LBL—17206 
DOE/DP/40178—1 
DOE/DP/40179—1 
DOE/METC—84-15 
EPRI-EA—3356-Vol.2 
EPRI-EM—3469 
DOE/ET/14880—T6 
CONF-830483—2 
BMI/ONWI—482 
DOE/ET/20342—T9 
BMI/ONWI—491 
DOE/CS/60404—T1 
DOE/RG/08682—T1 
BDM/W—81-789-TR 
DOE/EI/11434—T1 
CONF-8311109— 
SERI/SP—751-1007 
DOE/EI/10463—T1 
GA-A—17510 
DOE/OR/21389—2 
DOE/MA—0006/12 
SLAC-TN—84-4 
NUREG/CR—3492-Vol.3 
EPRI-EA—3417-Vol.1 
DOE/ET/14700—17 
DOE/NBM—4009431 
EPRI-EA—3356-Vol.1 
DOE/EI/11428—T1 
DOE/ET/10608—T1 
EGG-B—332-0384-.5M 
DOE/CH/10122—21 
DOE/CE/64851—T1 
SAND—84-0765C 
SAND—84-0055C 
SAND—83-2170C 
DP-MS—84-24 
DP-MS—83-91 
DOE/EV/10487—T1 
UCRL—88169 
UCRL—89866 
UCRL—89863 
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DOE/EIA—0202(84/1Q) 
DOE/EIA—0397(83/3Q) 
DOE/EIA—0442 
DOE/PC/30225—TS5 
LA-UR—84-465 
LA-UR—84-391 
DOE/GFETC/QTR—82/3 
DOE/JPL/956679—84/1 
DOE/PC/60019—1 
DOE/CE/15134—T2 
NUREG/CR—3251 
WAPD-MRP—161 
DOE/PE—0049 
LBL—17306 
DOE/PC/60810—T1 
DOE/ET/51013—118 
DOE/R7/01214—T1 
DOE/R7/01216—T1 
DOE/R7/01228—T1 
DOE/ER/02305—T2 
UCRL—89423 
UCRL—89316-Rev. 1 
UCRL—88497 
DOE/NV/10150—5 
LBL—17464 
UCRL—90437 
LBL—17533 
LBL—17099 
LBL—17402 
LBL—17481 
LBL—16671 
DOE/PC/60801—T1 
NUREG/CR—3672 
DOE/PC/63032—T1 
NUREG/CR—3285 
UCRL—90034 
UCRL—90508 
CONF-8403102—1 
DOE/ER—0190 
SLAC—269 
SAND—84-8650 
RHO-PB-SR—10B-WM- 
FEB.84 
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DOE/ET/13329—T2 
DOE/PC/50052—T1 
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DOE/MA—0064/2-Vol.6 
DOE/ER/40073—2 
DOE/IR/10293—T1 
DOE/CE/30686—T1 
DOE/SR/10957—3 
DOE/DP/40142—1 
W/IFG—83/W23 
DOE/DP/40153—2 
DOE/ET/25210—1 
DOE/ER/10367—14 
DOE/OR/21389—1 
DOE/RL/01830—T15 
DOE/CP—0007-Draft 
DOE/CE/15134—T1 
NUREG/CR—3642 
DOE/MC/16330—T1 
DOE/PC/50810—T6 
DOE/PC/60805—T2 
CONF-840133—6 
DOE/CS/60204—1 
SAND—83-1976C 
SAND—83-7031 
DOE/PC/60804—T2 
PNL—4851 
LA-UR—84-1000 
LA-UR—84-990 
LA-UR—84-1047 
LA-UR—84-1069 
LA-UR—84-1076 
LA-UR—84-1102 
LA-UR—84-1122 
LA-UR—84-1124 
DOE/R7/01166—T1 
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DE84010265 
DE84010267 
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DE84010280 
DE84010305 
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DE84010312 
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DE84010334 
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DE84010343 
DE84010353 
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DE84010356 
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DE84010358 
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DE84010365 
DE84010366 
DE84010368 


DE84010370 
DE84010378 
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DE84010393 
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DE84010401 
DE84010407 
DE84010408 
DE84010416 
DE84010470 
DE84010484 
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DOE/R7/01159—T1 
DOE/ER/10007—T2-App.B 
DOE/ER/04207—16 
GEND-INF—023-Vol.6 
LA-UR—80-3330 
LA-UR—80-2272 
LA-UR—79-1044 
LA-UR—80-517 
LA-UR—80-634 
LA-UR—80-2271 
LA-UR—80-518 
LA-UR—80-2044 
DOE/PC/50809—TS5 
LA-UR—80-515 
LA-UR—84-825 
LA-UR—80-2082 
LA-UR—80-516 
LA-UR—84-778 
LA-UR—84-824 
ORAU/IEA—84-1(M) 
UCRL—53472 
DOE/OR/03054—84 
HASL—300-Ed.26 
SAND—83-2523C 
SAND—84-7000 
DOE/R2/06032—T1 
DP-MS—84-31 
NUREG/CR—3172 
DOE/ER/70158—T4 
DOE/ER/10376—T4 
DOE/ER/70068—T2 
DOE/ET/14705—54 
DOE/JPL/955843—84/13 
Y/DX—542 
BNL—34355 
BNL—34498 
BNL—19569 
DOE/PC/30026—T5 
PPPL—2083 
PNL—4854 
DOE/CS/40185—T1 
DOE/ER/10633—T1 
SAND—84-0836C 
SAND—84-0760C 
DOE/OR/21390—2 
DOE/OR/21390—1 
DOE/DP/40124—23 
ORNL/TM—8965 
DP—83-125-2 
MHSMP—84-15 
ORAU/IEA—83-12(M) 
UR—3490-2293 
ORAU/IEA—84-6(M) 
DOE/MC/19163—T17 
SAND—81-0847 
DOE/BP—218 
DOE/BP—216 
DOE/BP—221 
DOE/BP—219 
MMM—2331-0691 
DOE/ID/12302—3 
DOE/ID/12302—2 
DOE/ID/12302—1 
DOE/ID/12302—4 
DOE/ID/12303—2 
DOE/ID/12303—1 
DOE/ER/10887—3 
PNL-SA—9834 
DOE/CS/20074—1-App. 
DOE/CS/20074— 1- 
Exec.Summ. 
DOE/ID/10118—84 
DOE/ET/20356—9 
KAPL—4159 
KAPL—4171 
KAPL—4170 
BNL—33994 
DOE/MC/16551—11 
DOE/MC/19301—4 
SLAC—271 
DOE/ER/10996—T1 
DOE/ER/10996—T2 
DOE/DP/40124—17 
WINCO— 1005 
DOE/PC/60795—2 
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DE84010534 
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DE84010564 
DE84010565 
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DE84010749 
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DE84011321 
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DE84700794 
DE84700795 
DE84700796 
DE84700797 
DE84700798 
DE84700799 
DE84700800 
DE84700801 
DE84700802 
DE84700803 
DE84700804 
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DE84700807 
DE84700808 
DE84700809 
DE84700810 
DE84700811 
DE84700812 
DE84700813 
DE84700814 
DE84700815 
DE84700816 
DE84700817 
DE84700818 
DE84700819 
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DE84700821 
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DE84700824 
DE84700825 
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DE84700830 
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DE84700834 
DE84700835 
DE84700836 
DE84700837 
DE84700838 
DE84700839 
DE84700840 
DE84700841 
DE84700842 
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GA-A—17427 
LBL—16906 
DOE/SF/11445—3 
DOE/FC/10271—1583 
DOE/PC/50807—T6 
NUREG/CR—3567 
DOE/PC/60808—1 
DOE/SF/11564—4 
NIPER—6 
ANL/FE—83-25 
ANL/FE—83-27 
LBL—16934 
ORNL/TM—9148 
ORNL/TM—9094 
ORNL/Sub—79-7863/1 
DOE/NE—0044/2 
ORNL/TM—9050 
ORNL/TM—9106 
ORNL/TM—9141 
ORNL/TM—8828 
EGG—2306 
UCID—20000 
SAND—83-1864 
EGG—2299 
GEPP-TIS—759 
ORNL/TM—9147 
ORNL—6013 
ORNL—6007 
ORNL/FEDC—83/14 
ORNL—6034 
DOE/ET/13397—21 
DOE/OR/03054—45 
DOE/OR/21400—TS5 
DOE/OR/03054—93 
NVO—280 
UNI—757 
NIIEFA-P-B—0540 
NIIEFA-P-B—0560 
EUR—8053 
FEI—1357 
JAERI-M—82-208 
AEEW-R—1633 
FEI—1277 
IAE—3617/16 
ITEF—137(1982) 
JAERI—1285 
JAERI-M—82-182 
JAERI-M—82-207 
IAEA-R—2253-F 
FEI—1225 
IAE—3580/4 
NIIAR—10(525) 
NITAR--26(541) 
AEEW-R—1634 
IAE—3543/5 
JAERI-M—82-180 
EUR—8343 
EUR—7905 
JAERI-M—82-187 
JAERI-M—83-001 
JAERI-M—383-036 
KURRI-TR—226 
NITAR—23(538) 
EUR—8071 
EUR—8183 
JAERI-M—82-211 
JAERI-M—83-026 
JAERI-M—83-038 
JAERI-M—83-044 
AEEW-R—1468 
AEEW-R—1594 
IAE—3612/4 
JAERI—1282 
JAERI-M—83-015 
NITAR—4(519) 
NIIAR—25(540) 
NITAR—5(520) 
EUR—8013 
FEI—1350 
UJV—6483-T 
UJV—6485-T 
NITAR—31(546) 
EFI—544(31)-82 
EFI—548(35)-82 
EFI—578(65)-82 
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DE84700843 
DE84700844 
DE84700845 
DE84700846 
DE84700847 
DE84700848 
DE84700849 
DE84700850 
DE84700851 
DE84700852 
DE84700853 
DE84700854 
DE84700855 
DE84700856 
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DE84700858 
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DE84700860 
DE84700861 
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DE84700864 
DE84700865 
DE84700866 
DE84700867 
DE84700868 
DE84700869 
DE84700870 
DE84700871 
DE84700872 
DE84700873 
DE84700874 
DE84700875 
DE84700876 
DE84700877 
DE84700878 
DE84700879 
DE84700880 
DE84701090 
DE84701091 
DE84701092 
DE84701093 
DE84701094 
DE84701095 
DE84701096 
DE84701097 
DE84701098 
DE84701099 
DE84701100 
DE84701103 
DE84701104 
DE84701105 
DE84701106 
DE84701109 
DE84701110 
DE84701111 
DE84701112 
DE84701113 
DE84701114 
DE84701115 
DE84701116 
DE84701117 
DE84701118 
DE84701120 
DE84701121 
DE84701122 
DE84701123 
DE84701124 
DE84701126 
DE84701127 
DE84701129 
DE84701130 
DE84701131 
DE84701132 
DE84701134 
DE84701136 
DE84701137 
DE84701139 
DE84701140 
DE84701141 
DE84701142 
DE84701143 
DE84701144 
DE84701145 
DE84701146 
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IAE—3675/2 
INDC(CCP)—201/GFR 
ITEF—106(1982) 
ITEF—120(1982) 
ITEF—141(1982) 
JINR—R-6-82-487 
IAE—3632/4 
ITEF—14(1982) 
NIIEFA-P-V—0553 
AEEW-R—1523 
AEEW-R—1639 
AERE-R—10758 
EUR—7771 
IAEA-TECDOC—292 
SKBF-KBS-TR—83-22 
SKBF-KBS-TR—83-36 
JAERI-M—82-212 
IAE—3539/15 
EUR—8019 
IAEA-STR—118 
EUR—8173 
EUR—8220 
IAE—3555/16 
IAE—3616/15 
JAERI—1283 
JAERI-M—82-190 
JAERI-M—82-191 
JAERI-M—82-197 
JAERI-M—82-198 
JAERI-M—82-214 
JAERI-M—83-024 
NIAR—17(532) 
RISO-M—2393 
ZfK —499 
INDC(SEC)—85/UN 
INDC(SEC)—86/UN 
INDC(SEC)—87/UN 
RISO-R—486 
IFUSP-P—364 
IFUSP-P—365 
IFUSP-P—366 
IFUSP-P—353 
UFRJ-IF—09/83 
GSCan-P—81-2 
GSCan-P—81-7 
INFO—0073 
OH—81-407-K 
CANMET—82-6E 
AECL—7698 
KFKI—1983-59 
AERE-M—3343 
G—78-10 
GSCan-P—81-20 
MAFF-AEMR—8 
PER—66 
EHD—82-76 
AECL—6832 
TWPFH—82-1 
PER—76 
AERE-M—3194 
AECL—6827 
AECL—6828 
AECL—6837 
LNL—18 
AECL—7611 
INFO—0069 
INFO—0074 
INFO—0075 
AAEC/E—558 
AECL—7695 
RL—83-057 
RL—83-063 
AECL—7779 
AERE-G—2765 
EUR—8460 
AERE-M—3333 
AECL—7689 
AECL—7697 
AECL—7754 
AECL—7836 
AECL—-7837 
AECL—7911 
INFO—0068 
NGD—10-(1981) 
NGD—12-(1981) 
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DE84701228 
DE84701229 
DE84701230 
DE84701231 
DE84701232 
DE84701233 
DE84701234 


NGD—9-(1981) 
SP—595 
KFKI—1983-65 
CERN—83-06 
UFRJ-DFN—2 
UFRJ-IF—15/83 
AECL—6815 
AECL—7757 
OH—80-280-K 
OH—81-468-K 
OH—81-497-K 
AECL—6800 
AECL—6823 
AECL—7752 
AERE-G—2667 
AERE-G—2712 
DOE-RW—83.026 
CERI-S—14 
AECL—7753 
CERI-S—15 
INFO—0071(rev.1) 
INFO—0076 
INFO—0079 
INFO—0072 
INFO—0078 
RL—83-064 
RISO-R—482 
IC—83/60 
JINR—E-2-83-299 
JINR—E-2-83-351 
JINR-R—2-83-136 
JINR-R—2-83-186 
RL—83-070 
1C—83/29 
IC—83/58 
IC—83/68 
IC—83/151 
IC—83/154 
IC—83/157 
IC—83/158 
IC—83/57 
LUIP—8308 
1C—82/220 
1C—82/231 
IC—83/103 
1C—83/106 
1C—83/114 
IC—83/119 
IC—83/136 
IC—83/19 
1C—83/25 
IC—83/49 
1C—83/64 
IC—83/65 
IC—83/67 
IC—83/73 
1C—83/9 
IC—83/99 
IC—82/139 
IC—82/200 
IC—83/10 
IC—83/14 
IC—83/31 
IC—83/8 
IPPCZ—236 
IPPCZ—243 
IPPCZ—246 
ITEF—157(1982) 
IC—83/150 
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RL—83-066 
RL—83-046 
IC—83/56 
JINR—E-2-83-19 
JINR-R—2-83-298 
RL—83-042 
RL—83-050 
UM-P—82/35 
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NEW YORK STATE LIBRARY 
Empire State Plaza 

Albany, NY 12230 

(518) 474-5563 


UNIVERSITY OF NORTH 
CAROLINA AT CHAPEL HILL 

Wilson Library 

BA/SS Documents Division 

Chapel Hill, NC 27515 

(919) 962-1321 


UNIVERSITY OF NORTH DAKOTA 
Chester Fritz Library 
Documents Department 
Grand Forks, ND 58202 
(701) 777-2617, ext. 27 
(in cooperation with North 
Dakota State Univ. Library) 


STATE LIBRARY OF OHIO 
Documents Department 

65 South Front Street 
Columbus, OH 43215 

(614) 462-7051 


OKLAHOMA DEPT. OF LIBRARIES 
Government Documents 

200 NE 18th Street 

Oklahoma City, OK 73105 

(405) 521-2502 


OKLAHOMA STATE UNIV. LIB. 
Documents Department 
Stillwater, OK 74078 

(405) 624-6546 


PORTLAND STATE UNIV. LIB. 
Documents Department 

P.O. Box 1151 

Portland, OR 97207 

(503) 229-3673 


STATE LIBRARY OF PENN. 
Government Pub. Section 
P.O. Box 1601 

Harrisburg, PA 17105 

(717) 787-3752 


TEXAS STATE LIBRARY 
Public Services Department 
P.O. Box 12927-Cap. Sta. 
Austin, TX 78753 

(512) 471-2996 


TEXAS TECH. UNIV. LIBRARY 
Govt. Documents Department 
Lubbock, TX 79409 

(806) 742-2268 


UTAH STATE UNIVERSITY 
Merrill Library, U.M.C. 30 
Logan, UT 84322 

(801) 750-2682 


UNIVERSITY OF VIRGINIA 
Alderman Lib. -Public Doc. 
Charlottesville, VA 22901 
(804) 924-3133 


WASHINGTON STATE LIBRARY 
Documents Section 

Olympia, WA 98504 

(206) 753-4027 


WEST VIRGINIA UNIV. LIB. 
Documents Department 
Morgantown, WV 26506 
(304) 293-3640 


MILWAUKEE PUBLIC LIBRARY 
814 West Wisconsin Avenue 
Milwaukee, WI 53233 

(414) 278-3000 


ST. HIST. LIB. OF WISCONSIN 
Government Pub. Section 

816 State Street 

Madison, WI 53706 

(608) 262-4347 


WYOMING STATE LIBRARY 
Supreme Ct. & Library Bid. 
Cheyenne, WY 82002 

(307) 777-6344 
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DOE/RECON is an interactive 
on-line information retrieval 
system developed to provide 
rapid and easy access to 
energy-related data bases. It is 
available to DOE and contrac- 
tor offices and to other federal 
government and state agen- 
cies with energy-related mis- 
sions. The acronym RECON 
stands for REmote CONsole, 
which signifies that the system 
can be accessed by users 
located at various sites across 
the United States. 


DOE/RECON SYSTEM 


COMPUTER SEARCH 
SERVICE 


The system permits users to 
carry on a dialogue with the 
computer. This dialogue allows 
browsing through large data 
bases and can result in 
retrieval of citations which 
answer specific needs. Desired 
information can be selectively 
retrieved via simple yet power- 
ful commands sent to the 
computer from the terminal 
keyboard. 


Search logic may be formu- 
lated by the use of indexed 
terms, such as keywords, 
authors, categories, or corpo- 
rate authors. As the search 
session progresses, AND, OR 
and NOT Boolean logic may 
be used to improve precision, 
i.e., the specificity of the 
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retrieved set. For most data 
bases, the user may limit the 
scope of the search to 
particular years or volumes of 
data. Upon completion of a 
search, the user may choose 
to have the results displayed 
or printed at his/her terminal 
or to have the results printed 
and mailed the following day. 


The DOE/RECON system is 
supported by dual IBM 
3707/3033 computers. Two 
IBM 3705 front-end communi- 
cations computers are used to 
perform the message switch- 
ing. Although most of the 40 
data bases are bibliographic in 
content, DOE/RECON is not 
limited to this type; the 
Research in Progress (RIP) 
data base is one that is non- 
bibliographic. Presently, over 2 
million references are available. 


Requests for information con- 
cerning authorization to access 
the DOE/RECON system 
should be addressed to 


RECON 

Office of Scientific and 
Technical Information 

Technical Information Center 

U. S. Department of Energy 

P. O. Box 62 

Oak Ridge, TN 37831 
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